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Background. PredictD is a risk algorithm that was developed to predict risk of onset of major depression over

12 months in general practice attendees in Europe and validated in a similar population in Chile. It was the first risk

algorithm to be developed in the field of mental disorders. Our objective was to extend predictD as an algorithm to

detect people at risk of major depression over 24 months.

Method. Participants were 4190 adult attendees to general practices in the UK, Spain, Slovenia and Portugal, who

were not depressed at baseline and were followed up for 24 months. The original predictD risk algorithm for onset of

DSM-IV major depression had already been developed in data arising from the first 12 months of follow-up. In this

analysis we fitted predictD to the longer period of follow-up, first by examining only the second year (12–24 months)

and then the whole period of follow-up (0–24 months).

Results. The instrument performed well for prediction of major depression from 12 to 24 months [c-index 0.728,

95% confidence interval (CI) 0.675–0.781], or over the whole 24 months (c-index 0.783, 95% CI 0.757–0.809).

Conclusions. The predictD risk algorithm for major depression is accurate over 24 months, extending it current use

of prediction over 12 months. This strengthens its use in prevention efforts in general medical settings.
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Introduction

Depression occurs in 15–20% of general practice at-

tendees (Goldberg & Huxley, 1992), relapse after first

episode is common (Thornicroft & Sartorius, 1993)

and residual impairment and premature death are

relatively common consequences (Cassano & Fava,

2002). Estimating overall risk of major depression

across a range of key risk factors is a key first

priority in planning prevention. We recently devel-

oped predictD, a risk algorithm for the onset of major

depression over 12 months in general practice at-

tendees. The algorithmwas developed in six European

countries and externally validated in general practice

attendees in Chile (King et al. 2006, 2008). We mod-

elled our approach on indices used to predict risk of

cardiovascular disease (Anderson et al. 1991), which

provide a percentage risk estimate over a given time

period. PredictD contains 10 factors : age ; sex ; edu-

cational level achieved; lifetime screen for depression;

family history of psychological difficulties ; physical

health and mental health subscale scores on the Short

Form 12 (Jenkinson et al. 1997) ; unsupported diffi-

culties in paid or unpaid work; and experiences of

discrimination ; country. The algorithm’s precision

(onset of major depression over 12 months) in terms

of mean c-index for all six participating European
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countries was 0.790 [95% confidence interval (CI)

0.767–0.813]. Effect size for difference in predicted

log odds of depression between those who became

depressed and those who did not was 1.28 (95% CI

1.17–1.40). The external validation of the algorithm

in Chilean general practice attendees resulted in a

c-index of 0.710 (95% CI 0.670–0.749).

Following our first study, resources were available

to enable us to follow up participants in the UK, Spain,

Slovenia and Portugal for a further 12 months.

Although prediction over 12 months is a pragmatic

objective in terms of the day-to-day work of general

practitioners (GPs), it is important to know whether

the algorithm is accurate over longer periods. Given

that a number of the risk variables are long term in

their effect, risk prediction (and therefore prevention

efforts) might be accurate over longer time courses.

Our aim was to assess the precision of predictD over

a further 12 months, or 24 months in all.

Method

Study setting and design

The original predictD study was conducted in six

European centres :

(1) UK : 25 general practices in the Medical Research

Council’s General Practice Research Framework

(MRC GPRF), in the UK. There were 40 GPs

in eight rural practices and 58 GPs in 17 urban

practices.

(2) Spain : 57 GPs in nine large primary care centres in

Andalucı́a, Spain, in which seven were urban and

two rural.

(3) Solvenia : 74 general practices nationwide in

Slovenia.

(4) Estonia : 23 general practices nationwide in Estonia.

Of these, 15 were urban and eight rural and all had

single-handed GPs.

(5) The Netherlands : seven large general practice cen-

tres near Utrecht, The Netherlands. Of these, two

were urban and five rural and there were 38 GPs

working across the seven centres.

(6) Portugal : two large primary care centres in the

Lisbon area of Portugal ; one was urban and con-

tained 18 GPs and the other rural and contained

seven GPs.

Because the study required the cooperation of

the GPs in each centre, they could not be selected

randomly or comprehensively except in Slovenia

where almost all the primary care centres in

the country participated. Nevertheless, the general

practices and health centres covered urban and

rural populations with considerable socio-economic

variation. The 24 months’ follow-up of patients was

conducted in a cohort of 4190 general practice at-

tendees in the UK, Spain, Slovenia and Portugal who

were not depressed at baseline. The study was ap-

proved by ethical committees in each country.

Study participants

Consecutive attendees aged 18–75 years were re-

cruited to the predictD study in Europe between April

2003 and September 2004. Exclusion criteria were

not being resident in the country, an inability to

understand one of the main languages involved, psy-

chosis, dementia and incapacitating physical illness.

Recruitment differed slightly in each country because

of local service preferences. In the UK researchers

spoke to patients waiting to see practice staff. In the

other three European countries doctors introduced the

study before contact with researchers. Participants

gave informed consent and undertook a research

evaluation within 2 weeks. We followed up patients at

6, 12 and 24 months.

Major depression

A Diagnostic and Statistical Manual of Mental

Disorders, fourth edition (DSM-IV) diagnosis of major

depression in the preceding 6 months at recruitment,

and at 6 and 12 months’ follow-ups was made using

the Depression Section of the Composite International

Diagnostic Interview (CIDI) (Robins et al. 1988 ; WHO,

1997). However, at the 24-month follow-up the CIDI

covered the preceding 12 months.

Known risk factors

We selected risk factors in order to cover key areas

identified in a systematic review of the literature

(Weich, 2001). Where possible, we used standardized

self-report measures. Each instrument or question not

available in the relevant languages was translated

from English and back-translated by professional

translators. Questions adapted from standardized

questionnaires or developed for the study were evalu-

ated for test–retest reliability before the main study

began. A total of 285 patients across the six European

countries completed the battery of questions on two

occasions, 2 weeks apart. The full range of risk factors

tested is described elsewhere (King et al. 2006, 2008).

Those factors that became a part of the predictD

algorithm are as follows :

� Country of participation.

� Age, sex, educational level.

� Life-time depression was based on affirmative

answers to the first two questions of the CIDI life-

timedepression section (Robins et al. 1988;WHO, 1997).
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� Questions on history of serious psychological prob-

lems in first-degree relatives were based on those

contained in a family history questionnaire devel-

oped for genetic research (Qureshi et al. 2005). As

described in our earlier paper, k/intra-class corre-

lations for test–retest reliability of these questions

ranged from 0.70 to 1.0 (King et al. 2006). One

combined question was included in the predictD

algorithm (see Appendix, available online).

� Unsupported difficulties in paid and/or unpaid

work in the preceding 6 months using questions

from the job content instrument (Karasek &

Theorell, 1990). This instrument focuses on paid

work, so we adapted the questions to include un-

paid work and subjected these to test–retest

reliability (King et al. 2006). The k statistics for the

two questions on the final predictD algorithm (for

unpaid work) were 0.48 and 0.67.

� Self-rated physical and mental health was assessed

by the Short Form 12 (Jenkinson et al. 1997). This

instrument has high validity and reliability and is

used extensively in clinical and epidemiological re-

search. The summary physical and mental health

measures in the Short Form 12 have a high degree of

correspondence with those in the parent instrument,

the Short Form 36 (Gandek et al. 1998). The weights

used to calculate scores are from version 1.

� Experiences of discrimination in the preceding

6 months on grounds of sex, age, ethnicity, appear-

ance, disability or sexual orientation using questions

from a European study (Janssen et al. 2003). Al-

though these questions had been used in Europe

previously, their reliability was unknown and thus

they were included in our assessment of test–retest

reliability. The k statistics for these questions ranged

from 0.53 to 1.0.

Statistical analysis

All analyses were performed using Stata release 11

(StataCorp LP, USA). We included only patients

without major depression at baseline. Participants

with missing depression diagnoses at any point

were excluded, as these data were necessary for the

validation. In our original analysis to derive the

predictD algorithm (King et al. 2008), and in our

analysis of its extended function here, we calculated

the c-index (Harrell, 2001) in each country and all

countries combined. The c-index is equivalent to

the area under a receiver operating characteristic

curve (plot of sensitivity v. 1 – specificity), in that it

measures the model’s ability to discriminate between

individuals who become depressed and those who

do not. For example, a c-index of 0.8 means that if

you randomly selected one of the individuals who

became depressed and one who did not, then on 80%

of occasions the individual who became depressed

will have the higher risk as predicted by the model.

We assessed the goodness of fit of the final risk

model by grouping individuals into deciles of risk

and comparing the observed probability of major

depression within these groups with the average

predicted risk.

Recalibration of predictD (logit) risk score to predict

incidence in year 2

Recalibration is a simple method of adjusting an ex-

isting model to predict risk in a new setting. It involves

estimating only two new parameters and as such is

expected to produce reasonable predictions beyond

the dataset used for recalibration (i.e. the model does

not over-fit the data) (Steyerberg et al. 2004 ; Janssen

et al. 2008). Typically recalibration is used when a

risk score is applied outside the population for which

the original model was developed. Here we use the

method to improve risk prediction when the model is

applied over a different time period. The logit risk

score, Z, is recalibrated to predict year 2 incidence by

fitting a logistic model to data on incidence between

month 12 and month 24 with Z as the predictor vari-

able, i.e. the slope (a) and intercept (b) are estimated

for the model logit (incidence year 2)=a+bZ. The logit

risk score (Z) was calculated using imputed data that

was created for the original predictD study (King et al.

2008).

Predicting incidence over 24 months

To predict incidence over the whole 24 months we

used the following relationship between the 24-month

incidence and the incidence in each year :

Overall incidence=

1x[(1xincidence year 1)r(1xincidence year 2)];

where the predicted incidence during year 1 is simply

the original 12-month risk score, and the predicted

incidence in year 2 comes from the recalibrated score.

Finally we report the threshold values of risk score,

and the associated sensitivity, for a range of specificity

that would be practical (minimizing false positives)

when using the instrument in a clinical setting.

Results

Numbers and missing data

Response to recruitment was high in Portugal (76%),

Estonia (80%), Slovenia (80%) and Chile (97%) but

lower in the UK (44%) and The Netherlands (45%).

Ethical considerations prevented the collection of data
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on non-responders at baseline. A total of 4190 general

practice attendees from the UK, Spain, Slovenia and

Portugal were not depressed at baseline and were

followed up for 24 months (Table 1). Within this co-

hort 3427 (81.7%) had data on their depression status

at 12 months and 2670 (63.7%) had data at 12 months

and 24 months. The pattern of missing depression

data at each outcome is shown in Table 2. Attrition

over 24 months was highest in Spain and lowest in

Slovenia. It was also higher in 18- to 20-year-olds than

in the other age groups.

Incidence of major depression

During the first 12 months the incidence of major

depression had been 8.8% (302/3427). The incidence

between 12 and 24 months was lower – of the 2440

participants who did not have an episode of major

depression in the first 12 months and who had

24-month data, only 78 (3.2%) became depressed

during the second year of follow-up. Incidence over

the 24 months as a whole was 11.5% (308/2670), with

the highest rate in Spain (19.9%) and the lowest in

Slovenia (5.3%) (Table 3).

Prediction from 12 to 24 months

The logit risk score for incidence in year 2 was esti-

mated to be –1.51+(0.76rZ), where Z is the original

logit risk score for depression in the first 12 months.

The recalibrated risk score appears to predict inci-

dence in year 2 well in the combined data from four

countries (Fig. 1). The overall c-index was 0.728 (95%

CI 0.675–0.781) (Table 3). When this new risk score

was applied separately in each country, the predicted

risks were in reasonable agreement with observed risk

Table 1. Demographic characteristics

All

European

countries UK Spain Slovenia Portugal

The

Netherlands Estonia

n (% of European sample) 6190 (100.0) 1131 (18.3) 1006 (16.3) 1048 (16.9) 1005 (16.2) 1077 (17.4) 923 (14.9)

Mean age, years (S.D.) 48.9 (15.5) 52.2 (14.7) 50.8 (15.5) 48.8 (14.5) 50.2 (15.4) 48.9 (14.9) 41.6 (16.0)

Sex, n (%)

Female 4081 (55.9) 750 (66.3) 689 (68.5) 660 (63.0) 649 (64.6) 668 (62.0) 665 (72.0)

Marital status, n (%)

Married or living together 4491 (72.6) 844 (74.6) 708 (70.4) 732 (69.9) 750 (74.6) 827 (76.8) 630 (68.3)

Separated or divorced 421 (6.8) 100 (8.8) 49 (4.9) 56 (5.3) 69 (6.9) 64 (5.9) 83 (9.0)

Single 872 (14.1) 121 (10.7) 181 (18.0) 152 (14.5) 132 (13.1) 121 (11.2) 165 (17.9)

Widowed 383 (6.2) 65 (5.8) 67 (6.7) 105 (10.0) 53 (5.3) 48 (4.5) 45 (4.9)

Missing 23 (0.4) 1 (0.1) 1 (0.1) 3 (0.3) 1 (0.1) 17 (1.6) 0 (0)

Household status, n (%)

Not living alone 5483 (88.6) 981 (86.7) 948 (94.2) 915 (87.3) 929 (92.4) 894 (83.0) 816 (88.4)

Living alone 707 (11.4) 150 (13.3) 58 (5.8) 133 (12.7) 76 (7.6) 183 (17.0) 107 (11.6)

Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Education, n (%)

Higher education 1879 (30.4) 448 (39.6) 135 (13.4) 181 (17.3) 129 (12.8) 458 (42.5) 528 (57.2)

Secondary 2038 (32.9) 465 (41.1) 215 (21.4) 385 (36.7) 182 (18.1) 508 (47.2) 283 (30.7)

Primary and no education 1767 (28.6) 25 (2.2) 656 (65.2) 235 (22.4) 662 (65.9) 78 (7.2) 111 (12.0)

Trade and other 451 (7.3) 171 (15.1) 0 (0) 247 (23.6) 32 (3.2) 0 (0) 1 (0.1)

Missing 55 (0.9) 22 (1.9) 0 (0) 0 (0) 0 (0) 33 (3.1) 0 (0)

Employment, n (%)

Employed or full-time

student

3256 (52.6) 574 (50.8) 349 (34.7) 563 (53.7) 486 (48.4) 602 (55.9) 682 (73.9)

Unemployed 300 (4.8) 21 (1.9) 62 (6.2) 53 (5.1) 108 (10.7) 35 (3.2) 21 (2.3)

Unable to work 322 (5.2) 86 (7.6) 101 (10.0) 16 (1.5) 38 (3.8) 48 (4.5) 33 (3.6)

Retired or looking after

family

2269 (36.7) 450 (39.8) 493 (49.0) 409 (39.0) 372 (37.0) 358 (33.2) 187 (20.3)

Missing 43 (0.7) 0 (0) 1 (0.1) 7 (0.7) 1 (0.1) 34 (3.2) 0 (0)

S.D., Standard deviation.
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in all except Slovenia, where the model also performed

poorly in terms of the c-index (i.e. the model was

poor at discriminating between those who became

depressed and those who did not).

Prediction over the full 24 months

We also predicted incidence of major depression

over 24 months (Fig. 2). The model was a good

Table 2. Percentage missing 12-month and 24-month depression data by baseline

characteristics

n

% Missing

24 months : p12 months 24 months

Age

18–29 years 474 27.0 45.4

30–49 years 1415 18.1 36.1

50–69 years 1833 16.6 30.2

70+ years 468 15.8 26.7 <0.001

Sex

Male 2748 17.9 32.6

Female 1442 18.9 35.3 0.075

Education

Beyond secondary 893 16.3 32.4

Secondary 1247 15.8 29.8

Primary or no education 1578 21.9 37.6

Trade and other 450 15.6 32.0 <0.001

Difficulties in paid and unpaid

work

No difficulties or often

supported

3529 17.8 33.1

Difficulties without support 623 20.5 36.1 0.141

Physical health, SF12 scorea

10–29.9 599 17.2 33.6

30–49.9 2002 17.6 33.0

50–69.9 1589 19.3 34.2 0.749

Mental health, SF12 scorea

10–29.9 273 19.0 35.5

30–49.9 1678 20.3 36.0

50–79.9 2239 16.6 31.4 0.008

First-degree relative with

emotional problem

No 2821 17.6 33.7

Yes 1299 19.4 32.8 0.547

Discrimination

None 3852 18.4 33.4

Discrimination in one area 237 14.8 32.9

Discrimination in more than

one area

91 22.0 40.7 0.343

Lifetime depression

No 2624 17.8 33.6

Yes 1562 18.9 33.4 0.884

Country

UK 1131 17.0 27.3

Spain 1006 29.0 48.0

Slovenia 1048 12.7 31.6

Portugal 1005 14.5 28.0 <0.001

a Short Form 12 score (Jenkinson et al. 1997).
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predictor of incidence over this period but this is

partly because most events occurred within the first

year and these data were used to build the original

model. The overall c-index is 0.783 (95% CI 0.757–

0.809) (Table 4). Sensitivity and specificities for

different thresholds of risk over 24 months are given

Table 3. Incidence of major depression over 24 months

UK Spain Slovenia Portugal Total

Year 1 incidence

No 856 (91.2) 606 (84.9) 877 (95.8) 786 (91.5) 3125 (91.2)

Yes 83 (8.8) 108 (15.1) 38 (4.2) 73 (8.5) 302 (8.8)

Total 939 (100) 714 (100) 915 (100) 859 (100) 3427 (100)

Year 2 incidence

No 684 (95.9) 374 (96.1) 666 (98.5) 638 (96.4) 2362 (96.8)

Yes 29 (4.1) 15 (3.9) 10 (1.5) 24 (3.6) 78 (3.2)

Total 713 (100) 389 (100) 676 (100) 662 (100) 2440 (100)

Overall incidence

No 684 (87.7) 374 (80.1) 666 (94.7) 638 (88.6) 2362 (88.5)

Yes 96 (12.3) 93 (19.9) 37 (5.3) 82 (11.4) 308 (11.5)

Total 780 (100) 467 (100) 703 (100) 720 (100) 2670 (100)

Data are given as number of participants (percentage).
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Fig. 1. Recalibrated risk score used to predict incidence between 12 and 24 months. Mean predicted risk versus observed risk

for each decile (overall) or quintile (within countries) of predicted risk. Overall (c-index=0.73) ; UK (c-index=0.76) ; Spain

(c-index=0.67) ; Slovenia (c-index=0.60) ; Portugal (c-index=0.73). The c-index is equivalent to the area under a receiver

operating characteristic curve (plot of sensitivity v. 1 – specificity), in that it measures the model’s ability to discriminate

between individuals who become depressed and those who do not.
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in Table 5. Risk factors and their coefficients are

given in Table 6 and a worked example of how to

calculate a risk score in an individual is shown in

Table 7.
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Fig. 2. Recalibrated risk score used to predict incidence over 24 months. Mean predicted risk versus observed risk for each decile

(overall) or quintile (within countries) of predicted risk. Overall (c-index=0.78) ; UK (c-index=0.76) ; Spain (c-index=0.78) ;

Slovenia (c-index=0.80) ; Portugal (c-index=0.73). The c-index is equivalent to the area under a receiver operating characteristic

curve (plot of sensitivity v. 1 – specificity), in that it measures the model’s ability to discriminate between individuals who

become depressed and those who do not.

Table 4. c-Indicesa by country

Country

12- to 24-month

incidence

24-month

incidence

Overall 0.728 (0.675–0.781) 0.783 (0.757–0.809)

UK 0.756 (0.678–0.835) 0.757 (0.706–0.807)

Spain 0.675 (0.544–0.805) 0.782 (0.728–0.836)

Slovenia 0.602 (0.433–0.771) 0.795 (0.724–0.865)

Portugal 0.734 (0.650–0.818) 0.733 (0.682–0.784)

Data are given as c-index (95% confidence interval).
a The c-index is equivalent to the area under a

receiver operating characteristic curve (plot of sensitivity

v. 1 – specificity), in that it measures the model’s ability to

discriminate between individuals who become depressed

and those who do not.

Table 5. Sensitivity and specificity at different score cut-offs for

use of predictD over 24 months

Country Specificity Sensitivity

Score

cut-off

Overall 0.8 0.58 0.144

0.85 0.52 0.177

0.9 0.41 0.223

UK 0.8 0.53 0.161

0.85 0.46 0.185

0.9 0.38 0.222

Spain 0.8 0.65 0.233

0.85 0.57 0.265

0.9 0.45 0.343

Slovenia 0.8 0.53 0.078

0.85 0.50 0.093

0.9 0.47 0.122

Portugal 0.8 0.43 0.140

0.85 0.38 0.181

0.9 0.27 0.239
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Discussion

Our aim in developing the predictD algorithm was to

select key risk factors from the many reported in the

literature in a simple and yet valid risk equation for

prediction of major depression over 12 months. We

have now demonstrated that predictD also predicts

risk over 24 months but at slightly lower levels of

precision. The c-index provides a standardized way

of comparing the discriminative power of tests that

use different measurement units in different settings

(Pepe et al. 2004). The 24-month predictD risk

score (c-index=0.783) compares favourably with a

risk index for cardiovascular events developed in

12 European cohorts (Conroy et al. 2003), which

reported c-indices between 0.71 and 0.82. Although

developed in general practice attendees, it is likely to

have validity in general populations, as most people in

the UK and other European countries attend their GP

at least once per year.

Strengths and limitations

The main strength is that use of predictD was ex-

tended to 24 months in a large population in four

European countries. Lower recruitment rates occurred

in the UK and The Netherlands, possibly because the

study was not so obviously endorsed by doctors.

Although this was compensated for by high follow-up

rates at 6 and 12 months, the rate was lower at

24 months for the people in this four-country cohort

who were not depressed at baseline. There were dif-

ferences in the geographical distribution of general

practices in each country, which reflected the varying

networks available to the centres. Although our risk

factors are based on self-report, in the main we used

standardized instruments and where unstandardized

questions were used, all were tested for reliability

(King et al. 2006). Assessing the occurrence of major

depression on the CIDI over 12 months at the

24 months follow-up (instead of over 6 months as

Table 6. Risk factors in the predictD algorithm and their regression coefficients

Prognostic factors Levels in factor Coefficienta

Constant 1.155

Age Each year x0.005

Sex Female

Male x0.212

Education Beyond secondary education

Secondary education 0.089

Primary or no education 0.409

Trade and other 0.566

Difficulties in paid and

unpaid work

No difficulties or often supported

Difficulties without support 0.366

Physical health Each point on SF12 subscale scoreb x0.03

Mental health Each point on SF12 subscale scoreb x0.055

First-degree relative with

emotional problem

No

Yes 0.395

Discrimination None

In one area 0.161

In more than one area 0.736

Lifetime depression No

Yes 0.489

Countryc UK

Spain 0.23

Slovenia x0.729

Estonia x0.467

The Netherlands x0.115

Portugal x0.169

a Regression coefficients after shrinkage for over-fitting. See King et al. (2008).
b Short Form 12 score (Jenkinson et al. 1997).
cWe include all countries in the original predictD study here because the algorithm

for 24 months can in principle be used in Estonia and The Netherlands even though

it has not been validated over 24 months in these countries.
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at baseline, 6 and 12 months outcomes) potentially

introduces a degree of imprecision in that recall may

have been less accurate over this longer period.

Implementation

Our study does not address how predictD might best

be used in general practice. However, the questions

making up the algorithm are short and easy to com-

plete and thus it has potential as a clinical tool for

prediction of future episodes of depression in this

setting. In reporting a range of thresholds for sensi-

tivity and specificity (Table 5), we would maximize

specificity at the cost of reduced sensitivity in order to

limit the workload for family doctors engaging with

false positives. For example, if a primary care doctor

were to apply a European threshold for risk of 22.3%

(i.e. specificity of 0.9 and sensitivity of 0.41) they could

be sure that the numbers of patients wrongly ident-

ified as people at risk of major depression (false

positives) would be kept to a minimum. Although this

would be at the cost of missing some of those

who would go on to develop major depression over

24 months, use of a high cut-off ensures that preven-

tion efforts are less likely to be wasted on those not at

risk. On the other hand, if the prevention interventions

require little input by way of physician time and effort

(e.g. a web-based depression self-help prevention

package), a lower cut-off, say 14.4% (i.e. specificity of

0.8 and sensitivity of 0.58), might be considered, as the

larger number of positives caught in the net could be

offered the intervention without substantially increas-

ing costs to the health service. These threshold values

at the same specificity (i.e. 0.9 and 0.8) levels using the

12-month algorithm were 16.5% and 10.6%, respect-

ively (King et al. 2008). It appears that in general a

higher cut-off can be considered if an overall 24-month

perspective were to be considered rather than

12 months. This would result in delivery of the pre-

ventive intervention to fewer patients.

Application in the general population

PredictD was developed in general practice attendees,

as that setting was considered to be appropriate both

for discussing risk with people and for prevention ef-

forts. We cannot be sure that it will function similarly

in general populations. However, in the countries in

which predictD was developed and validated there

are national health services that are free at the point

of delivery. Thus, in these countries we suspect

the algorithm will function just as it does in general

Table 7. Worked example of use of predictD

Example and workings

Factor

Age 23 years

Sex Female

Education Secondary

Difficulties in paid and unpaid work No difficulties or often supported

Physical health SF12 subscale scorea=55.1

Mental health SF12 subscale scorea=26.2

First-degree relative with emotional problem Yes

Discrimination No

Lifetime depression Yes

Country UK

Calculations

Using the coefficients in Table 4, the score (on the logit scale)

for this individual is x1.081, hence her predicted risk for the

following 12 months is

exp(x1.081)/[1+exp(x1.081)]=0.253

The risk of depression in the second 12 months (assuming

she did not become depressed in the first 12 months) is

obtained by recalibrating the score. On the logit scale the

recalibrated score is

x1.51+(0.76rx1.081)=x2.332

Giving a risk of exp(x2.332)/[1+exp(x2.332)]=0.089

The predicted 24-month risk can be obtained from the 0- to 12-month

risk and the 12- to 24-month risk and is

1x (1x0.253)r(1x0.089)=0.319

a Short Form 12 score (Jenkinson et al. 1997).
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practice attendees. However, this needs confirmation

in further research.

Prevention

Even though a number of predictD risk factors

are immutable, advising patients on the nature of de-

pression, or on brief cognitive behaviour strategies

they might undertake to reduce their risk, might

be helpful. The same might be true for starting or re-

starting antidepressant medication. We are currently

undertaking two randomized clinical trials in which

we are evaluating predictD as part of brief prevention

strategies in general practice for people at high risk.

One is an ongoing evaluation of the effectiveness of

a brief GP intervention in a large number of general

practices in Spain, while the second is a feasibility trial

in the UK of the effectiveness of a web-based package

of education and information for patients at risk.

Conclusions

The predictD risk algorithm is an accurate indicator

of the risk of major depression over 24 months but

performs slightly less well over the second 12 months.

It may be useful as a strategy to identify those at risk in

prevention efforts in general medical settings.

Supplementary material

For supplementary material accompanying this paper

visit http://dx.doi.org/10.1017/S0033291712002693.
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