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ABSTRACT

Background. Hopelessness is considered a pre-eminent risk factor for suicide and non-fatal self-
harm. We aimed to quantify the ability of the Beck Hopelessness Scale (BHS) to predict these two
outcomes.

Method. Medline, Embase, PsycINFO and Cinahl were searched to January 2006. We included
cohort studies in which the BHS was applied and patients were followed-up to establish subsequent
suicide or non-fatal self-harm. Four studies provided usable data on suicide, and six studies pro-
vided data on non-fatal self-harm. Summary sensitivity, specificity, likelihood ratios and diagnostic
odds ratios (DORs) were calculated for each study. Random effects meta-analytic pooling across
studies at the standard cut-off point (>9) was undertaken and summary receiver operating
characteristic (ROC) curves constructed.

Results. For suicide, pooled sensitivity was 0-80 [95 % confidence interval (CI) 0-68—0-90], pooled
specificity was 0-42 (95% CI 0-41-0-44), and the pooled DOR was 3-39 (95% CI 1-29-8-88). For
non-fatal self-harm, pooled sensitivity was 0-78 (95% CI 0-74-0-82), pooled specificity was 0-42
(95% CI 0-:38-0-45), and the pooled DOR was 2-27 (95 % CI 1-:53-3-37).

Conclusion. The standard cut-off point on the BHS identifies a high-risk group for potential sui-
cide, but the magnitude of the risk is lower than previously reported estimates. The standard cut-off
point is also capable of identifying those who are at risk of future self-harm, but the low specificity
rate means it is unlikely to be of use in targeting treatment designed to lower the rate of repetition.

INTRODUCTION attempt or depressed mood (Truant ez al. 1991).

Current practice guidelines suggest that hope-

Hopelessness, defined as generalized negative
expectations of the future (Beck et al. 1974), has
been described as one of the most important
long-term risk factors for suicide in clinical
populations (Joiner et al. 2005). In a study of
clinical decision making, psychiatrists gave
hopelessness the greatest weighting of any single
risk factor, greater even than a previous suicide

* Address for correspondence: Dr Dean McMillan, Academic
Unit of Psychiatry and Behavioural Sciences, University of Leeds, 15
Hyde Terrace, Leeds, West Yorkshire LS2 9LT, UK.

(Email: d.memillan@leeds.ac.uk)

lessness should be examined when assessing
suicide risk and, if present, should be targeted
as part of a comprehensive treatment plan
(American Psychiatric Association, 2003).

The Beck Hopelessness Scale (BHS; Beck
et al. 1974) is the only widely used standardized
measure of hopelessness (Glanz et al. 1995). It is
a 20-item scale with a true—false response format
(nine items are keyed false, 11 true); each re-
sponse is summed to give a severity rating
ranging from 0 to 20, with high scores indicating
the presence of hopelessness. Its originators,
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Beck and colleagues, report that it successfully
predicts suicide in a sample of out-patients
(Brown et al. 2000) and in-patients (Beck et al.
1985). The authors acknowledge that the low
base rate of suicide means that any scale is likely
to identify a large number of false positives, but
they argue that the BHS may be useful in ident-
ifying a group who are at an increased risk of
that outcome (Beck er al. 1990). In support of
this they found that people scoring above the
standard cut-off point on the scale (a score of
9 or more) were 11 times more likely to die by
suicide than those scoring below that point.
Ten per cent of people who self-harm will
eventually die by suicide, and about a quarter
of suicides will have been preceded by an epi-
sode of non-fatal self-harm in the previous year
(Owens & House, 1994). Although non-fatal
self-harm and suicide can be distinguished on
some risk factors, such as the patterning of
psychiatric disorders, many of the risk factors
appear to be common to both (Beautrais, 2001).
The link between non-fatal self-harm and suicide
may indicate that the BHS is also a predictor of
non-fatal self-harm, a suggestion supported by a
number of studies (Evans ef al. 2004).
Although earlier reviews found only limited
evidence for the effectiveness of interventions de-
signed to reduce the rate of self-harm repetition
(Hawton et al. 1998), recent reviews are more
optimistic (Hepp et al. 2004; Mann et al. 2005).
There are now a number of treatment approaches
that appear to reduce repetition, including cog-
nitive behaviour therapy (CBT; Brown et al.
2005), brief psychodynamic-interpersonal ther-
apy (Guthrie et al. 2001), and individual and
group psychoanalytic psychotherapy (Bateman
& Fonagy, 1999). The base rate of self-harm is
substantially higher than suicide, particularly
among some clinical groups such as those who
have had a previous episode of non-fatal self-
harm. This higher base rate and the emergence
of effective interventions raises the possibility
that standardized scales, such as the BHS, may
have a role in targeting interventions at those
who are most at risk of repeating self-harm.
Some doubts, however, have been raised about
the utility of the BHS. Not all studies have
found that the scale successfully predicts suicide
or self-harm. Beck er al. (1989), for example,
found that the scale did not predict suicide in an
alcohol-abuse group. Hawton et al. (1999) used
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the BHS in a group of adolescents who had self-
harmed and found that it did not predict rep-
etition. In those studies that have found it to
predict suicide or self-harm, the information
needed to comprehensively assess the perform-
ance of the test is often not reported. Although a
number of studies report statistical significance,
few report details of sensitivity and specificity
analyses, the recommended method for assessing
test performance (Sackett et al. 1991). Sensitivity
is the proportion of the group with the outcome
(e.g. suicide, non-fatal self-harm) that the pre-
dictive instrument correctly classifies as at risk.
Specificity is the proportion of the group with-
out the outcome correctly classified as not at
risk. Moreover, studies of suicide that report
these data have found the BHS to have moder-
ate to low specificity at high levels of sensitivity
(Glanz et al. 1995), a particular problem when
the base rate of the outcome is likely to be low,
as it is with suicide.

Over the past decade the medical literature
has seen an increased use of meta-analytic stra-
tegies to assess the diagnostic and predictive
accuracy of tests (Deville ez al. 2002), but as yet
examples in the psychiatric literature are rare.
This is the first systematic review to use these
techniques to assess the accuracy of the BHS as
a predictor of non-fatal self-harm and suicide.
The review aimed to answer three questions.
First, to what extent does the standard cut-off
point on the BHS identify a high-risk group for
suicide? Second, does this standard cut-off point
identify a high-risk group for non-fatal self-
harm? Third, is the BHS a useful method of
identifying those people who are most at risk for
self-harm so that they can be targeted for in-
tensive treatments designed to lower that risk?

METHOD
Data sources

The search for primary studies used four elec-
tronic databases: Medline, Cinahl, Embase and
PsycINFO. Each database was searched from its
earliest date to January 2006. MESH terms, in-
dividualized for each database, and a list of
keywords were developed for suicide and
non-fatal self-harm (e.g. overdose, parasuicide,
self-injury, self-poisoning, suicide) and cohort
design (e.g. longitudinal, follow-up, prospec-
tive). An adapted version of an optimal search
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strategy for diagnostic tests (Deville ef al. 2002)
was also used. ‘Hopelessness’ was not included
as a search term because during piloting we
identified a number of studies that met inclusion
criteria but made no reference to hopelessness or
synonym in the title or abstract. Instead, the
initial set of retrieved abstracts was examined to
assess whether the study used a cohort design
and had suicide or self-harm as one of the out-
comes.

Study selection

Of studies that met this initial inclusion criteria,
we obtained copies of the full article if either the
title or abstract referred to hopelessness or the
reference list for the study, accessed through
Web of Knowledge, included one of the two
standard methods of referencing the BHS (BHS
manual or original published description of the
measure; Beck ef al. 1974). The reference list of
included studies was also examined to search for
additional papers that met inclusion criteria.

In cases where more than one paper referred
to the same sample, we selected the one report-
ing data on the largest number of people. Data
from studies with smaller samples were used
only if it was not possible to obtain the infor-
mation necessary to quantify predictive accuracy
on a larger dataset.

The full articles were examined independently
by two reviewers and were included if the study
used a cohort design, the BHS was administered
at time 1, data were available on suicide or self-
harm at time 2, and the number of people with
the outcome (suicide or self-harm) was at least
10. The definition of non-fatal self-harm used in
the selection of studies was based on the defi-
nition of parasuicide developed for the World
Health Organization/European Study on Para-
suicide (Platt et al. 1992). No inclusion criteria
were imposed in terms of patient population
or length of follow-up. The weighted x for the
decision to include a study was 1-0.

Data extraction

Two reviewers independently undertook data
extraction and quality assessment using a stan-
dardized form. Information extracted included
details of the referral source, sampling pro-
cedure, sample size, sample characteristics,
length of follow-up, and the assessment of
predictive accuracy of the BHS. Intra-class

771

correlation coefficients (ICCs) were used to as-
sess the reliability. ICCs ranged between 0-79
and 1-0, and the majority (73 %) were above
0-90.

We constructed 2 x 2 tables for a cut-off point
of 9 and used these to calculate sensitivity,
specificity and likelihood ratios (positive and
negative) (Sackett et al. 1991). We summarized
likelihood ratios in preference to predictive
value because these are fundamental attributes
of an instrument that do not vary according to
baseline risk of an outcome. We also calculated
the diagnostic odds ratio (DOR), that is the ra-
tio of the odds of a positive test among those
with subsequent self-harm/suicide to the odds
of a positive result among those without sub-
sequent self-harm/suicide (Deville et al. 2002).
If the study met inclusion criteria but did not
provide sufficient information to quantify pre-
dictive accuracy, we contacted authors to re-
quest this additional information.

Quantitative data synthesis

We undertook a random effects meta-analysis
(DerSimonian & Laird, 1986) to obtain pooled
estimates of sensitivity, specificity, positive and
negative likelihood ratios, and a summary DOR.
Between-study heterogeneity was assessed using
the I# statistic (Higgins ez al. 2003), which de-
scribes the percentage of total variation across
studies that is due to heterogeneity rather than
chance. The P statistic has several advantages
over other measures of heterogeneity, including
greater statistical power to detect clinical hetero-
geneity when fewer studies are available. As a
guide, I values of 25% may be considered
‘low’, 50% ‘moderate” and 75% “high’.

Publication and small study bias was examined
by constructing Begg funnel plots (Begg, 1994)
of the logit DOR, and by testing for funnel plot
asymmetry using Egger’s weighted regression
test (Egger et al. 1997).

Receiver operating characteristic (ROC)
curves represent the most informative way of
describing the inherent trade-offs between sen-
sitivity and specificity for a diagnostic test or
predictive instrument (Knottnerus, 2002). Single
plots of sensitivity and specificity were therefore
calculated in ROC space for all studies. We then
constructed summary ROC (sROC) curves
(Deeks, 2000) within the range of data, using the
method of Moses et al. (1993). Inverse variance
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suicide in the range 6-8% (Beck et al. 1985;
Nimeus et al. 1997; Suominen et al. 2004).
Participants in these studies had been admitted
to hospital because of severe suicidal ideation
or an episode of self-harm and so represent a
particularly high-risk group for suicide. The one
study with a substantially lower rate (0-9%)
used a sample recruited from an out-patient
setting (Beck et al. 1990). The length of follow-
up varied substantially within three of the four
studies depending on when a person had been
recruited. Each of the four samples had more
females than males; the proportion of females
in the samples ranged from 54 % (Beck et al.
1985) to 58% (Beck et al. 1990). All of the
studies used adult samples.

The remaining six studies (n=1216) provided
data on the prediction of self-harm. Four of
the samples were recruited from attendances
at an emergency department after an episode of
self-harm (Sidley et al. 1999; Hawton et al.
2003; Tyrer et al. 2003; Colman et al. 2004);
in these studies the BHS was used to predict
repetition. The two remaining studies (Keller &
Wolfersdorf, 1993; Goldston et al. 2001) used
in-patient psychiatric samples not recruited on
the basis of previous self-harm. Most studies
used a follow-up period of 1 year; only one study
used a substantially longer follow-up (Goldston
et al. 2001). The proportion of females in the
studies ranged from 45 % (Sidley et al. 1999) to
68 % (Tyrer et al. 2003). With the exception of
one study, which used an adolescent sample
(Goldston et al. 2001), all examined self-harm in
adults. Three of the six studies also provided
information on people who had died by suicide
during the follow-up period. In all of the studies
the number was small (range 2-7), and these
were included as part of the outcome group in
the analyses reported here.

Quantitative analysis of suicide prediction

When we combined psychometric attributes
across the four suicide studies, we found low to
moderate between-study heterogeneity, except
in the case of specificity, and no evidence of pub-
lication or small study bias (p=0-12). Pooled
sensitivity was 0-80 (95% CI 0-68-0-90, =
57%) and specificity was 042 (95% CI
0-41-0-44, =76%). The likelihood ratio for a
positive test was 1-55 (95% CI 1-31-1-83,
P=44%) and the likelihood ratio for a negative
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test was 0-45 (95 % CI 0-20-1-03, ?=49%). The
pooled DOR was 3-39 (95% CI 1-29-8-88,
P=37%) (see Fig. 1 and Table 2).

When we summarized individual studies
within ROC space, we found tests were gathered
around the top-middle section of the graph, and
a summary ROC curve provides a line of best
fit, with 95% confidence limits, between studies
for the cut-off point of 9 or over (see online
Appendix). The pooled AUC was 0-70 (95%
CI 0-59-0-85). The small number of studies
meant that we were unable to explore sources
of between-study heterogeneity using meta-
regression.

Quantitative analysis of non-fatal self-harm
prediction

For the self-harm studies, we found low to
moderate between-study heterogeneity, again
except for specificity, and no evidence of publi-
cation or small study bias (p=0-93). Pooled
sensitivity was 0-78 (95 % CI 0-74-0-82, =0%)
and specificity was 042 (95% CI 0-38-0-45,
P>=90%). The pooled likelihood ratio for a posi-
tive test was 1-29 (95% CI 1:09-1-52, P=74%)
and the likelihood ratio for a negative test was
0-58 (95% CI 0-47-0-71, P=0%). The pooled
DOR was 227 (95% CI 1-53-3:37, P=35%)
(see Fig. 2 and Table 2). We conducted a sensi-
tivity analysis by removing the results of
Goldston et al. (2001), which used an adolescent
population; the results were not substantially
altered by the removal of this study (sensi-
tivity=0-77, 95% CI 0-72-0-81; specificity =
0-40, 95% CI 0-37-0-44; positive likelihood
ratio=1-22, 95% CI 1-:04—1-44; negative likeli-
hood ratio=0-61, 95% CI 0-49—-0-76). We also
conducted a further analysis in which we re-
moved data from both Goldston et al. (2001)
and Keller & Wolfersdorf (1993), which, unlike
the other four studies, were not predicting the
repetition of non-fatal self-harm. The removal
of these two studies also produced similar re-
sults to the full analysis (sensitivity =0-77; 95%
CI 0-72-0-81; specificity=0-41, 95% CI
0-37-0-45; positive likelihood ratio=1:23, 95%
CI 1-02-1-49; negative likelihood ratio=0-61,
95% CI 0-49-0-76).

When we summarized individual studies
within ROC space, we found tests were gathered
within the top-left corner of the graph, and a
summary ROC curve provides a line of best fit,
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Fic. 1. Random effects pooled sensitivity, specificity and likelihood ratios (LR) for suicide studies. (Data from the following

studies: Beck et al. 1985, 1990; Nimeus et al. 1997; Suominen et al. 2004.)

with 95 % confidence limits, between studies for
the cut-off point of 9 or over (see online
Appendix). The pooled AUC was 0-63 (95% CI
0-57-0-70).

When we conducted a meta-regression, we
found that study setting (emergency department
versus in-patient (8=0-74, 95% CI —0-51 to
099, p=0-18, F=93%), length of follow-up
=031, 95% CI —0-16 to 0-79, p=0-14,
P=93%) and baseline risk (8= —0:04, 95%
CI —0-10 to 0-03, p=0-19, P=71%) were not
significantly related to the DOR.

DISCUSSION

This is the first systematic review to provide a
quantitative summary of the performance of the
BHS in predicting suicide and self-harm. We
identified four cohort studies that examined
suicide (total n=2559) and six that examined
non-fatal self-harm (n=1216).

The accurate prediction of suicide is inevitably
compromised by the low base rate of the event,

which leads to substantial over-inclusion even
for scales with high sensitivity and specificity.
However, as Beck et al. (1990) argue, the BHS
is designed to identify a potential for suicide,
rather than behaviour itself. In support of this,
they found that people scoring 9 or above on
the measure were 11 times more likely to kill
themselves than those scoring less than 9, which
corresponds to the DOR of 11:12 (95% CI
1-45-84-04) calculated in our analysis for that
study. The other paper by Beck et al. (1985) re-
ported a similarly high DOR (10-26; 95%
CI 1-28-82-13). However, our main finding for
the suicide studies is that the capacity of the
BHS to identify this suicide potential is less than
that reported in the original validation studies.
Two subsequent studies (Nimeus ez al. 1997;
Suominen et al. 2004) found a notably lower
DOR and the pooled DOR (3-39; 95% CI
1-29-8-88) was also substantially lower than that
quoted in the research by Beck and colleagues.
Although a score of 9 or above on the BHS does
confer an increased risk of suicide, and therefore
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Table 2. Random-effects meta-analyses of predictive accuracy

Random effects pooled
estimate (95 % CI)

1? between study
variance (%)

Outcome Psychometric attribute
Suicide (four studies) Sensitivity
Specificity

+ve likelihood ratio
—ve likelihood ratio
Diagnostic odds ratio

Self-harm (six studies) Sensitivity
Specificity
+ ve likelihood ratio
—ve likelihood ratio

Diagnostic odds ratio

0-80 (0-68-0-90) 57
0-42 (0-41-0-44) 76
1-55 (1-31-1-83) 44
0-45 (0-20-1-03) 49
339 (1-29-8-88) 37
0-78 (0-74-0-82) 0
0-42 (0-38-0-45) 90
129 (1-09-1-52) 74
0-58 (0-47-0-71) 0
227 (1:53-3-37) 35

ClI, Confidence interval.
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FiG. 2.

Random effects pooled sensitivity, specificity and likelihood ratios (LR) for non-fatal self-harm studies. (Data from the

following studies: Keller & Wolfersdorf, 1993; Sidley et al. 1999; Goldston et al. 2001; Hawton et al. 2003 ; Tyrer et al. 2003;

Colman e al. 2004.)

identifies a suicide-potential group, the magni-
tude of that risk appears to be less than pre-
viously reported. There were too few studies to
explore how methodological differences between
the studies could account for this difference.
However, the two later studies were conducted
in Scandinavia and used translated versions of

the BHS. It is possible that the psychometric
properties of the translations are substantially
different from the English version.

The pooled DOR for the self-harm studies is
2:27 (95% CI 1-53-3-37), which suggests that
the standard cut-off point on the BHS does
identify a group that is at increased risk of future
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self-harm. This does not necessarily suggest,
however, that the scale would be of use in ident-
ifying a group at high risk of repetition so that
it can be targeted for treatment. Previous sys-
tematic reviews of treatments for self-harm have
concluded that psychological and pharmaco-
logical interventions have limited effects on the
likelihood of future self-harm (Hawton et al.
1998), but a number of more recent studies and
reviews suggest that psychological interventions
can significantly reduce the repetition rate
(Bateman & Fonagy, 1999 ; Guthrie et al. 2001 ;
Hepp et al. 2004; Brown et al. 2005; Mann et al.
2005). These treatments are costly and intensive,
so it is likely that only a small proportion of a
group who may be at risk for self-harm, such as
those attending an emergency setting after an
initial episode of self-harm, could be provided
with these interventions. Effective methods for
identifying those at highest risk of repetition may
be required to target treatment, and the data
from our analysis can be used to assess whether
the BHS would be a useful aid to decision
making. The six self-harm studies and the four
that examine repetition of self-harm in accident
and emergency samples produce very similar
sensitivity (0-78 and 0-77) and specificity esti-
mates (0-42 and 0-41), but we use the values for
the four repetition studies, because these more
closely match the prediction situation under
discussion. The pooled sensitivity of 0-77 would
identify the majority of people who would re-
peat self-harm in the absence of intensive treat-
ment, but the low pooled specificity rate (0-41)
means that the BHS would identify more people
as at risk than could be feasibly offered treat-
ment. This can be illustrated by using data on
the rate of repetition for people seen in an
emergency setting after an episode of self-harm.
A systematic review of these data found a rep-
etition rate of 16% over the course of a year
(Owens et al. 2002). If we combine this rate with
the pooled sensitivity and specificity values, then
over half (62 %) of people would be identified as
at risk of repetition according to a cut-off point
of 9 on the BHS, a higher figure than could be
offered an intensive treatment such as CBT or
psychodynamic-interpersonal therapy. It re-
mains possible that the BHS may be of use if
a higher cut-off point were to be selected, but
this cannot be assessed from the data reported
here.

D. McMillan et al.

It is also unclear whether the BHS at the
standard cut-off point would be of use as a
screening tool to identify people for a more in-
tensive risk assessment. Screening tests with high
sensitivity may be acceptable even when ac-
companied by low or moderate specificity,
because the subsequent stage can be used to
more clearly differentiate those at risk from
those who are not. However, this may not apply
in this decision-making context. The screening
test typically needs to produce a higher level of
sensitivity than that reported for the BHS at a
cut-off point of 9. At this cut-off point, about
one-quarter of people who would subsequently
self-harm would be classified as not at risk, a
miss rate that may be considered unacceptably
high. Furthermore, in the typical multi-stage
screening process, the subsequent stages of
assessment are expected to deliver a much more
accurate assessment of risk than the initial
screen, but it is unclear whether such a test exists
for non-fatal self-harm. No other psychometric
measure has markedly outperformed the BHS
and the limited evidence on clinical prediction
for this type of risk suggests that a clinical in-
terview may not improve accuracy (Janofsky
et al. 1988).

We note that nine of the 19 studies identified
as containing potentially useful data could not
be included in the analysis because, despite our
best efforts in corresponding with authors, we
were unable to obtain the necessary information
required to construct 2 x 2 tables for the meta-
analysis. As may be expected, we found it diffi-
cult to obtain data from studies conducted some
time ago, either because we were unable to con-
tact the authors or because the authors stated
that the original data were no longer available.
Although the absence of these nine studies may
have introduced a selection bias, it is difficult to
speculate on whether this would have improved
or worsened the pooled sensitivity and specificity
values. Specific guidelines on the publication of
diagnostic and predictive studies have been
published to improve the quality of data that are
made available (Bossuyt et a/. 2003). Adherence
to these guidelines will make it easier to carry out
future reviews of the performance of the BHS.

The small number of studies included in our
analyses meant that we were unable to conduct
a meta-regression for suicide and had to be
conservative in our use of predictive covariates
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in our meta-regression for non-fatal self-harm.
We probably lacked sufficient statistical power
to detect a substantial effect of population
and study setting characteristics in predicting
the psychometric performance of the BHS
instrument. For example, we did not find a re-
lationship between length of follow-up and
psychometric properties, when one might logi-
cally have been expected to exist. A useful future
exercise will be to repeat the analytic methods
outlined in this paper as and when further
research emerges relating to the predictive
properties of the BHS. A greater number of
individual studies with a greater range of
settings, populations and periods of follow-up
will allow the causes of underlying heterogeneity
of the performance characteristics to be ex-
plored in more detail using techniques such as
meta-regression.

This systematic review confirms that hope-
lessness, as measured by the BHS, is a risk factor
for both suicide and non-fatal self-harm.
However, our findings suggest two important
caveats to this general conclusion. First, the ex-
tent to which a score of 9 or above on the BHS
indicates an increased risk of suicide is notably
lower than that reported in the original vali-
dation studies. Second, the standard cut-off
point on the BHS is unlikely to be of use in
identifying a group for treatment designed to
reduce the rate of repetition of non-fatal self-
harm, because that cut-off point would identify
a higher proportion of people as at risk than
could be feasibly offered treatment.
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