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Methods: Data were drawn from the 2003, 2004 and 2006 cycles of the CAMH Moni-
tor (N =7,126), an ongoing general population survey of Ontario adults aged 18 and older,
which includes the GHQ12. The concordance of different threshold values on the GHQ12
for determination of AMD with a criterion based on individuals who were prescribed ei-
ther anti-anxiety or anti-depressant drugs in the past 12 months and who reported 14 or
more mentally unhealthy days in the past 30 days was examined using receiver operator
characteristic (ROC) analysis.

Results: Concordance between the GHQ12 determination of AMD and the criterion
measure reached “moderate” levels. ROC analysis revealed an area under the curve (AUC)
of 0.89. At a GHQI12 threshold value of 4, the specificity and sensitivity values obtained
were 0.92 and 0.71, respectively. Also at that value, the estimated prevalence of AMD was

nearly identical to that seen in recent Canadian studies using the CIDI.

Conclusions: These analyses suggest that the GHQ12 may be suitable for providing a
proxy measure of AMD for epidemiological and surveillance purposes. A threshold score
of 4 seems to be most suitable for these purposes when using Canadian data.
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Introduction

Anxiety and mood disorders (AMD) are
common, treatable psychiatric conditions
that are linked to other health conditions and
create a tremendous burden for individuals
and society!3. However, epidemiological
studies, including surveillance studies, of
AMD present significant challenges. Epi-
demiologic research that has attempted to
identify population prevalence of these dis-
orders has employed comprehensive diag-
nostic instruments, such as the World Health
Organization’s Composite International Di-
agnostic Interview (CIDI)*, that are valu-
able but nevertheless very costly and time
consuming to administer in a survey for-
mat’. Several authors>® have pointed to the
value of briefer, surrogate measures of psy-
chiatric problems that can provide impor-
tant population-level information for ongo-
ing surveillance and other epidemiologic
purposes.

The General Health Questionnaire (GHQ)
was developed as a screening instrument for
detecting psychological disorder in clinical
and other settings’-3. It has been widely used
for this purpose, and has proven generally
useful for the detection of psychiatric dis-
tress in a variety of circumstances, includ-
ing in general population surveys®!?. One
challenge in using the GHQ is linking it to
specific psychiatric conditions. Goldberg et
al.® examined the validity of the full GHQ
and the 12-item version (GHQ12) by as-
sessing their ability to detect anxiety, mood
and somatisation disorders as defined based
on administration of the CIDI, with diag-
noses based on the International Classifica-
tion of Diseases (ICD-10) (the data were
also validity checked with DSM-IV and
were nearly identical). The ability of both
questionnaires to detect these disorders in a
multi-site international sample was de-
scribed as “uniformly good”. However, the
GHQ12 does not contain any of the items
from the full GHQ assessing physical symp-
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toms, and instead all the GHQ12 items deal
with depression and anxiety issues. Thus, it
is more appropriate to view the GHQ12 as
assessing anxiety- and mood-related symp-
tomatology, and not somatoform disorders.

Previous validity studies have compared
GHQ12 scores to various gold standards for
defining caseness (based on a diagnostic in-
terview such as the CIDI or clinician diag-
nosis). Goldberg and colleagues® reviewed
previous studies on the validity of the
GHQI12 to define caseness in primary care
samples, and reported threshold scores on
the instrument ranging from 1 to 8 (mode =
3) across studies. Median sensitivity and
specificity values (range in brackets) of
83.7% (67.5-93.5) and 79.0% (59.0-93.0)
were reported. The results of this and subse-
quent studies with clinical samples have
continued to provide good evidence for the
validity of the GHQI2 in detecting AMD,
although several threshold values for AMD
have been suggested®!!-13,

Recent studies from several countries as-
sessed the usefulness of the GHQ12 to detect
AMD in general population samples. Doi and
colleagues'# validated a Japanese version of
the instrument in a representative sample of
1808 adult Japanese, and found that the in-
strument showed good internal reliability in
that sample, with Cronbach’s alpha coeffi-
cients of 0.83 for men and 0.85 for women. In
the Northern Rivers Mental Health Study of a
large Australian general population cohort,
among those not diagnosed with AMD at
baseline, elevated GHQ12 scores predicted
CIDI-based AMD diagnoses two years later'>.
Furukawa et al.'® examined the ability of
the GHQI12 to detect AMD based on the
CIDI in the Australian National Survey of
Mental Health and Well-Being. They ob-
served that the performance of the instru-
ment was good, with an AUC of 0.80, al-
though performance of two other screening

instruments, the K6 and K10, appeared so-
mewhat better with AUCs of 0.89 and 0.90
respectively. Using data from the same sur-
vey, Donath!” examined the ability of the
GHQI12 to detect CIDI-defined AMD and
neurasthenia. For the standard scoring
method, the optimal threshold in terms of
trade-off between sensitivity and specificity
was 0/1, and the AUC was 0.79. Bijl et al.'8,
in a population survey in the Netherlands,
reported very close correspondence between
prevalence estimates for AMD based on the
GHQI12 and on the CIDI.

While reports on the validity of the
GHQI12 for identifying AMD in population
surveys from several countries have ap-
peared, no Canadian studies have been re-
ported. The purpose of this study is to ex-
plore the ability of the GHQ12 to provide
valid estimates of the prevalence of AMD
for epidemiologic and surveillance purposes
in Canadian data. We assess the ability of
the GHQ12 in a representative sample of the
Ontario adult population to identify respon-
dents treated for AMD and to explore what
threshold value would be most appropriate
for estimating the prevalence of AMD in
these data. Our interest is to explore the use
of the GHQ12 as a proxy measure of treated
AMD for epidemiological purposes.

Methods

Sample

Data are based on the CAMH Monitor, an
ongoing cross-sectional telephone survey of
Ontario adults (18 years or older) conducted
by the Centre for Addiction and Mental
Health and administered by the Institute for
Social Research at York University. The sur-
vey uses random-digit-dialing methods via
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Computer Assisted Telephone Interview (in-
terview length average 25 minutes). The
CAMH Monitor each year consists of 12 in-
dependent monthly surveys with 200 com-
pletions expected each month. The design
employs a two-stage probability selection
procedure. Each month a sampling frame of
all active area codes and exchanges in On-
tario is provided by the ATT Long Lines
Tape. Within each regional stratum, a ran-
dom sample of telephone numbers is select-
ed with equal probability in the first stage of
selection (i.e., households). Within selected
households, one respondent aged 18 or
older who can complete the interview in
English or French is selected according to
the most recent birthday of household mem-
bers. Across years, response rates ranged
from 53% to 61%; which is considered good
for surveys of this nature'®. For current stu-
dy purposes, 2003, 2004 and 2006 data we-
re merged into one dataset (N = 7,126). For
additional sampling design details see Ialo-
miteanu and Adlaf?°.

Variables

The 12-item version of the General Health
Questionnaire (GHQ12) in the CAMH Mon-
itor (see Appendix) was scored in the stan-
dard manner3; Likert responses (1, 2, 3, 4)
were recoded to “0, 0, 1, 17, where 1 repre-
sents a response indicating ‘“somewhat more
than usual” or “a lot more than usual” expe-
rience of a symptom. The GHQI12 items
correspond well with many of the CIDI
items for mood and anxiety disorder. The
internal consistency of the GHQI12 in our
study sample was high (Cronbach’s alpha
coefficient 0.833).

Respondents were asked about their use
of anti-depressant and anti-anxiety drugs:
“In the past 12 months, have you taken any

prescription medication to treat depres-
sion?” “In the past 12 months, have you
taken any prescription medication to reduce
anxiety or panic attacks?” Respondents
were also asked about the number of days
they experienced mental health problems in
the past 30 days: “Now thinking of your
mental health, which includes stress, de-
pression, and problems with emotions, for
how many days during the past 30 days was
your mental health not good?”

Analyses

The results in this paper are based on
“valid” responses (n’s) such that missing
data (i.e. “don’t know” responses and re-
fusals) were excluded from analyses. SPSS
15.0 software was employed for all analy-
ses. The percentages reported are based on
the weighted sample size and are considered
representative for the population surveyed.
We examine the proportion of the sample
who would be identified by the GHQI12 as
having an anxiety and mood disorder (AMD)
at threshold scores ranging from 1 to 12
with breakdowns by age group and gender
using chi-square analysis.

The criterion “case” group for validity
comparison purposes consisted of respon-
dents who reported treatment for AMD, as
defined by reporting being prescribed either
anti-depressant or anti-anxiety drugs in the
past 12 months, and experiencing 14 days or
more of mental health problems in the past
30 days. Constructing the criterion group in
this manner provides substantial confidence
that those included would have been diag-
nosed with AMD by a clinician in the past
year. However, it also means that the criteri-
on group will likely underestimate the true
12-month prevalence of AMD in the sam-
ple, in view of the known high rates of un-
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detected disorder?!. Receiver operator char-
acteristic (ROC) analysis was used to exam-
ine the concordance of GHQ12 thresholds
ranging from 1 to 12 for determination of
treated AMD cases.

Results

Table 1 presents the characteristics of the
sample. A total of 2.1% of the sample were
included in the case group of treated AMD

respondents (i.e., those who reported 14 or
more days of mental distress in the preced-
ing 30 days, and being prescribed either
anti-anxiety or anti-depressant medication
in the past 12 months).

Table 2 presents the proportion of the sam-
ple who would be identified by the GHQ12
as having an anxiety and mood disorder
(AMD) at threshold scores of 1 to 12, and
this proportion ranges from 33.3% at a
threshold of 1 to 0.3% at a threshold of 12.
The table also presents breakdowns by age
group and gender. The proportion of females

Table 1
Sample Characteristics: Ontario CAMH Monitor 2003, 2004, 2006 (N = 7,126)
%
Gender
Male 48.5
Female 51.5
Age*
18-34 29.6
35-54 40.4
55+ 27.9
Education*
<High school 12.8
Completed high school 23.4
Some post-secondary 333
University degree 29.1
Income
<$30,000 12.8
$30,000-49,999 15.8
$50,000-79,999 21.3
$80,000+ 315
Not stated 18.5
Treated AMD case (taking anti-depressant or anti-anxiety drugs
in the past 12 months and experiencing 14+ mental distress days
in the past 30 days)
Yes 2.1
No 97.9

* May not sum to 100 due to missing values.
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gﬁgg 122 Threshold Scores and AMD estimates by demographic characteristics

GHQI12

Threshold Total Sample Gender Age

Score

% Males % Females % 18-34 % 35-54 % 55+ %

1 333 29.7 36.0 404 343 27.2
2 20.0 16.8 224 24.8 20.8 15.8
3 13.2 11.1 14.8 15.2 14.5 10.2
4 9.4 7.7 10.6 10.3 10.7 7.1
5 6.7 5.4 7.7 7.6 7.7 5.1
6 4.8 4.1 5.4 52 5.6 3.6
7 35 2.8 4.1 33 4.5 2.5
8 2.5 2.0 2.9 2.1 3.6 1.8
9 1.8 1.4 2.1 1.7 2.5 1.0
10 1.2 0.9 1.4 1.2 1.7 0.7
11 0.8 0.5 1.1 0.7 1.1 04
12 0.3 0.2 0.3 0.2 0.4 0.2

identified with AMD is higher than the pro-
portion of males at all thresholds. Similarly,
the proportion identified with AMD is high-
est in the youngest age category and declines
with age, for all threshold values.

Table 3 presents the sensitivity and speci-
ficity values for thresholds ranging from 1
to 12. Sensitivity values decrease from 0.9
at 1 to 0.09 at 12. Specificity values range
from a high of 0.99 for thresholds ranging
from 9 to 12, to a low of 0.68 at a threshold
of 1. Figure 1 presents the ROC curve plot-
ting sensitivity versus 1- specificity. The
Area Under the Curve (AUC) value is 0.89.
According to Akobeng??, AUC values of 0.7
to 0.9 reflect a test with moderate accuracy,
and values of 0.9 and above reflect high ac-
curacy. Specificity results are generally
strong, indicating that the instrument per-
forms well in identifying non-cases. Results
for sensitivity are more modest, declining as

threshold increases and ranging from 0.90
to 0.09. In general, these results suggest that
the GHQ12 shows good validity as a detec-
tor of treated AMD cases in this population,
and thus has substantial promise as a proxy
measure of AMD prevalence in survey data.

One method to suggest an optimal cutoff
level is to identify the cutoff that produces
the maximum of the product of the sensitiv-
ity and specificity??, and this product reach-
es a maximum value at a threshold of 4.
Prevalence matching involves comparing
prevalence estimates obtained at each thre-
shold score with known prevalence rates. At
a cutoff of 4, the proportion that would be
identified with treated AMD (9.4%) exceeds
the proportion of the sample in the criterion
group (2.1%). Interestingly, Rush et al.? re-
port that the 12-month population preva-
lence of any mood or anxiety disorder in the
Canadian population is 8.4%, based on the
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Table 3
Sensitivity and Specificity for GHQ12 Thresholds 1 to 12
GHQ12 Threshold Score Sensitivity Specificity
1 0.90 0.68
2 0.83 0.82
3 0.74 0.88
4 0.71 0.92
5 0.64 0.95
6 0.56 0.96
7 0.47 0.97
8 0.38 0.98
9 0.33 0.99
10 0.25 0.99
11 0.19 0.99
12 0.09 0.99
1.0
0.8
Foy
E 0.6
=
w
c
@
@ g4
0.2+
0.0 T T T T T
0.0 0.2 04 0.6 08 1.0

1 - Specificity

Figure 1. ROC curve for GHQ12 and estimated AMD.
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version of the CIDI included in the Canadi-
an Community Health Survey 1.2. The cor-
responding 12-month prevalence estimates
for males and females were 6.4% and
10.3%, respectively. These prevalence esti-
mates are very close to the prevalence esti-
mates that would result from setting the
GHQ12 threshold for defining caseness at 4,
which would provide prevalence estimates
of 9.4% for the full sample, and 7.7% and
10.6% among males and females, respec-
tively. These observations suggest that a
GHQ12 threshold value of 4 may be provid-
ing a reasonable estimate of the prevalence
of both treated and untreated AMD in a
Canadian adult population.

Discussion

This study assessed the ability of the
GHQ12 to identify adults treated for Anxi-
ety and Mood Disorder (AMD) and explo-
red what threshold value would be most ap-
propriate for this use, based on an Ontario
population survey sample. While these data
are of interest, several limitations must be
kept in mind. First, the data are based on
self-report and thus may be affected by re-
call bias. However, reviews of self-report
methods suggest that although surveys may
underestimate true rates of problems (e.g.,
drug and alcohol abuse), they are still re-
garded as the best means to estimate such
behaviours for public health purposes®*2.
Also, although the response rate for the sur-
vey is considered good for surveys of this
nature'?, we cannot be certain that non-re-
spondents would have responded the same
way as respondents in this study. A related
issue here is that the survey relies on sam-
pling households with traditional land-line
telephones. Statistics Canada®® estimated

that in 2007, 6.4% of households reported
having cell phones only. Not including cell
phone only households may influence the
representativeness of the sample. In particu-
lar, younger individuals may be more likely
to have cell phones only and thus may be
under-represented in the sample reported
here. It is also the case that our criterion
group likely underestimates the true preva-
lence of AMD in the sample. Our criterion
group was constructed in part using medica-
tion data reflecting clinical decisions by
practitioners. Underestimation of the “true”
prevalence of AMD based on clinician diag-
noses has been noted?, and other studies
have noted “poor” agreement between clini-
cian diagnoses of AMD and those based on
the CIDI?’. Finally, we note that because
this work involved an existing database our
selection of measures was restricted to those
available. As a result, because of variation
in time periods reflected in our measures of
AMD (anxiety or depression prescription
medication use in the past 12 months, poor
mental health in the past 30 days, past few
weeks for the GHQ12), we cannot be cer-
tain how closely the “cases” defined by the
GHQI12 in our study would have corre-
sponded to “cases” identified by the CIDI or
similar measures. This is an important con-
cern in the literature on measures to assess
AMD in the population more generally?’.

Keeping these limitations in mind, the re-
sults are of substantial interest. Population-
based estimates of the prevalence and risk
factors for major psychiatric disorders pro-
vide very important information for under-
standing, preventing and treating these dis-
orders. Ongoing monitoring of population
rates of AMD would be very valuable for
surveillance and other epidemiological pur-
poses, but this information is very difficult
to obtain with current methods. Ideally,
prevalence estimates are based on validated
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and comprehensive diagnostic processes.
However, these processes are costly and
time-consuming. Instruments developed for
these purposes, such as the CIDI, require
substantial time or special instructions for
administration that may not be feasible in
many epidemiological surveys. Thus, there
would be value in a brief, easily adminis-
tered instrument that can provide a popula-
tion estimate of AMD for surveillance pur-
poses and epidemiological research on
prevalence and risk factors. The analyses re-
ported here were undertaken to determine if
the GHQ12 could be used for this purpose.

The results suggest that it is possible to
use the GHQ12 to provide estimates of the
prevalence of treated AMD, and perhaps un-
treated AMD, in the Ontario population.
Sensitivity, specificity and AUC values ap-
proach those seen in validation studies of in-
struments like the CIDI*. We observed that
with a threshold value of 4, the prevalence of
AMD exceeded the prevalence of treated
AMD in our sample, but was almost identi-
cal to current prevalence estimates of AMD
seen in Canada using the CIDI? and in other
countries®®, Additionally, prevalence by age
and gender was nearly identical to that seen
with instruments like the CIDI?*?8,

While it is clear that the GHQ12 and
other screening instruments cannot be sub-
stituted for clinical diagnosis when dealing
with individuals, our data and other recent
studies suggest that the GHQ12 may be use-
fully employed to estimate the prevalence in
populations of treated and untreated AMD
for surveillance purposes and for investigat-
ing prevalence and risk factors for those
conditions'®. Many studies have found that
the instrument performs well as a screening
instrument for these conditions in clinical
samples®!1-13. Often, the instrument is em-
ployed to provide a more general measure
of psychiatric distress” or for screening pur-

poses in research or clinical settings to iden-
tify candidates for more comprehensive as-
sessments'!. The way in which the instru-
ment is scored, however, also allows the
exploration of the value of higher scores as
indicators or estimators of AMD, and the
evidence presented here suggests that use of
the GHQI12 in this way to allow epidemio-
logic study of AMD is feasible. Thus, these
results suggest that more detailed and exten-
sive tracking of the prevalence of AMD in
Canada than has been possible in the past
could be feasible, including the ability to as-
sess the impact of societal-level factors such
as changes in employment rates. Further re-
search to confirm the ability of the GHQ12
to provide estimates of AMD prevalence, by
directly comparing its performance to the
CIDI, and similar diagnostic instruments,
would be a valuable contribution to the epi-
demiological study of these disorders.
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Appendix.

G

HQ12 in the CAMH Monitor

Introduction: “In the next few questions we would like to know if you have experienced

any medical complaints, and how your health has been in general, over the past few weeks”.

1.

10.

11.

12.

Over the past few weeks, have you been able to concentrate on whatever you’re doing?
(0 = better than usual, 1 = same as usual, 2 = less than usual, 3 = much less than usual),

. Over the past few weeks, have you felt that you are playing a useful part in things? (0 =
more so than usual, 1 = same as usual, 2 = less so than usual, 3 = much less than usual),

. Over the past few weeks, have you felt capable of making decisions about things? (0 =
more so than usual, 1 = same as usual, 2 = less so than usual, 3 = much less than usual),

. Over the past few weeks, have you been able to enjoy your normal day-to-day activities?
(0 = more so than usual, 1 = same as usual, 2 = less so than usual, 3 = much less than
usual),

. Over the past few weeks, have you been able to face up to your problems? (0 = more so
than usual, 1 = same as usual, 2 = less so than usual, 3 = much less than usual),

. Over the past few weeks, all things considered, have you been feeling reasonably happy?
(0 = more so than usual, 1 = same as usual, 2 = less so than usual, 3 = much less than
usual),

. Over the past few weeks, have you lost much sleep because of worry? (O =not at all, 1 =
no more than usual, 2 = rather more than usual, 3 = much more than usual),

. Over the past few weeks, have you felt constantly under strain? (0 = not at all, 1 = no
more than usual, 2 = rather more than usual, 3 = much more than usual),

. Over the past few weeks have you felt you could not overcome your difficulties? (0 = not
at all, 1 = no more than usual, 2 = rather more than usual, 3 = much more than usual),

Over the past few weeks, have you been feeling unhappy and depressed? (0 = not at all,
1 = no more than usual, 2 = rather more than usual, 3 = much more than usual),

Over the past few weeks, have you been losing confidence in yourself? (0 = not at all, 1
= no more than usual, 2 = rather more than usual, 3 = much more than usual),

Over the past few weeks, have you been thinking of yourself as a worthless person? (0 =
not at all, 1 = no more than usual, 2 = rather more than usual, 3 = much more than usual).



