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1 List of Abbreviations

AUC
BMI

CART

Cl

CIDI

DSM-IV

DSM-5

GHQ-12

GHQ-28

GHQ-60

GP

K6

K10
MCS-12

NPV

OR

PCS-12

PHQ-9

Area under the Receiver Operating Characteristic (ROC) Curve

Body mass index, a measure of body fat based on height and weight
Classification and Regression Tree Analysis, a computational technique for
identifying subgroups of individuals. In this study the subgroups of individuals
are defined by combinations of GHQ-12 symptoms that have similar levels of
DSM-IV major depression

Confidence interval, the probability that a population parameter such as an
odds ratio, will fall between two specified values

Composite International Diagnostic Interview, a structured diagnostic interview
for obtaining information necessary for making diagnoses for psychiatric
disorders such as major depression, in epidemiological studies

Diagnostic and Statistical Manual, version 4; a commonly employed set of
formal diagnostic criteria for psychiatric disorders such as major depression

Diagnostic and Statistical Manual, version 5, released in 2013

General Health Questionnaire, 12 item version; a measure of psychological
distress

General Health Questionnaire, 28 item version, a measure of psychological
distress.

General Health Questionnaire, 60 item version, a measure of psychological
distress

General Practitioner

Kessler Psychological Distress Scale, six item version

Kessler Psychological Distress Scale, ten item version

Mental Component Summary, mental health component of the SF-12

Negative predictive value, probability of not meeting diagnostic criteria for those
with a negative screening test result

Odds ratio, the ratio of the odds of an event occurring in one group to the odds
of it occurring in another group, (e.g., the ratio of the odds of major depression
occurring in those with a particular depressive symptom present to the odds of
major depression occurring in those not having a particular depressive
symptom present)

Physical Component Summary, physical health component of the SF-12

The 9 item depression scale of the Patient Health Questionnaire
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PPV

RAAF

RAN

ROC

SF-12

SPAN

Positive predictive value, probability of meeting diagnostic criteria for those with
a positive screening test result

Royal Australian Air Force
Royal Australian Navy

Receiver Operating Characteristic, a measure of overall screening and
diagnostic performance of a particular screening test or model

Short-Form Health Survey, 12 item version; a measure of well-being and
health-related quality of life

Search Partition Analysis, a computational technique for developing decision
rules, (e.g., combinations of GHQ-12 symptoms associated with DSM-IV major
depression)
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3 Introduction

3.1 Depression in veterans

Awareness and understanding of war-related psychological health issues are key
considerations for defence and veterans’ organisations. This is because of the short-term
effects of psychological ill-health on combat readiness, organisational productivity and service
retention, as well as the longer term requirements for acute and ongoing care and

compensation where applicable.

Major depression can be defined as being ‘lowered mood [that] persists, brings intense
distress, and interferes with the person’s ability to cope with the ordinary demands of living,
whether of work, study, or personal relationships’ (page 83) (1). Major depression is a crucial,

but under-recognised, problem in serving military, as well as veteran populations (2, 3).

Affective or mood disorder, including major depression, was found to be the second most
common post-war psychological disorder in Australian 1990/91 Gulf War veterans after
substance abuse disorders (4). Moreover, affective disorder occurs over twice as frequently as
anxiety disorders, including post-traumatic stress disorder (PTSD) (4), in this population. High
rates of depression have also been observed in veterans of recent conflicts in Afghanistan and

Iraq (5), as well as in veterans of earlier conflicts, such as the Korean War (6).

3.2 Depression and physical health

General Australian population figures suggest that depression has the third highest burden of
disease, in terms of years of life lost due to ill-health, disability or early death, and is the
primary cause of non-fatal disability (7). The World Health Organization reports that
depression is also the third highest burden of disease internationally, and estimates that
depression will be the number one global health concern by 2030 (8).

In addition to being a major public health issue in its own right, depression is associated with
both physical and psychological iliness. For example, physical illnesses, such as coronary
heart disease and diabetes, are risk factors for depression in veterans, while depression is
itself a risk factor for these diseases (9). Multisymptom illness co-occurs, (occurs comorbidly),

with depression in Gulf War veterans (10), as do other psychological disorders such as
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posttraumatic stress disorder and alcohol use disorders (11). Finally, depression has been
found to be associated with lower health-related quality of life in veterans (12, 13), particularly

when accompanied by comorbid psychological disorders such as anxiety (14).

3.3 ldentification of depression and screening tests

Depression can be very difficult to recognise in practice. In the general primary health care
setting such as General Practitioner (GP) clinics for example, only around half of those
persons with major depression are actually identified (15). In order to aid identification of
possible cases of depression, self-reported screening or case-identification instruments are
often employed. As well as being able to recognise potential depression, such instruments
need to be easy to score, comprehensive, clinically relevant, and brief (16). The latter
requirement is particularly important when large numbers of people need to be assessed, or
when screening needs to take place in busy medical practice settings.

Case identification of depression using brief self-report instruments is generally based upon
determining the total number of depressive symptoms that are present, rather than which
specific depressive symptoms are most highly associated with a diagnosis of major

depression (17).

There has recently been a renewal of interest in attempting to gain a better understanding of
depression by considering its actual symptoms (18, 19). For example, veterans have often
been found to experience some depressive symptoms such as feelings of worthlessness, but
not others, such as loss of interest or pleasure (20).

A small number of veteran studies have focussed on specific depressive symptoms, such as
worthlessness, e.g. (20), but have not sought to identify the most important symptoms in terms

of their association with a diagnosis of depression.

General population studies (21), including our own (18, 22, 23) have attempted to develop
brief screening tests from longer, existing instruments such as the General Health
Questionnaire (GHQ), a measure of psychological distress (24). Brief screening instruments
for depression in the general population, consisting of four items (22), two items (5), or even
one item (25), have been described. Two item tests, often used with veteran populations (5),

generally consist of depressed mood and anhedonia (lack of interest or pleasure), and so do
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not measure other key depressive symptoms in terms of their association with an actual

diagnosis of depression.

Small numbers of key depressive symptoms may be easily recognisable by veterans
themselves, as well as by their family members and health providers such as medical
practitioners. The presence of such symptoms may therefore act as an early warning system
for the possible presence of major depression, without first needing to obtain all the symptom

information normally needed to make such a diagnosis.
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4 Aims of study

The present study aimed to identify a small number of key symptoms of major depression,
which could readily be recognised by veterans, their caregivers and their health providers. We
then examined the relationship between the presence of these key symptoms, and physical

and psychological illness or disorders, as well as health-related quality of life.
More specifically, the present study aimed to:

* identify a small number of key depressive symptoms which are highly associated with
a Diagnostic and Statistical Manual, version 4 (DSM-IV) diagnosis of major depression
(26)

« directly compare the performance of a brief depression case screening or
identification approach, based upon identifying a small number of key symptoms (i.e.,
the quality or type of symptoms present), with that based on the common practice of
developing a threshold or cut-off score using the total number of items (i.e., the
guantity of symptoms present)

« Compare case definition of the key symptom approach and the threshold approach on
their identification of major depression, as well as on their association with physical

and psychological disorders, and health-related quality of life.
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5 Study methodology
5.1 Study population

As part of our ongoing research into the physical and psychological health of Australian Gulf
War veterans and military comparison group, this study employed the dataset of the Australian
Gulf War Veteran's Health Study, a cross-sectional study of 1456 Australian veterans of the
1990/91 Gulf War (80.5% response rate) and a randomly sampled age, service- and rank-
matched military comparison group, undertaken by our research team in 2000-2002. In that
study, comprehensive demographic, physical and psychological health information, including
depression diagnosis and symptoms, was collected by postal questionnaire, as well as
through face to face interviews with medical practitioners and psychologists (4). The present

study focused on the veterans, and involved analysis of existing data.

Due to the small number of female Gulf War veterans (n=38), male Australian Army (n=87)
and male Royal Australian Air Force (RAAF) (n=105) Gulf War veterans, analyses were
confined to the 1204 (97.7%) of the 1232 male Royal Australian Navy (RAN) Gulf War
veterans with CIDI diagnostic data. The age of the 1204 male RAN Gulf War veterans at the
time of data collection (2000-2003) ranged from 27.6 to 61.5 years, with an average age of

37.3 years, and a standard deviation of 6.1 years.

5.2 Instruments

5.2.1 Depressive symptomatology

Depressive symptoms were assessed using the twelve item version of the General Health
Questionnaire (GHQ-12) (24), which has been employed in a wide variety of studies, including
those of veterans from different deployments (12, 27).The GHQ-12 has been shown to exhibit
comparable screening performance to the longer versions of the GHQ, such as the twenty
eight item GHQ-28 and the sixty item GHQ-60 (28).

The GHQ-12 consists of items such as “have you recently been feeling unhappy and
depressed”, each coded on a four-point scale, the specific wording of which differs across

items, as shown in Appendix 1.
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The various versions of the GHQ were developed as community research tools, designed to
identify general psychiatric illness, appropriate to general medical care, rather than to identify
any particular psychiatric disorder such as depression or anxiety. Although widely employed
as a self-report measure of general psychological distress (29), the GHQ-12 has also been
used as a self-report measure of depression, performing comparably to specific self-report

measures of this disorder (30).

In the present study, as well as identifying key specific depression symptoms, or combinations
thereof, associated with a diagnosis of major depression, we also identified a cut-off or
threshold score for the presence of major depression based upon the total GHQ-12 score. We
employed the standard, or binary coding of items (24), in which the first two categories were
combined into a response of “absent”, the latter two categories were combined into a

response of “present”, and the resulting binary items summed in order to provide a total score.

5.2.2 Depression diagnosis

Diagnosis of major depression was obtained using DSM-IV criteria (26). These criteria, also
employed in the recently released DSM-5 (31), require the presence of at least five symptoms,
including depressed mood or loss of interest or pleasure, out of a possible nine symptoms

shown in Appendix 2 (26). Such symptoms must be present for a period of at least two weeks.

Diagnostic criteria were applied using the computer-assisted Composite International
Diagnostic Interview (CIDI) version 2.1 (32), administered by psychologists during the medical

assessment of the Gulf War Veterans’ Health Study.

The CIDI only collects further information on depressive symptoms such as feelings of
worthlessness if the core criteria of depressed mood and/or loss of interest or pleasure are
met. These core symptoms are often known as ‘gate-keeper’ questions (33), in that the CIDI
does not ask about any other symptoms of depression if both these core symptoms are

absent.

The GHQ-12 does not include any core or gate-keeper questions, all twelve questions need to
be answered. Self-report instruments, such as the GHQ-12, are therefore often able to provide
more information on specific symptoms of depression than comprehensive instruments such
as the CIDI (23), although the latter provides an overall diagnosis of depression based on
DSM-1V criteria.
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The GHQ-12 refers to the past “few weeks”, however current CIDI DSM-IV depression was
defined as that having occurred in the past twelve months. Twelve-month diagnoses were
therefore employed, consistent with the period of time generally employed in epidemiological
studies using this instrument (4).

A twelve-month period was also consistent with the indicator of recency employed in the
doctor diagnosed or treated medical conditions, as well as the other psychological disorders
defined below. Previous studies have shown a relationship between past-month self-report

symptoms and past-twelve-month depression (23).

5.2.3 Comorbid physical and psychological illness

Physical illness or medical conditions were assessed using the following criteria:

« acase definition of medically unexplained chronic fatigue based upon the collaborative
International Chronic Fatigue Syndrome Study Group (34) criteria. Briefly, medically
unexplained chronic fatigue is defined as the presence of at least six months of
extreme tiredness or fatigue for which no explanatory medical or psychological
condition, such as major depression, was identifiable in the previous twelve months
(35). The presence of depressive symptoms such as feelings of worthlessness did not
preclude the presence of medically unexplained chronic fatigue, unless a more severe

defined major depressive disorder based on DSM-IV criteria was present.

e a case definition of multisymptom illness which was based upon the Centers for
Disease Control and Prevention operational definition (36), and adopted for studies of
United States (37), United Kingdom (38) and Australian Gulf War veterans (10).

« Self-reported doctor diagnosed or treated high blood pressure, asthma, (39) and any

musculoskeletal disorder (40).

At the medical assessment, the above doctor diagnosed medical conditions were reviewed by
medical doctors as to the likelihood of the diagnosis of these conditions, employing a variety of
specific criteria (39, 41).To be included in the current statistical analyses, the physician
assessment of the likelihood of medical diagnosis of the condition must have been classified
as ‘probable’, and the condition have been treated by a doctor in the past twelve months, as

an indicator of currency (40). Assessments regarded as possible, unlikely or non-medical were
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treated as absent, as were self-reports of absence of that condition (41). Any musculoskeletal
disorder was defined as the presence of one or more of arthritis or rheumatism, back or neck

problems, joint problems, and/or soft tissue disorders (40).

Psychological disorders were assessed using CIDI past twelve-month diagnoses of anxiety
disorder (including PTSD), PTSD alone, and alcohol use disorders (11).

Health-related quality of life was assessed using the twelve item Short-Form Health Survey
(SF-12), version one, a widely employed measure of well-being and health-related quality of
life (12, 14). The SF-12 consists of two summary scales, the Physical Component Summary
(PCS-12), an index of physical health and well-being, and the Mental Health Component
Summary (MCS-12), an index of mental health and well-being. Both summary scales use the
same items, as shown in Appendix 3, but are weighted differently when scored (42).

5.3 Statistical analyses

Initial descriptive analyses were carried out to provide summary measures, such as
frequencies, for the individual GHQ-12 items. Logistic regression was employed to assess the
relationship between twelve-month CIDI DSM-1V major depression and each GHQ-12 item
individually (using twelve separate regressions) and all twelve GHQ-12 items simultaneously
(18, 23). Identification of key GHQ-12 items and their combinations was performed using
several variable selection methods (43) comprising stepwise regression, decision tree and

decision rule techniques, as follows.

5.3.1 Stepwise logistic regression

Stepwise regression (44) is an automated computational procedure that attempts to search for
a subset of variables from a larger set of variables based on their association with the
outcome variable. In this study stepwise regression was used to select a subset of GHQ-12
items based on their association with major depression. At each step of the process, either the
best-performing variable, in terms of its association with the outcome is added to the
regression model (forward entry), or the worst-performing variable is dropped from the model
(backward elimination) (45). Stepwise regression has recently been applied to brief screening

test construction (21, 46).
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5.3.2 Decision trees

Decision trees such as Classification and Regression Trees (CART) (47), seek to identify
subgroups, defined by combinations of variables such as depressive symptoms, with similar
characteristics on an outcome variable, such as major depression. Unlike most
implementations of stepwise regression, CART explicitly validates the generality of its models,
using by default ten-fold cross-validation (47). Datasets are randomly divided into ten subsets,
each subset in turn being used to test the performance of the tree created with the other nine
subsets. CART and other tree-building methods have been applied in a wide variety of

epidemiological and other relevant studies (18, 48).

5.3.3 Decision rules

CART provides a readily interpretable decision tree, graphically representing associations
between depressive symptoms and depression. A possible disadvantage of decision trees,
however, is that certain types of logical relationships between items or symptoms cannot
easily be represented. In particular, decision trees may have trouble detecting relationships
involving both logical or’s (screening rule true if at least one specified item is present, e.g.,
items A or B or C are present) as well as logical and’s (screening rule true if all specified items
are present, e.g. items A and B and C are present) (49). For example, a decision tree cannot

readily generate a screening rule such as:

Depression is present if (items A or B) and (items C or D) are present.

Decision rules are similar to decision trees, except that they are more flexible in terms of
combining items, and are able to generate screening rules such as the one shown above.
Although decision rules are not as widely used as decision trees, depression screening rules
of the above type have been previously obtained by members of the research team (22), using
the SPAN (Search Partition Analysis) decision rule technique (49, 50). SPAN employs a
similar cross-validation technique to CART.

5.3.4 Threshold or cut-off score

Finally, as optimum thresholds or cut-off scores for GHQ-12 have been found to vary across

different populations (12, 51), we empirically established cut-off GHQ-12 scores for the
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presence of CIDI DSM-IV major depression using standard Receiver Operating Characteristic
(ROC) curve techniques (52). ROC analysis attempts to determine a balance between

sensitivity and specificity, as defined below.

5.3.5 Screening and diagnostic performance of the different methods

The screening and diagnostic performance of the GHQ-12 items chosen by the above
techniques, in regard to diagnosing twelve-month major depression, was assessed using
standard measures including:

e sensitivity (true positive rate, or the number of veterans with CIDI DSM-IV
major depression correctly classified by the depression screening test)

*  specificity (true negative rate, or the number of veterans without major
depression correctly classified by the screening test)

e positive predictive value (the number of veterans testing positive on the
screening test actually having been diagnosed with major depression

¢ negative predictive value (the number of veterans testing negative on the
screening test who were not diagnosed with major depression)

e area under the ROC curve (AUC). The latter is equal to the probability that
a random person meeting diagnostic criteria (e.g., major depression) has
a higher value of the measurement (e.g. a positive test result on the
depression screen) than a random person not meeting diagnostic criteria.
An area under the curve of 0.50 denotes chance level performance (52).
In order to compare the overall performance between the various
screening methods, areas under ROC curves were statistically compared
(53).

5.3.6 Comorbid physical and psychological illness

The association between a depression screen based on the key combination of GHQ-12 items
identified above and the physical, psychological and health-related quality of life measures
was ascertained using logistic regression and median regression methods. Logistic regression
was employed to compare those veterans scoring present on a GHQ-12 depression screening
test, with those scoring absent on that screening test, on each binary outcome variable

representing comorbid psychological or physical iliness, The presence or absence of an
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affirmative result on the depression screening test, suggesting possible depression caseness,
in combination with the presence or absence of one or more physical or psychological
conditions (consisting of alcohol use disorder and or PTSD, anxiety disorders being dropped
to avoid redundancy), was then compared on SF-12 mental and physical health-related quality

of life.

Tests of effect modification or statistical interaction (54) were employed to ascertain whether
the difference in quality of life between the presence and absence of any comorbid physical or
psychological disorder, was increased by having an affirmative result on the depression
screen. In other words, statistical interaction analysis tests whether the presence of both
possible depression caseness and at least one comorbid physical or other psychological
disorder combined leads to poorer quality of life than either depression caseness by itself or

any physical or other psychological disorder by itself.

Median regression (55) was employed for the analysis of the SF-12, as prior investigation of
the Australian Gulf War Veterans’ Health Study data found this measure to exhibit a small
number of extremely low scores, representing poor physical or mental health (40). Median

regression is less affected by extreme scores than is conventional linear regression.

Logistic and median regression were undertaken separately for the depression screen based
upon key GHQ-12 symptoms, as well as the conventional screening cut-off or threshold based
upon the total GHQ-12 score. This comparison was performed in order to determine whether a
brief screening instrument based upon key GHQ-12 items was as closely associated with
physical and psychological comorbidity and quality of life, as was the screening cut-off based
upon the total GHQ-12 score.

5.3.7 Possible confounding factors

All logistic and median regression analyses, apart from those involving stepwise regressions,
were adjusted for the effects of possible confounding factors, comprising age category at time
of Gulf War study (less than 20 years old, greater than 20 but less than or equal to 25 years,
greater than 25 but less than or equal to 35 years, greater than 35 years old), military rank at
time of 1990/91 Gulf War (other ranks, non-supervisory; other ranks, supervisory; officers),
smoking status (current, former, never), and obesity. Obesity was defined as a body mass
index (BMI) equal to or greater than 30 kilograms/metres? (56).The results of the crude and

adjusted odds ratios (OR) and regression coefficients (representing the differences between
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medians) were very similar, and so only the adjusted ORs and median regression coefficients

are provided throughout, except in the case of stepwise regressions.

The stepwise regressions were not adjusted for possible confounding factors so as to maintain
parity with the decision tree and decision rule techniques, in which it is more difficult to include
confounding factors. The primary purpose of these three approaches was to identify key GHQ-
12 items, and so only crude or unadjusted ORs are presented for the stepwise regressions.

5.3.8 Statistical software

General statistical analyses, such as logistic regression and median regression were
performed using the Stata statistical package, version 12 (Stata Corporation, College Station,
Texas, 2011).

CART analyses were conducted using CART software (Salford Systems, San Diego,
California, 2012). SPAN analyses were conducted using SPAN software (Department of

Community Health, University of Auckland, New Zealand, 2011).
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6 Results

6.1 Individual and simultaneous relationships between

GHQ-12 items and major depression

Numbers and percentages of male RAN Gulf War veterans with each individual GHQ-12 item
present, as well as the results of the individual logistic regressions on each item are provided
in Table 1. It can be seen in Table 1 that GHQ-12 items five “Felt constantly under strain”, nine
“Feeling unhappy and depressed” and two “Lost much sleep over worry” were the most
frequently occurring items. Items eleven “Been thinking of yourself as a worthless person” and
four “(not) felt capable of making decisions” were the least frequently occurring items.

All twelve individual GHQ-12 items were significantly associated with CIDI DSM-IV
depression, with the highest odds ratio being observed for items eleven “Been thinking of
yourself as a worthless person”, four “(not) felt capable of making decisions” and eight “(not)

been able to face up to your problems”.
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Table 1 Logistic regression of 12-month CIDI DSM-IV major depression by
individual GHQ-12 items

adjusted OR (95%
Iltem Label N %
Cl)

(not) been able to concentrate on
1 . 281 234 5.55 (3.63-8.48)

whatever you are doing
2 lost much sleep over worry 300 25.0 5.56 (3.64-8.49)
3 (not) felt playing useful part in things 226 18.8 5.29 (3.46-8.10)
4 (not) felt capable of making decisions about things 115 9.6 9.87 (6.08-16.03)
5 felt constantly under strain 396 32.9 4.68 (3.04-7.19)
6 felt couldn’t overcome your difficulties 179 14.9 7.85 (5.06-12.18)
7 (not) been able to enjoy your normal day to day activities 283 23.6 5.74 (3.74-8.80)
8 (not) felt able to face up to your problems 125 10.4 7.92 (5.00-12.62)
9 been feeling unhappy and depressed 321 26.7 6.44 (4.17-9.93)
10 been losing confidence in yourself 189 15.7 6.27 (4.07-9.66)
11 been thinking of yourself as a worthless person 88 7.3 13.17 (7.84-22.15)
12 (not) been feeling reasonably happy, all things considered 210 17.5 8.05 (5.19-12.47)

*QOdds ratios (ORs), obtained using separate logistic regressions for each GHQ-12 item individually, are
adjusted for the possible confounders described in the report

It can be seen in Table 2, that when all of the GHQ-12 items were entered into a logistic
regression model simultaneously, only item eleven, pertaining to feelings of worthlessness
was statistically significant, possibly as a result of inter-correlation between the symptoms (18,
23).
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Table 2 Logistic regression of 12-month CIDI DSM-IV major depression by all GHQ -

12 items entered simultaneously

Item Label adjusted OR *(95% Cl)
1 (not) been able to concentrate on whatever you are doing 1.43 (0.79-2.58)
2 lost much sleep over worry 1.59 (0.89-2.84)
3 (not) felt playing useful part in things 1.31 (0.79-2.58)
4 (not) felt capable of making decisions about things 1.73 (0.83-3.61)
5 felt constantly under strain 1.17 (0.64-2.11)
6 felt couldn’t overcome your difficulties 1.70 (0.86-3.34)
7 (not) been able to enjoy your normal day to day activities 1.15 (0.61-2.19)
8 (not) felt able to face up to your problems 1.00 (0.49-2.05)
9 been feeling unhappy and depressed 1.63 (0.83-3.22)
10 been losing confidence in yourself 0.72 (0.36-1.46)
11 been thinking of yourself as a worthless person 2.93 (1.41-6.07)
12 (not) been feeling reasonably happy, all things considered 1.56 (0.79-3.07)

*ORs , obtained using a single logistic regression model for all GHQ-12 items simultaneously, are
adjusted for the possible confounders described in the report

Crude ORs were obtained for stepwise regression, and are provided in Table 3. The same five
GHQ-12 items were chosen by both forward entry and backward elimination stepwise
methods defined earlier, with the largest odds ratio (2.93) being observed for GHQ-12 item
eleven, “Been thinking of yourself as a worthless person”.
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Table 3 Stepwise Logistic regression of 12-month CIDI DSM-IV major depression
by GHQ-12 items chosen by both forward and backward methods

Item Label OR* (95% ClI)

2 lost much sleep over worry 1.80 (1.10-3.08)
4 (not) felt capable of making decisions 2.10 (1.14-3.84)
6 felt you couldn’t overcome your difficulties 2.01 (1.11-3.62)
9 been feeling unhappy and depressed 2.12 (1.20-3.76)
11 been thinking of yourself as a worthless person 3.07 (1.64-5.73)

*Crude ORs, obtained using both forward and backward stepwise logistic regression methods,
described in the text. Note that confidence intervals do not take into account the fact that the variables
were selected using stepwise regression, which is an automated search procedure

6.2 CART decision tree and SPAN decision rule for key
GHQ-12 items

CART generated the decision tree shown in Figure 1. At each stage of the tree-growing
process, CART chooses that variable with the lowest Gini index. The Gini index provides a
measure of subgroup homogeneity or purity, on which to split the dataset (47). Splitting is
continued until each subgroup, or “end group” is either fully homogenous (only one outcome
present), or becomes too small (e.qg., five observations or less) for further splitting. The
resulting tree is then pruned back, balancing model “cost” (cross-validated performance)

against model “complexity” (humber of subgroups) (47).

The variable first selected by CART to split the dataset was GHQ-12 item nine “Been feeling
unhappy and depressed”. The total dataset was therefore split into two subgroups, those that
scored absent on GHQ-12 item nine, and those that scored present on this item. The
subgroup consisting of veterans that scored present on item nine was not able to be split any
further, as any increase in the number of subgroups was not accompanied by a
commensurate increase in performance. This node is therefore classed as an end group (end

group one in Figure 1).

The subgroup that responded absent to item nine was subsequently split on GHQ-12 item two
“Lost much sleep over worry”. The subgroup of veterans responding absent to item two was
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not able to be split any further, and so forms the second end group. The subgroup of veterans
responding present to item two were then split on item five “Felt constantly under strain”.
Neither of the resulting subgroups was able to be split any further, forming end groups three
and four, corresponding to those veterans who responded no and yes to item five respectively.
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Figure 1 CART decision tree for CIDI DSM-IV Major Depression, identifying key GHQ-12

items
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For end groups one and four CART classified major depression as being present, while for
end groups two and three, CART predicted major depression as being absent. The decision

tree described above involves three GHQ-12 items and four end groups. In order to ascertain
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whether the above decision tree could be simplified, a variable representing the four end

groups was itself entered into CART, in a process known as subgroup amalgamation (57).

The four CART subgroups were subsequently merged into two subgroups, as shown in Figure

2.

If GHQ-12 item nine “Been feeling unhappy and depressed” was present, or if item nine was

absent but both items two “Lost much sleep over worry” and five “Felt constantly under strain”

were present, CART classified major depression as being present. If the above rule was not

true, that is if item nine was absent, and either or both of items two and five were absent, then

CART classified major depression as being absent.

Figure 2 Merged CART decision tree for CIDI DSM-IV Major Depression, identifying key

GHQ-12 items
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As mentioned above, SPAN decision rules can often more easily link items using logical and’s
and or's than can CART. SPAN generated a very simple decision rule, consisting of only two

items as shown below.

Possible depression is present if GHQ-12 item nine “Feeling unhappy and depressed” is

present, or if item two “Lost much sleep over worry” is present.

The above SPAN decision rule is true if either one of the items is present, or if both items are
present. The two GHQ-12 items chosen by SPAN (items nine and two) were among the three

items chosen by CART.

6.3 Twelve item cut-off / threshold for GHQ-12 total score

The recommended GHQ-12 screening cut-off or threshold for determining possible caseness
for general psychological distress, which the GHQ was originally designed to measure, is a
total score of three or more (24). We obtained this same threshold empirically in the present

study, in regard to the presence of CIDI twelve-month DSM-IV major depression.

6.4 Screening and diagnostic performance of the above

methods

The screening and diagnostic performance of the instrument based upon all twelve GHQ-12
items (GHQ-12 screening cut-off or threshold), as well as the brief screening instruments
(stepwise logistic regression, CART decision tree and SPAN decision rule), is provided in
Table 4. The performance of a simultaneous logistic regression on all twelve GHQ-12 items is

also shown for purposes of comparison.

It can be seen in Table 4 that the simultaneous logistic regression, with twelve GHQ-12 items,
and the stepwise logistic regression, with five GHQ-12 items, exhibit slightly higher AUC’s
(Area under the Receiver Operating Characteristic Curve) than the screening instruments
generated using the other methods, which all have similar AUC’s. AUC was significantly
higher for the simultaneous logistic regression model (AUC = 0.82, 95% Cl = 0.78 to 0.87)
than for the CART instrument (AUC = 0.74, 95% CI = 0.70 to 0.78), p < 0.001. The former
technique outputs a continuous probability of group membership (e.g., depression) whereas

CART outputs a simple binary classification as to the presence or absence of depression.
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Logistic regression will therefore tend to exhibit higher areas under ROC curves than will tree-
building techniques such as CART (23, 48).

All instruments exhibited very similar performance on the other screening and diagnostic
measures, except that the SPAN decision rule had a lower specificity than the other
instruments. The CART tree was the second-briefest instrument generated, yet had similar
performance to the other instruments, although it had higher specificity than the smallest

instrument, the two item SPAN decision rule.

As the three item CART tree appeared to achieve the best balance between number of items,
and performance, it was chosen as the brief depression screening instrument, representing a

key combination of GHQ-12 items.

The three item CART brief depression screen classified possible depression as being present

if the veteran was feeling “unhappy and depressed”, or, in the absence of this symptom, if the

veteran had both “lost much sleep over worry” and “felt constantly under strain”.

Table 4 Screening and diagnostic performance of screening rules generated by each

statistical or computational method

Simultaneous

Stepwise logistic

CART decision

SPAN decision

logistic . Cut-off (3+)
) regression tree rule
regression
Number of items 12 5 3 2 12

Sensitivity (95% ClI)

0.76 (0.67 — 0.84)

0.73 (0.64 — 0.81)

0.76 (0.67 — 0.84)

0.79 (0.70 — 0.86)

0.77 (0.68 — 0.84)

Specificity (95% CI)

0.75 (0.72 - 0.77)

0.72 (0.70 — 0.75)

0.72 (0.70 — 0.75)

0.68 (0.65 — 0.71)

0.73 (0.70 — 0.75)

PPV (95% CI)*

0.23 (0.18 — 0.27)

0.21 (0.17 — 0.25)

0.21 (0.17 — 0.26)

0.19 (0.16 — 0.24)

0.22 (0.18 — 0.26)

NPV (95% ClI)'

0.97 (0.96 — 0.98)

0.96 (0.95 — 0.98)

0.97 (0.95 — 0.98)

0.97 (0.96 — 0.98)

0.97 (0.96 — 0.98)

AUC (95% CI)*

0.82 (0.78 — 0.87)

0.80 (0.75 — 0.84)

0.74 (0.70 — 0.78)

0.73 (0.69 — 0.77)

0.75 (0.71— 0.79)

*PPV = positive predictive value

TNPV = negative predictive value

iAUC = area under the receiver operating characteristic curve; definitions provided in the text
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6.5 Brief depression screen and medical and psychological

conditions

The associations between the CART brief depression screen, and medical and psychological
conditions were then examined. The associations between the above variables and the cut-off
for the total GHQ-12 score were also examined. The latter step was performed in order to
ascertain whether the cut-off score and the brief screening instrument exhibited similar
associations with comorbid medical and psychological conditions. Table 5 shows that male
RAN Gulf War veterans with the three item CART brief depression screen present were more
likely to exhibit each of the medical or psychological conditions than those with this screen

absent.

For example, of the 812 veterans scoring absent on the CART brief depression screen, 52
(6.4%) had doctor-diagnosed high blood pressure. Of the 383 veterans scoring present on the
brief depression screen, 33 (8.6%) had doctor-diagnosed high blood pressure.

The largest differences in the risk of medical or psychological conditions between those
veterans with the brief depression screen absent, and those with the screen present were
observed for PTSD, multisymptom illness and chronic fatigue. All differences in relation to the
presence or absence of the CART depression screen and the presence or absence of
physical or psychological conditions were statistically significant with the exception of high

blood pressure.
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Table 5 Relationship between presence of CART brief depression screen and medical

and psychological conditions

Number (%) of veterans with the outcome in
each group *
Brief
. Brief depression
Outcome depression
screen present
screen absent
Medical or psychological ) t
" N n (%) N n (%) adjusted OR '(95% ClI)

condition
High blood pressure 812 52 (6.4) 383 33 (8.6) 1.46 (0.92 — 2.36)
Asthma 812 85 (10.5) 383 57 (14.9) 1.52 (1.06 — 2.20)
Musculoskeletal disorders 792 163 (20.6) 369 112 (30.4) 1.74 (1.31-2.32)
Multisymptom illness 817 118 (14.4) 384 188 (49.0) 5.65 (4.25 - 7.55)
Chronic fatigue 815 31 (3.8) 383 61 (15.9) 4.65 (2.94 - 7.36)
Alcohol use disorder 817 21 (2.6) 384 33 (8.6) 3.56 (2.02 - 6.27)
Any anxiety disorder 817 62 (7.6) 384 94 (24.5) 3.89 (2.73 -5.54)
PTSD 817 17 (2.1) 384 43 (11.2) 5.66 (3.16 — 10.12)
Any psychological disorder 817 104 (12.7) 384 150 (39.1) 4.37 (3.25-5.88)
Any physical or

. N 817 474 (58.0) 384 275 (71.6) 3.51 (2.69 — 4.56)
psychological condition

*For example, of the 812 veterans scoring absent on the CART brief depression screen, 52 (6.4%) veterans had doctor-
diagnosed high blood pressure. Of the 383 veterans scoring present on the brief depression screen, 33 (8.6%) veterans had
doctor-diagnosed high blood pressure

TORS are adjusted for are adjusted for the possible confounders described in the text

It can be seen in Table 6 that similar results were obtained for associations between a total
GHQ-12 score of equal to or greater than the cut-off of three versus a score less than three,
and the presence of physical or psychological conditions. The associations between GHQ-12
cut-off score and both high blood pressure and asthma, however, were not statistically

significant.
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Table 6 Relationship between twelve item cut-off (GHQ-12 score => 3) and physical and

psychological conditions

Number (%) of veterans with the outcome in each
group *
Total GHQ-12 Total GHQ-12
Outcome
score < 3 score => 3
) t
o adjusted OR
Condition N n (%) N n (%)
(95% CI)
High blood pressure 817 56 (6.8) 379 29 (7.7) 1.16 (0.72 - 1.86)
Asthma 817 88 (10.8) 379 54 (14.3) 1.41 (0.98 — 2.04)
Musculoskeletal disorders 797 164 (20.6) 365 111 (30.4) 1.74 (1.31 - 2.32)
Multisymptom illness 822 122 (14.8) 379 184 (48.4) 5.47 (4.11 -7.29)
Chronic fatigue 820 33 (4.0) 380 59 (5.6) 4.34 (2.76 — 6.84)
Alcohol use disorder 822 19 (2.3) 380 35(9.2) 4.28 (2.40 —7.68)
Any anxiety disorder 822 58 (7.1) 380 98 (25.8) 4.56 (3.19 — 6.53)
6.97 (3.81 —
PTSD 822 15 (1.8) 380 45 (11.8)
12.73)

Any psychological disorder 822 97 (11.8) 380 157 (41.3) 5.33 (3.94-7.19)
Any physical or

) ) 822 355 (43.2) 380 263 (69.2) 2.98 (2.29 — 3.86)
psychological disorder

*For example, of the 817 veterans whose total GHQ-12 score was less than the screening cut-off of 3, 56 (6.8%)
veterans had doctor-diagnosed high blood pressure. Of the 379 veterans scoring present on the GHQ-12
depression cut-off (total GHQ-12 score of 3 or greater), 29 (7.7%) veterans had doctor-diagnosed high blood
pressure

TORS, obtained using logistic regression, are adjusted for the possible confounders described in the text

6.6 Comorbid CART brief depression screen and medical /
psychological conditions and health-related quality of
life

A comparison of the presence and absence of comorbidity of depression screen and physical /

psychological conditions on health-related quality of life is shown in Table 7. The results of the

median regression indicated that those veterans with both the CART brief depression screen
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present, and any comorbid physical or psychological condition present, had the lowest median
SF-12 MCS and PCS scores, reflecting lower SF-12 mental and physical health-related quality
of life.

The difference in both SF-12 MCS and PCS scores between the presence and absence of a
comorbid physical or psychological condition was greater for the CART brief depression
screen present, than it was for the depression screen absent. In other words, mental (SF-12
MCS) and physical (SF-12 PCS) health-related quality of life were at their lowest levels if the
brief depression screen and at least one comorbid physical or psychological condition were
both present. Such a result suggests the presence of a statistical interaction between the brief
depression screen and physical / psychological comorbidity in regard to health-related quality
of life, which was in fact statistically significant (p < 0.05) for both SF-12 MCS and PCS

Sscores.

Table 7 Comparison of comorbidity of CART brief depression screen and
presence/absence of physical and psychological conditions on SF-12 mental and
physical health summary scales

CART brief depression screen
Present Absent
Any other Median adjusted Median adjusted Regression P value for test
physical or (IQRY Regression (IQR*) coefficient (95% Cl) T4 of interaction
psychological coefficient between CART
condition (95% Cly T4 brief depression
screen and any
other Physical
or Psychological
Condition
Absent 42.05 -5.60 (-8.74 — - 55.04 -1.67 (-3.07 — _0_27)§ 0.021
SF-12 (16.22) 2.46) (7.11)
MCS Present 35.68 53.14
(14.93) (11.55)
Absent 54.71 -8.89 (-11.51 — - 54.21 -4.76 (-6.23 — _3_29)” 0.019
SF-12 (6.97) 6.27) (5.00)
PCs Present 46.50 49.60
(16.60) (14.00)

*Inter-quartile range (difference between 75" and 25" percentiles)
Median regression, confidence intervals obtained using 10,000 bootstrap replications

iMedian regression coefficients are adjusted for the possible confounders described in the text

§Test of statistical interaction between CART GHQ-12 screen and presence of any other physical or psychological condition on
median SF-12 MCS values, p = 0.021

IITest of statistical interaction between CART GHQ-12 screen and presence of any other physical or psychological condition on
median SF-12 PCS values, p = 0.019
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Similar results were obtained in regard to the combination of twelve item depression cut-off
and any other physical or psychological comorbidity, except that the statistical interaction
between depression cut-off and comorbidity for physical health-related quality of life was more
pronounced (p < .001), as shown in Table 8.

Table 8 Comparison of comorbidity of twelve item cut-off and presence/absence of physical
and psychological conditions on SF-12 mental and physical health summary scales

GHQ-12 total score
Score =>3 Score <3 P value for test
of interaction
between GHQ-
Any other e fsed R _ adjusted Regression 12 Depression
i edian adjusted Regression
Physical or ) 9 . Median (1OR) coefficient (95% Cl) Screen and Any
Psychological (IQR*) coefficient (95% CI) 1 Other Physical
Condition or
Psychological
Condition
Absent 42.05 (16.22) -4.38 (-9.22 - -3.51) 55.04 (7.11) -2.24 (-3.48 - —0.999)§ 0.049
SF12-
MCS Present 35.68 (14.93) 53.14 (11.56)
Absent 54.71 (6.97) -10.30 (-13.02 - -7.60) 54.21 (5.00) -4.21 (-5.38 - -3.04)II <0.001
SF-12
PCS Present 46.50 (16.60) 49.60 (14.00)

*Inter-quartile range (difference between 75" and 25" percentiles)
Median regression, confidence intervals obtained using 10,000 bootstrap replications
iMedian regression coefficients are adjusted for the possible confounders described in the text

§Test of statistical interaction between cut-off and presence of any other physical or psychological condition on median SF-12 MCS
values, p = 0.049

ITest of statistical interaction between cut-off and presence of any other physical or psychological condition on median SF-12 PCS
values, p < 0.001
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7 Discussion

7.1 Key depressive symptoms

A brief screening instrument for depression was identified using the CART tree-building
technique, which performed similarly to longer screening instruments in terms of correctly
classifying those veterans with a CIDI DSM-IV diagnosis of major depression. The brief
instrument consisted of three items, “been feeling unhappy and depressed” by itself and the

combination of “lost much sleep over worry” and “felt constantly under strain”.

In regard to the above symptoms, depressed mood, and sleeping either less or more than
usual, are part of DSM-IV (and DSM-5 (31)) criteria for major depression. Along with
anhedonia or loss of interest or pleasure, depressed mood is a core DSM-IV symptom. At
least one of these two ‘gatekeeper’ symptoms needs to be present for a DSM-IV diagnosis of

major depression to take place.

Feeling constant strain is not part of the DSM-IV criteria for major depression, however
symptoms such as feelings of pessimism that are not part of the formal DSM-IV criteria for
major depression can nevertheless be highly associated with a DSM-IV diagnosis of major

depression (18).

Although depressed mood is a core DSM symptom, the individual logistic regression analyses
suggested that depressed mood was not the GHQ-12 item most highly associated with twelve-
month CIDI DSM-1V major depression. The highest individual associations were actually
observed for “been thinking of yourself as a worthless person®, and “(not) capable of making
decisions”. Both these GHQ-12 items exhibited low prevalences (n= 88, 7.3% and n = 115,
9.6% respectively), reflected in the broad confidence intervals, which is suggestive of why they

were not selected by the CART procedure.

In regards to the general population, sleep disturbance has been shown to be a strong marker
of major depression, even amongst those with medical comorbidity (58), although it should be
noted that the actual GHQ-12 item specifies lack of sleep due to worry, rather than due to a
nonspecific cause. Sleep disturbance, including insomnia and nightmares, is a major problem
in veteran populations (59). Sleep disturbance in veterans has recently been found to be
symptomatic of major depression (59), in addition to being associated with decreased overall
functioning (60).
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Strain can be defined as “those enduring problems that have the potential for arousing threats”
(p-3) (61). Job strain, often characterised as a sense of high demands but low feelings of
control, is associated with PTSD in veterans (62), although more research is needed to obtain
more details about what ‘feelings of strain” are actually associated with.

7.2 Screening and diagnostic performance of brief

depression screen

Previous results regarding the performance of brief screening tests have been mixed. Many
studies have found brief instruments to perform similarly to the longer instruments from which
they were derived (23, 25, 63), although other studies have found brief instruments to exhibit
poorer performance (46, 64). With regards to studies specifically based upon the GHQ, albeit
the twenty-eight item version (24), four item instruments, obtained using decision rule methods

(22, 65), performed as well as did cut-offs based upon the longer instruments.

Although further testing on veteran and military populations is necessary to ascertain
generality, our screening instrument exhibited similar screening and diagnostic performance to
instruments based upon logistic regression models and cut-off scores involving all twelve
GHQ-12 items.

7.3 Brief depression screen and physical and psychological

conditions

Scoring present on the brief depression screen was associated with several physical and
psychological conditions, consisting of asthma, musculoskeletal disorders, multisymptom
illness, chronic fatigue, alcohol use disorder, any anxiety disorder, PTSD, any psychological
disorder, and any physical or psychological disorder. There was no statistically significant
association between presence of the brief depression screen and the presence of high blood
pressure. Similar findings were observed in the case of the GHQ-12 cut-off, although in

addition to high blood pressure there was no statistically significant association with asthma.

Although our finding regarding a lack of association between possible depression caseness

and high blood pressure is contrary to that of general population studies (66), our other
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findings regarding physical and psychological disorders are in agreement with such studies
(67).

In our previously published papers we have established associations between multisymptom
illness (10), musculoskeletal disorders (40), anxiety disorders and alcohol disorders (11), with
DSM-IV major depression. The present results extend these associations to a brief self-report
measure of depression.

The presence of psychiatric disorders such as depression can interfere with the recognition
and treatment of physical disorders, and vice versa (68). The management of comorbid
physical and psychological conditions has recently been identified as an especially
challenging area for both patients and health professionals, partly due to the perceived stigma
of the latter conditions (69).

7.4 Comorbid brief depression screen and physical /
psychological conditions and health-related quality of

life

Veterans scoring present on the brief depression screen, and with at least one comorbid
physical or psychological condition, exhibited lower mental and physical health and well-being
than those with either the brief depression screen, or a comorbid condition, by itself. Similar

results were obtained for the GHQ-12 cut-off.

The relationship between physical and psychological disorders appears to operate in both
directions (69). Physical illness such as musculoskeletal disorders and asthma may impact on
the ability to perform everyday work, social and home activities for example, increasing the

likelihood of depression (69).

7.5 Implications for identification of depression in veterans

As discussed earlier, depression is very difficult to recognise within general medical or
community settings. Lack of identification may be due to a variety of reasons, such as

masking of the symptoms of depression, particularly physical or somatic ones such as
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sleeping and eating disturbances, by other disorders, and time constraints within a GP or

medical practitioner visit (70).

The brief depression screen consists of only three items, while the sequential nature of
decision trees (23) means that if depressed mood is present, no further questions need be
asked. If depressed mood is absent, however, information on the presence or absence of the
other two symptoms would be required. One of the latter two symptoms is a physical one, lack
of sleep, but it is specified as lack of sleep due to worry, and must occur in combination with

feeling constantly under strain.

It is thought that the above three symptoms could be recognised by family members and
medical practitioners, as well as veterans themselves. To facilitate such recognition, a simple
three item rule such as the CART brief depression screen could be simply printed on a wallet-

sized card.

A brief depression screen could also be readily implemented on a website (71). Such a screen
could be augmented by online information about depression, or online exercises intended to
teach the basic principles of cognitive behaviour therapy or other best practice treatments for
depression, similar to the Australian National University MoodGYM self-help online program

(72) (www.moodgym.anu.edu.au).

No matter how brief a screening instrument is, depression and other psychological disorders
still carry stigma, particularly in the serving military (73). It is hoped that education programs
may counter such stigma, although in the interim the specific choice of wording of brief
guestionnaires may be important. It has been observed for example, that “down-hearted and
blue” was found to exhibit better screening properties amongst hospital inpatients than
“depressed”, possibly due to the negative connotations of the latter (74). Future research may
also need to look at the exact wording of the “Have you recently been feeling unhappy and

depressed” item of the brief depression screen.

It must also be emphasised that brief depression screens are intended for screening for, or
detecting, possible cases of depression, which then need to be followed up by appropriate

health professionals, a screening test obviously not being an actual diagnostic instrument.

Given the association between depression and physical and psychological disorders, and the

adverse effects of comorbid physical and psychological illness on health-related quality of life,
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online information, as well as more formal treatment programs, could form part of a wellness
approach to physical and mental health. Comorbid physical and psychological illnesses would
ideally be treated concurrently rather than sequentially (75). For example, a combined
antidepressant therapy and pain self-management program has been found to be effective in

primary care patients with comorbid depression and musculoskeletal pain (76).

Although not intended as a comprehensive comparison of screening techniques, our results
suggest that when constructing brief screening tests, both CART decision tree and SPAN
decision rule approaches should be examined, and compared with the longer established (65),
but not necessarily more effective, cut-off approach.

7.6 Implications for further research

It is important that the performance of the three item brief depression screen be tested on
other populations of veterans to ascertain its generality. A useful initial analysis would be to
examine the performance of the brief depression screen on the Australian Gulf War Veterans’
Health Study Follow-Up dataset. This would allow the relationship between baseline GHQ-12
items and CIDI DSM-IV major depression diagnosed at follow-up, ten years later, to be

ascertained.

Subsequent analysis of the follow-up dataset would also enable us to determine how well the
three items selected for the baseline dataset perform when applied to the follow-up dataset.
The performance of the brief depression screen with one based upon identifying the key items
of the PHQ-9, the nine item depression scale of the Patient Health Questionnaire (77), could

also be examined.

The PHQ-9 consists of the nine DSM-1V symptoms of major depression, outlined in Appendix
2, but provides a dimensional rather than categorical (yes / no) measure of depression. Each
PHQ-9 symptom is coded on a four point scale (e.g., ‘not at all’, ‘several days’, ‘more than
half the days’ and ‘nearly every day’, in regards to how often they were bothered by a
symptom such as depressed mood in the past two weeks).

It should be noted, however, that the PHQ-9 was not administered during Gulf War Veterans’

baseline study, only during the follow-up study.
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Finally, it would also be of interest in future research to compare the performance of the three
item brief depression screen with one based upon the Kessler Psychological Distress Scale
(K10) (78). The latter is being increasingly employed in population studies, such as the
Australian National Survey of Mental Health and Well-being (79), as well as for Internet-based
screening for depression (71). There is a dearth of studies on brief versions of the K10, apart
from the six item version (K6) (78).The K10 and K6, however, were not employed in the

baseline or follow-up components of the Australian Gulf War Veterans’ Health study.

7.7 Conclusion

Depression is a major and debilitating disorder that commonly occurs yet can be difficult to
identify, particularly in general settings such as GP clinics. A three item brief depression
screen, consisting of GHQ-12 items concerned with depressed mood, lack of sleep due to
worry, and feelings of being under strain, performed similarly to a cut-off approach based upon
the total GHQ-12 score in terms of association with DSM-IV major depression. The brief
screen also performed comparably to the twelve item cut-off in terms of its association with

physical and psychological comorbidity and health-related quality of life.

The brief depression screen needs to be further tested on other veteran and military
populations but could readily be used by veterans, their families and medical practitioners in

order to help identify the early stages of depression.
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8 Appendices

8.1 Appendix 1: 12 item General Health Questionnaire (GHQ-

12)

We would like to know how you have been feeling over the past few weeks.

Please tick the box that most closely describes your experience for each question

1. Have you recently been able to concentrate on whatever you're doing?
Better than usual [ same as usual [0 Lessthan usual

2. Have you recently lost much sleep over worry?

Rather more than
Not at all O Nomorethanusual [J

usual
3. Have you recently felt that you are playing a useful part in things?

Less useful than
More so than usual [ same as usual |

usual

4.  Have you recently felt capable of making decisions about things?
More so than usual [0 same as usual [0 Less sothan usual

5. Have you recently felt constantly under strain?

Rather more than
Not at all [0 No more than usual O

usual
6. Have you recently felt you couldn’t overcome your difficulties?

Rather more than
Not at all O Nomorethanusual [ |

usual

7. Have you recently been able to enjoy your normal day-to-day activities?
More so than usual [0 same as usual [0 Less sothan usual
8. Have you recently been able to face up to your problems?

More so than usual [0 same as usual [0 Less able than usual

9. Have you recently been feeling unhappy and depressed?

Rather more than
Not at all O Nomorethanusual [

usual
10. Have you recently been losing confidence in yourself?

Rather more than
Not at all [0 No more than usual O

usual
11. Have you recently been thinking of yourself as a worthless person?

Rather more than
Not at all O Nomorethanusual [ |

usual

12. Have you recently been feeling reasonably happy, all things considered?

More so than usual [ Same as usual [0 Less able than usual
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Much less than usual

Much more than usual

Much less useful

Much less capable

Much more than usual

Much more than usual

Much less than usual

Much less able

Much more than usual

Much more than usual

Much more than usual

Much less able
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8.2 Appendix 2: DSM-IV (Diagnostic and Statistical Manual,

version 4) criteria for major depression

Five or more of the following symptoms must have been present during the same 2 week
period. At least one of the symptoms must be depressed mood or loss of interest or pleasure,

must be present.

(1) Depressed mood most of the day, nearly every day

(2) Markedly diminished interest or pleasure in all, or almost all, activities most of the day,
nearly every day

(3) Significant weight loss when not dieting or weight gain (change of more than 5% of
body weight in a month), or decrease or increase in appetite nearly every day

(4) Insomnia or hypersomnia [sleeping too much] nearly every day

(5) Psychomotor agitation or retardation [slowing] nearly every day

(6) Fatigue or loss of energy nearly every day

(7) Feelings of worthlessness or excessive or inappropriate guilt nearly every day

(8) Diminished ability to think or concentrate, or indecisiveness, nearly every day

(9) Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without

a specific plan, or a suicide attempt or a specific plan for committing suicide
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8.3 Appendix 3: 12 item Short-Form Health Survey (SF-12)

1 In general, would you say your health is:

U Eexcellent H Very good CGood Ul Fair Upoor

The following items are about activities you might do during a typical day. Does your health
now limit you in these activities? If so, how much?

No,
Yes, - Not
Limited a ;?_?&Ilélmlted Limite
Lot d at
All
2 Moderate activities , such as moving a table, pushing a
' vacuum cleaner, bowling, or playing golf | O ]

3. Climbing several flights of stairs O O ]
During the past 4 weeks , have you had any of the following problems with your work or other
regular daily activities as a result of your physical health?

4, Accomplished less than you would like CIves CIno

5. Were limited in the kind of work or other activities CIves CIno
During the past 4 weeks , have you had any of the following problems with your work or other
regular daily activities as a result of any emotional problems __ (such as feeling depressed or
anxious)?

Accomplished less than you would like Clves CIno

7. Didn’t do work or other activities as carefully as usual CIves CIno

8. During the past 4 weeks , how much did pain interfere with your normal work (including both work

outside the home and housework)?

ClNot at all LA little bit Ol Moderately Ol Quite a bit ] Extremely
These questions are about how you feel and how things have been with you during the past4
weeks . For each question, please give the one answer that comes closest to the way you have

been feeling.

How much of the time during the  past 4 weeks.

All of the Most of A Good Some of A Little of None of
Time the Time  Bitofthe the Time the Time the Time
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Time

9.

Have you felt calm and

peaceful? ] | | ] ] O
10.

Did you have a lot of energy? ] | | ] ] |
11.

Have you felt downhearted and

blue? ] | | H O O

12. During the past 4 weeks , how much of the time has your _physical health or emotional problems
interfered with your social activities (like visiting with friends, relatives, etc.)?

D All of the Time D Most of the Time D Some of the Time D A little of the Time DNone of the Time
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