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Abstract
It is often important to minimise the time participants in social science studies spend on
completing questionnaire-based measures, reducing response burden, and increasing data
quality. Here, we investigated the performance of the short versions of some widely used
depression, anxiety, and psychological distress scales and compared them to the performance
of longer versions of these scales (PHQ-2 vs PHQ-9, GAD-2 vs GAD-7, Malaise-3 vs
Malaise-9, K6 vs K10). Across a sample of UK adults (N = 987, ages 18-86), we tested the
existing factor structure and accuracy of the scales through corfirn.xtory factor analyses and
exploration of the total information functions, observing as.ey.'ate model fit indices across the
measures. Measurement invariance was tested across birt, sex and age groups to explore
whether any differences in measurement properties 0~ mJoasurement bias may exist, finding
support for the invariance of most measures. /e *or.ducted bivariate correlations across the
measures as a way of obtaining evidence »f *ae equivalence in the rank-ordering of short vs
long scales. The results followed a simi:2r pattern across the young adult subsample (N =
375, ages 18-39) as in the overall ~am 1. Overall, these results indicate that the short forms
of the tested scales may perfor. siniilarly to the full versions. Where brevity is important,
researchers may opt to use tno <horter versions of the scales based on these data.
Keywords: measuremer.* uepression, psychological distress, anxiety, questionnaire

optimisation



The Performance of Long vs. Short Questionnaire-Based Measures of Depression,
Anxiety, and Psychological Distress Among UK Adults: A Comparison of the Patient
Health Questionnaires, Generalized Anxiety Disorder Scales, Malaise Inventory, and

Kessler Scales

Questionnaire-based measures are among the most frequently used methods for data
collection in the psychological and social sciences (Fernandez-Ballesteros, 2004; Stone et al.,
2000). This is not only because of the ease with which such me> .ures can be administered
(i.e., using only a paper and pen or a computer-based survey i1stei.d of more complex
instruments required for other types of measures, includiag “!iavioural, physiological, or
reaction time-based measures), but also because of t: > as: umption that it is the individual
who can most accurately respond to questions aho i their thoughts and feelings. Yet
questionnaire-based measures also come v.:h nitations. For example, certain scales may
become outdated as time passes (e.g.. Torsv.!” et al., 2021), while scales that work reliably in
one cultural context may not do so i'1 # Ji*rerent cultural context (Beaton et al., 2000; Paulhus
& Vazire, 2007). Moreover, peo,'e mdy not have access to all of the thoughts and feelings
that drive their behaviour (Schcnler & Schreiber, 2004). The time which participants spend
completing social scienc 2 res2arch is invaluable, yet the available time in each data collection
session and thus the amn: nt of data that can be collected are both restricted.

For the above reasons, it is important to understand which, among the numerous
validated and widely used measures, are most optimal for inclusion in a given research
project. It is further often vital and desirable to keep such measures as short as possible since
shorter measures reduce response burden and as a result increase data quality (Rolstad et al.,
2011). Ensuring that assessments are as short as possible whilst remaining as valid and
reliable is possible is likewise increasingly important in clinical settings where outpatient

encounters may be brief and competing demands are continuously present (Levell, 2022).



How short can measures be while still capturing the variance in a construct of interest? Here,
we focus on psychometric measures developed for capturing psychological distress,
depression, and anxiety. We explore and compare the properties of short and long versions of
such measures among a non-clinical sample of UK adults. To do so, we investigate the fit of
the previously established factor structure as well as the measurement invariance of seven
scales. Relying on item response theory, we further introduce a shorter version of the Malaise
Inventory, as the shortest currently available measure includes 9 items (Ploubidis et al.,
2019). We devote additional attention to the younger adult subz~my.'e (ages 18-39). This age
group is of special interest as these analyses are also being usc1 to inform the upcoming
sweep (age 22) of the Millennium Cohort Study (MCS) & observational cohort study which
has been following the lives of nearly 19,000 individ .iaic horn in the UK at the turn of the
century (Connelly & Platt, 2014; Joshi & Fitzsin. 7, 2016).
Selecting Self-Report Measures: The Unir,ue Case of Cohort Studies

Longitudinal birth cohort studie. follow a cohort of individuals sharing a similar birth
date. They help researchers unders*an' *iow, why and when inequalities evolve over time,
and how social, economic and . avironmental factors influence various life outcomes (e.g.,
mental health, Hunt & White, 1998; Samet & Muiioz, 1998). The UK is home to a unique set
of birth cohort studies, 'l sull running to this day, and including generations from 1946,
1958, 1970 and 2000/01. A key challenge of longitudinal studies is keeping participants
engaged and minimising attrition. Another important challenge is including the best measures
to ensure scientific rigour and relevance over time alongside minimising respondent burden.

Some measures may have as little as only two items, such as the two item versions of
the Patient Health Questionnaire (PHQ-2, Kroenke et al., 2001, 2003; Kroenke & Spitzer,
2002) or that of the Generalized Anxiety Disorder Questionnaire (GAD-2, Kroenke et al.,

2007; Spitzer et al., 2006), explored here, while single-item measures also exist in the



literature (Elo et al., 2003; Gardner et al., 1998; Postmes et al., 2013; Wanous & Reichers,
1996). In preparation for the upcoming MCS data sweep (2023), we test among a sample of
UK adults complete and shortened versions of existing measures of psychological distress,
depression, and anxiety to inform the selection of scales to be included in the data sweep. We
aim to establish the performance of the short scales in comparison to the longer versions of
the scales. Therefore, we anticipate that the results of the present analyses will indicate
whether the short versions are valid and reliable, and whether their properties and
performance are similar enough to the long scales for inclusior ‘n w~is assessment.
Furthermore, as cohort studies aim to facilitate cross-coho’ ¢ .. mparisons, we explore the
properties of the scales among not only among young =1u.*s in the UK, but also among UK
adults of all ages.
Overview of the Study

In the present study, we explorec the properties of the complete and short versions of
various mental health measures using a.> online survey: the K10 and K6 measures (Kessler et
al., 2002), the 9-item (PHQ-9, Krr~nk~ 2t al., 2001; Kroenke & Spitzer, 2002) and 2-item
(PHQ-2, Kroenke et al., 2003) ‘ersiuns of the Patient Health Questionnaire (PHQ), and the 7-
item (GAD-7, Spitzer et al 277g) and 2-item (GAD-2, Kroenke et al., 2007) versions of the
Generalized Anxiety Dioaruer scale (GAD). Doing so, our aim was to clarify whether the
short versions are comparable in a sample of UK adults to their full version. We further
examined these characteristics among only the young adult subsample (18-39 years) in
preparation for the next MCS data sweep (Connelly & Platt, 2014; Joshi & Fitzsimons,
2016). To gather data of the highest possible quality, keeping in mind the limited available
time for the completion of survey-type measures, we aim to inform the selection of self-
report questionnaires for use in the upcoming data sweep (age 22, 2023) with the results

presented here. We additionally aim to inform researchers facing similar challenges who may



be looking at specific age groups in their work. The study was preregistered
(https://osf.io/bk9xs)". Ethical approval was obtained from the Ethics Committee of
University College London. All data and syntax files are available via OSF
(https://osf.io/vg4a9l).
Method

Participants

A sample of 1,068 UK adults started the survey. The sample was recruited to closely
mimic one that is representative of the population. We remove~ the data of 8 participants
who gave consent to partaking but did not consent to the s’orae of their data, as well as 40
participants who only filled in the consent form and nethi, .2 else. We excluded a further 33
participants from data analysis due to incorrect responise. to (one or both) attention check
questions (e.g., Please select agree). The final sa..'n'e consisted of 987 participants (463
males, 505 females, 2 participants indice 2d “nat they did not wish to share their birth sex),
ages 18-86, M = 45.21, SD = 15.61. Se\~nteen participants only partially completed the
survey, and their demographic det~ils ‘+zre thus missing. Participants were recruited via
Prolific Academic (https://ww. * brosific.co/), an online platform where participants may
voluntarily register and comy'=*2 surveys and studies in return for monetary rewards. Prolific
Academic allows reseai chers to set specific demographic parameters during the recruitment
process, which allowed us to recruit a sample which closely resembled the UK population
with regards to sex, age and ethnicity. Participants were reimbursed £7.50 for their time.
Across some of the analyses we were interested primarily in the responses of young adults,
and hence completed them by including only the 375 participants who were aged 18-39 (M =
28.56, SD = 6.39, 184 males, 191 females).

Procedure

! Note that the preregistration did not include the plan to test measurement invariance.



Data was collected as part of a larger project. We created an online survey using
Qualtrics software. Participants were first presented with an informed consent form and
information sheet detailing their tasks throughout the study. They next completed several
psychometric questionnaires. Among the measures, we implemented two attention check
questions (e.g., Please select agree) to filter out participants who were not reading the items
of the questionnaires with care. All scales were presented in a randomized order across
participants. Finally, participants responded to demographic questions (birth sex, gender
identity, age, ethnicity), were debriefed and thanked for their time,

Measures

Psychological distress was assessed using the 10-,>m K10 and the 6-item K6 scale
(Kessler et al., 2002), along the 9-item version of the M. 'aise Inventory (Ploubidis et al.,
2019; Rutter et al., 1970). The K10 and, embe ia A »vithin it, the K6 (Kessler et al., 2002)
were completed by 971 participants. Par.cipants responded to the items (e.g., During the last
30 days, about how often did you feel 1.oneless?) on a 5-point Likert scale (1 = none of the
time, 5 = all of the time). Particip~~ts +:sponses were summed, with higher scores indicating
greater psychological distress.

The 9-item versior oy *h2 Malaise Inventory (Ploubidis et al., 2019; Rutter et al.,
1970) was completeu b, 9/4 participants. Participants completed the items of the
questionnaire (e.g., Do you often feel miserable or depressed?) using binary yes/no
responses. We scored ‘yes’ responses as 1 and ‘no’ responses as 0, and summed participants’
overall answers, with higher scores indicating greater psychological distress.

Depression was assessed using the PHQ-9 (Kroenke et al., 2001; Kroenke & Spitzer,
2002) and, embedded within it, the PHQ-2 (Kroenke et al., 2003). These measures were
completed by 976 participants. Participants responded to the items (e.g., ‘Over the last 2

weeks, how often have you been bothered by any of the following problems? — Little interest



or pleasure in doing things’) on a 4-point Likert scale (0 = not at all, 3 = nearly every day).
Participants’ responses were summed, with higher scores indicating increased experiences of
depressive symptomatology.

Anxiety was assessed using the GAD-7 (Spitzer et al., 2006) and, embedded within it,
the GAD-2 (Kroenke et al., 2007). These measures were completed by 974 participants.
Participants responded to the items (e.g., ‘Over the last 2 weeks, how often have you been
bothered by the following problems? — Feeling nervous, anxious, or on edge’) on a 4-point
Likert scale (0 = not at all, 3 = nearly every day). Participants’ z>sponses were summed, with
higher scores indicating increased experiences of anxiety.

Data Analyses

Measurement properties were investigated with o latent variable modelling approach
using MPIlus version 8.7 (Muthén & Muthén, 79°2-2017). We conducted confirmatory factor
analyses with a robust mean and varianc. ad,usted weighted least squares (WLSMV)
estimator to explore the latent structure ~f each self-report measure. We employed either a
model for binary or for ordered ce*~qc+ical data depending on response options used for each
scale (i.e., Yes/No binary resp.1ses vs. Likert-scales). As the scales included in the present
manuscript all have well-esta>!?shed factor structures, we relied on confirmatory factor
analyses. We used the 1o2t inean square error of approximation (RMSEA, Steiger, 1990), the
comparative fit index (CFI, Bentler, 1990), and the Tucker-Lewis Index (TLI, Tucker &
Lewis, 1973) to determine model fit. We interpreted RMSEA values up to .05 as indicating
good fit, and values up to .08 as indicating adequate fit (Hu & Bentler, 1998). In the cases of
CFl and TLI, we interpreted values greater than .90 as indicating adequate, and those greater
than .95 as indicating good model fit (Barrett, 2007).

Drawing on item response theory, we additionally evaluated the precision of

measurement of the self-report questionnaires by plotting the test information functions (TIF)



using MPlus version 8.7 (Muthén & Muthén, 1998-2017). TIF plots depict the Fischer
information (a measure of the precision or reliability of the measure due to its inverse
relationship with the standard error of measurement) at different levels of the underlying
latent variable (Betz & Turner, 2011). All analyses exploring the properties of the self-report
questionnaires were conducted on the complete sample as well as on the young adult
subsample. The young adult sample was of special interest to our research group whilst
preparing for the upcoming MCS data sweep, whereas the data of the complete sample with
greater variance in age may be of interest to other researchers.

Item reduction. A 9-item Malaise Inventory is currend.V the shortest available version
of this measure. We aimed to optimise this scale by sh~rteing it. We first conducted a factor
analysis to examine the general properties of the scal~. Ix~xt, we selected the items with the
highest discrimination parameters to create the si.~r* scale. We aimed to keep the TIF as
similar as possible to that of the original “ca'z and to ensure that internal consistency also
remained optimal. We considered the 1.om thresholds when making decisions about the items
to retain. Where item thresholds w~re *~.ry high, thus resulting in low item endorsement and,
subsequently, low variability ii. a general (not clinical) population like that of MCS, lower
loadings but thresholds clnse. tr, the centre of the distribution of latent factor scores were
preferred.

Measurement invariance was tested to explore whether the measurement properties
of the questionnaires were equivalent across birth sex and age groups (Armstrong, 1998;
Little, 2013; van de Schoot et al., 2013, 2015). This type of strategy could not be
implemented in scales with three or less items, since in those cases the configural model is
just-identified at best, leading to non-meaningful goodness-of-fit indices that cannot be
compared to those from models with invariance constraints. As a result, it was not possible to

test measurement invariance in most of the shorter versions of the scales. The analyses were



performed in the cases of the K10, K6, PHQ-9, GAD-9, and 9-item Malaise scales to detect
potential differences in the measurement properties of the larger scales that may impact the
shorter versions.

We conducted the analyses across four groups (birth sex * age): younger males, older
males, younger females, and older females. As in the previous factor analyses, we used a
WLSMV estimator and tested two levels of invariance: configural (where no measurement
parameters were constrained to be equal across groups) and scalar invariance (where both the
loadings and thresholds of the items were constrained to be eo':~! across groups). We
compared the goodness-of-fit indices of the two models. T:ie chi-square difference test is
very sensitive to sample size, which in this case is lare= ei.nugh to influence the results of the
test. Models where the loss of fit was less than 0.01 for C&1 and 0.015 for RMSEA met the
criteria for invariance (Chen, 2007; Cheung & k.<vold, 2002). These analyses were
conducted using MPlus version 8.7 (Mu én & Muthén, 1998-2017).

Scale properties were explorea Vv looking at the descriptive statistics of each scale.
We additionally conducted indepe~de.~t samples t-tests on the sum scores of all scales to test
whether any differences existec between birth sexes or age groups (i.e., 18—-39-year-olds
compared to 40+ year-old<), o7 2 x 2 ANOVAS to test for interactions. The two participants
who did not disclose the'r uirth sex were excluded from the analyses where splitting across
sexes was meaningful. These analyses were conducted using SPSS 27.0. Internal consistency
of the scales was assessed with McDonald’s (1999) w; coefficient, estimated with the Omega
macro for SPSS (Hayes & Coutts, 2020). McDonald’s @ is the “proportion of test variance
due to all common factors” (p. 152), and is equivalent to Cronbach’s o when a scale is
unidimensional (Revelle & Zinbarg, 2009). McDonald’s «; indicates the internal consistency
of the scales, where coefficients .70 or greater are considered adequate, with values closer to

one indicating higher levels of internal consistency (Cicchetti, 1990, 1994).



Correlations. We computed the correlation matrix of longer and shorter versions of
the psychological distress, depression, and anxiety scales. This allowed us to explore the
equivalence in the rank ordering across the measures, convergent validity, and discriminant
validity.

Results
Measurement Properties

We checked the fit of the established factor structures of each scale. The fit statistics
of all administered scales (Table SM1), the item loadings (Fig':v= $*1), and the TIFs of the
configural models (Figure SM2) are presented in the Supp’en.>ntary Materials. Only the
Malaise Inventory showed adequate fit based on the RMS:A. However, the CFI and TLI
showed a good model fit across all measures.

Shortening the Malaise Inventory

We aimed to optimise the 9-item “13'aise Inventory by selecting only the 3 items with
the highest loadings on the underlying i>tent variable. The three items matched across the full
sample and the young adult subsa~nl. /~igure SM1, Appendix A). The analyses revealed
that among young females, the -espunses were always the same to items 4 and 6, suggesting
that including both items Ane: rot contribute to the variance in this age group. A similar
finding was observed a..*any the responses of older females to items 3, 5, and 7, and among
those of older males to items 3 and 5. The final 3 items (‘Do you often get worried about
things?’, ‘Are you easily upset or irritated?”’, ‘Does every little thing get on your nerves and
wear you out?’) do not contain any of those that could introduce redundant information in
either age group.

Measurement Invariance
We first explored the results of the K10. No women over 40 responded with “all of the

time’ to the question ‘During the last 30 days, about how often did you feel so nervous that



nothing could calm you down?’ (item 3), while only 3 men over 40 did, and no women over
40 responded with ‘all of the time’ to the question ‘During the last 30 days, about how often
did you feel so restless you could not sit still?’ (item 6), while only 2 men over 40 did. This
could be dealt with by grouping the two most extreme categories together and thus creating
an overall cluster with existing responses. However, to form meaningful comparisons, we
would in this case have to cluster the responses of the young age group together as well. As
the younger age group provided responses across all scales in all categories, this would lead
to the loss of information. For the sake of retaining such inform~tiv2, we did not compare the
sample across ages, and instead we only explored sex diffe rer,~es within the young adult
sample.

Across all remaining measures, we tested me~su >ment invariance across birth sexes
and age groups (i.e., total 4 groups: males age: 1{-?3, females ages 18-39, males ages 40+,
females ages 40+). For the sake of consi.ten.y, we also conducted all analyses only among
the young adult group, comparing the r.~oonses of males and females. The results of the
measurement invariance testing pr~ceXi.re are presented in Table 1. Although the changes in
RMSEA only indicated an ade.'1ate fit in the case of the Malaise Inventory, the changes in
CFl and TLI indicated a onou ¥ across models. These results are in line with the baseline

RMSEA, which are nig.>2r wnan desirable (Table SM1).



Table 1. Measurement Invariance Testing

Configural Model Scalar Model Differences

x RMSEA CFI TLI SRMR RMSEA CFI TLI SRMR ¥ RMSEA  CFlI
K10Y 675.11° 0.22° 096 095 0.08  740.70° 0.18" 096 097 008 69.43°  0.04 <0.01
K6 1451577 0117 099 099 0.03 219117 0.07° 099 1.00 0173 109437 0.04 <0.01
K6Y 47.887°  0.09° 1.00 099 0.03 66.89°  0.06 1.07 150 0.03  26.09 0.03 <0.01
Malaise 216.86°  0.07 098 097 009  242.387 0.0F 797 097 010  3245" 0.01 -0.01
MalaiseY 7587  0.05 098 098 009  85.1° 1.05 098 098 009 984 <0.01 <0.01
PHQ-9 4047777 01177 098 097 0.05 4;521 7 0.087° 098 099 005 113327  0.03 <0.01
PHQ-9Y 159.807° 0.10°° 0.98 0.98 0.75 176.697° 0.087° 099 099 005  34.92 0.02 0.01
GAD-7 250.137° 0.1277 099 0.9 004 293527 0.08° 099 100 004 81.09°  0.04 <0.01
GAD-7Y 1314377 0147 0.9. C99 0.04 128797 0.107 099 099 0.04  20.76 0.04 <0.01

Note. PHQ = Patient health questionnaire. GAD = Generalized anxiety disorder scale. The letter Y denotes results reflecting only on the young
adult (ages 18-39) subsample. RMSEA = Root mean square error of approximation. CFl = Comparative fit index. TLI = Tucker-Lewis index.
SRMR = Standardized root mean squared residual. We interpreted RMSEA values up to .05 as indicating good fit, and values up to .08 as
indicating adequate fit. In the cases of CFl and TLI, we interpreted values greater than .90 as indicating adequate, and those greater than .95 as
indicating good model fit. Models where the loss of fit was less than 0.01 for CFI and 0.015 for RMSEA met the criteria for invariance. This
type of strategy could not be implemented in scales with three or less items, since in those cases the configural model is just-identified at best,



leading to non-meaningful goodness-of-fit indices that cannot be compared to those from models with invariance constraints. Measurement
invariance was not tested on the K10 scale in the full sample as adults aged 40+ did not endorse extreme categories of some items of this scale.
"p<.001. "p < .01. "p < .05. *p = .053.



Scale Properties

Descriptive statistics of the sum scores of all scales are presented in Table 2.
McDonald’s w; suggests that internal consistency remained comparable after shortening the
Malaise Inventory (Table 2). Independent samples t-tests revealed that females had worse
mental health sum scores than males in all measures in both the overall sample (Table 3A),
and in the young adult subsample (Table 3B). Younger adults’ (ages 18-39) sum scores were
also significantly worse on all measures compared to older adults (ages 40+, Table 3C). 2x2
ANOVA s further revealed a significant interaction across birtk ~ex nd age on the PHQ
scales, and the same pattern of results was present in the ¢ se >t the Malaise scales as well.
These interactions showed that the difference between mai~s and females was larger in the
younger age groups then in the older age groups. The me~sures of effect size are presented
along the results of the t-tests (Cohen’s d; Tab'e () .-nd ANOVAs (npz; Table 4), i.e.,
standardized measures of the magnitude f t'.e observed effects. A Cohen’s d value of
(absolute) .02 is interpreted as small, triot of (absolute) .05 is interpreted as medium, and that
of (absolute) .08 or greater is inter;re. > as large; whereas a npz of .01 is considered small,
that of .06 is interpreted as mec*um, and that of .14 or greater is interpreted as large, as
suggested by commonly v<eu 2uidelines (Cohen, 1988, 1992). The analyses including the 3-
item version of the Mai.‘se inventory yielded a similar pattern of results as those including
the 9-item Malaise Inventory (Tables 3, 4), suggesting that the shortening of the inventory
was successful.
Correlations

The sum scores of the depression, anxiety, and psychological distress measures were
strongly positively correlated with each other in the overall sample as well as the young adult

subsample (Table 5). The correlations were strongest across the long and short versions of



each measure (rs = .87-.99). These results support the convergent and divergent validity of

the scales.

Table 2. Descriptive Statistics of the Scales Included

Full Sample Young Adult Subsample (Ages 18-39)
M SD Range McDonald’s M SD  Range McDonald’s
i @t
K10 20.26 8.54 10-50 .94 2334 072 10-50 .94
K6 1224 544 6-30 .92 1410 591 6-30 .92
Malaise9 3.03 250 0-9 .83 272 250 09 81
Malaise3 1.40 1.13 0-3 12 70 111 0-3 .69
PHQ-9 7.01 6.07 0-26 .91 881 6.62 0-25 91
PHQ-2 1.62 1.67 0-6 - 207 181 0-6 -
GAD-7 5.42 524 0-21 .2% 7.00 566 0-21 .93
GAD-2 1.65 1.76 0-6 216 190 0-6 -

Note. PHQ = Patient health guetionnaire. GAD = Generalized anxiety disorder scale.
Malaise9 refers to the 9-item M. taise Inventory, whereas Malaise3 refers to the 3-item
version of the scale introiu. =a 1n this manuscript. McDonald’s w; indicates the internal
consistency of the sc.:~s, **ere coefficients .70 or greater are considered adequate, with
values closer to one indic. ting higher levels of internal consistency.



Table 3. Mean Comparisons on All Sum Scores Across (A) Sexes in the Overall Sample, (B) Sexes in the Young Adult Sample, and (C) Age

Groups
A. Mean Comparisons Across Sexes in the Overall Sample

Females: M (SD) Males: M (SD) t M difference (SE) 95% CI of difference p Cohen’s d
K10 21.00 (8.46) 19.40 (8.55) 291  -1.59 (0.55) [-2.67, -0.52] .004 -19
K6 12.63 (5.37) 11.78 (5.49) -2.42 -0.85 (0.35) [-1.53, -£.17] .02 -.16
Malaise9  3.53 (2.51) 2.47 (2.38) -6.76  -1.06 (0.16) [-1.37,9./6] < .001 -44
Malaise3  1.64 (1.11) 1.14 (1.10) -6.94 -0.49 (0.07) "-0.63, -0.36] <.001 -45
PHQ-9 7.77 (6.06) 6.13 (5.94) 425  -1.6410.39) [-2.40, -0.88] <.001 -.27
PHQ-2 1.73 (1.71) 1.48 (1.60) 231 -0 25 {1..1) [-0.46, -0.04] 02 -15
GAD-7"  6.17 (5.32) 4.55 (5.02) 487 -1.53(0.33) [-2.28, -0.97] <.001 -31
GAD-2"  1.94(1.82) 1.32 (1.64) 5.6u  -0.63(0.11) [-0.85, -0.41] < .001 -.36
B. . lean Comparisons Across Sexes in the Young Adult Subsample

Females: M (SD) Males: M (SD) t M difference (SE) 95% CI of difference p Cohen’s d
K10 24.63 (9.29) 21.99 (9.12) -2.78  -2.64(0.95) [-4.51, -0.77] 01 -.29
K6 14.83 (5.90) 13.35 (5.83) 245  -1.48 (0.61) [-2.68, -0.29] 02 -25
Malaised  4.41 (2.29) 2.95 (2.49) -5.92  -1.46 (0.25) [-1.95, -0.98] <.001 -.61



Malaise3” 2.06 (0.99) 1.32 (1.10) -6.92  -0.75(0.11) [-0.96, -0.54] <.001 -72
PHQ-9 10.12 (6.56) 7.44 (6.41) 400  -2.68(0.67) [-4.00, -1.36] <.001 -41
PHQ-2 2.34 (1.84) 1.79 (1.73) -2.96  -0.55(0.19) [-0.91, -0.18] .003 -31
GAD-7  8.17(5.64) 5.78 (5.44) 416 -2.38(0.57) [-3.51, -1.26] <.001 -43
GAD-2"  2.56 (1.94) 1.74 (1.77) -4.28  -0.82(0.19) [-1.20, -0.44] <.001 -44
C. Mean Comparisons Across Younger (Ages 18-39) and Ol jer AJuics (Ages 40+)
YA: M (SD) OA: M (SD) t M difference (SE) E% C. o. difference p Cohen’s d

K10™ 23.34 (9.29) 18.31 (7.40) 8.87  5.03(0.57) '13.92, 5.15] <.001 62
G 14.10 (5.61) 11.05 (4.77) 8.43  3.05(0.36) [2.34, 3.76] <.001 58
Malaise9  3.70 (2.50) 2.60 (2.41) 6.78  1.051..5) [0.78, 1.41] < .001 45
Malaise3  1.70 (1.11) 1.22 (1.11) 649  0.'80.07) [0.33, 0.62] <.001 43
PHQ-9"  8.81(6.62) 5.88 (5.40) 7.1¢ 2.93 (0.41) [2.13, 3.73] <.001 50
PHQ-2"  2.07 (1.81) 1.34 (1.51) 6.50  0.73(0.11) [0.51, 0.95] <.001 45
GAD-7"  7.00 (5.66) 4.40 (4.69) 741 259 (0.35) [1.91, 3.28] <.001 51
GAD-2"  2.16 (1.90) 1.33 (1.59) 7.05  0.83(0.12) [0.60, 1.06] <.001 48

Note. YA = Younger adults. OA = Older adults. CI = Confidence interval. PHQ = Patient health questionnaire. GAD = Generalized anxiety
disorder scale. Malaise9 refers to the 9-item Malaise Inventory, whereas Malaise3 refers to the 3-item version of the scale introduced in this
manuscript. The t-statistic is an index value that compares two means. The larger the absolute value of the t-statistic is, the more likely it is that
the two means are statistically different. The effect size Cohen’s d of (absolute) .02 is interpreted as small, that of (absolute) .05 is interpreted as
medium, and that of (absolute) .08 or greater is interpreted as large.
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" denotes analyses where Levene’s test for equality of variances was significant, so the presented results are adjusted for equal variances not
being assumed.



Table 4. Interactions Between Birth Sex and Age on All Assessed Measures

F df p npz
K10 2.08 1 15 .002
K6 1.89 1 A7 .002
Malaise9 3.84 1 LS .004
Malaise3 7.79 1 71 .01
PHQ-9 4.37 1 .04 .01
PHQ-2 4.77 1 .03 .01
GAD-7 3.06 L .08 .003
GAD-2 1.66 1 .20 .002

Note. PHQ = Patient health questionnaire. GAD = G*ne. alized anxiety disorder scale. Malaise9 refers to the 9-item Malaise Inventory, whereas
Malaise3 refers to the 3-item version of the scai * in.-oJuced in this manuscript. The effect size an of .01 is considered small, that of .06 is
interpreted as medium, and that of .14 c. grate 15 interpreted as large.



Table 5. Correlations Among the Sum Scores of the Scales in the Overall Sample and Young Adult Sample

1. K10 2. K6 3. Malaise9 4. Malaise3 5. PHQ-9 5. PHQ-9 7. GAD-7
1. K10 -
2. K6 9977/.997 -
3. Malaise9 .79 /.77 77174 -
4. Malaise3 .67 /637 65 /.61 .88 /.87 -
5. PHQ-9 8777/8 86 /.86 74717177 837 /60 -
6. PHQ-2 817717877 8171797 65 1.627 511527 887/1.887
7. GAD-7 837 /817 8171797 761747 67 165 77 1.5 67 .63 -
8. GAD-2 767717477 75T 13T 7t s 82771597 697 /.67 63 /.59 94771937

Note. " p < .001. PHQ = Patient health questior.naii >. SAD = Generalized anxiety disorder scale. Malaise9 refers to the 9-item Malaise
Inventory, whereas Malaise3 refers to t:i. 3 iteri version of the scale introduced in this manuscript.

Correlations among the full sample are pre. ented in bold.

Correlations among the young adult sample are presented in italics.



Discussion

In this manuscript, our aim was to test whether short versions of scales designed to
assess psychological distress, depression, and anxiety may be used in a comparable manner to
their full versions among a nonclinical sample of UK adults. Specifically, we investigated the
K6 and K10 scales (Kessler et al., 2002), the PHQ-2 and PHQ-9 scales (Kroenke et al., 2001,
2003; Kroenke & Spitzer, 2002), and the GAD-2 and GAD-7 scales (Kroenke et al., 2007;
Spitzer et al., 2006). We additionally tested the Malaise Inventcv’s 9-item version (Ploubidis
et al., 2019; Rutter et al., 1970), which was the shortest availehle v ersion of this measure, and
developed a 3-item version. We relied on item response “he2, to do so.

The analyses revealed that the short scales wc e h) Jhly correlated with the full
versions of the scales. In addition, the short scal’:s serformed comparably to their full
versions across additional analyses. The re.o'ts ~f these analyses corroborated previous
findings suggesting that psychological distres, depression, and anxiety are more common
among women than men and among yr..'~ger rather than older adults (Brummer et al., 2014;
Grenier et al., 2019; Jalnapurkar ~t al., 2018; Jorm et al., 2005). A significant interaction
across age and birth sex on the Malaise and PHQ scales indicated that the differences in
psychological distress ar d de aression among males and females is more pronounced in the
younger than the older ar: group.

Evidence of measurement invariance across age and sex groups was found in those
cases in which this could be tested: The K6 scale, PHQ-9, GAD-7, and 9-item Malaise
Inventory. Evidence of measurement invariance was also found across age groups among the
subsample of young adults on the K10 scale. Although this could not be formally tested
across the scales with 3 or less items, while we also refrained from testing it across the full
sample on the K10 scale in attempt to ensure we do not lose information by merging across

response categories, the lack of issues in at least one version of each scale may suggest that



the corresponding alternative versions may also have invariant measurement properties
across the same groups.

The analyses presented here were limited by the nature of the short scales. Some of
the analyses presented on the full scales could not be conducted on the short scales due to the
number of items included. For example, measurement invariance testing cannot be
implemented in scales with three or less items. In addition, the present analyses were
conducted in a sample of UK adults. Based on the results presented here, we cannot be
certain whether they would replicate in different cultural or na*:~na! contexts. It should also
be noted that the results presented here were collected fror u.~ general population. We thus
cannot make any conclusions based on these results ah~uw *he performance of the scales in
clinical populations. More research is needed to exar.inc the suitability of the short scales in
clinical setting. For example, while they may t.e . <eiul in detecting the presence of anxiety or
depression, the assessment of the severit ’ of such conditions may be more limited with the
short measures than with the longer vei tons of the same measures.

It is important to note that ~1n i~.istering the short versions of the measures in the
present study as part of the long versions of each measure may bias the results somewhat.
This is because the position ¢ “<ach item, as well as participants’ responses to all other items
of the long scales may . >fluence their responses to the items of the short scales. Future
studies should aim to examine the relationship between the short measures presented here,
without any additional items included in each scale, and alternative related measures of
affective disorders. Such analyses would serve to further confirm the validity of the
measures.

Finally, as the shortening of the Malaise Inventory was primarily driven by the factor
analyses, the final three items seem to capture anxiety more so than the longer scale’s more

diverse items pertaining to psychological distress. Nevertheless, the results of bivariate



correlations indicate that out of all measures included here, the 3-item Malaise was most
strongly correlated to its 9-item version rather than to any of the other measures, including
those specifically developed to assess anxiety. While future research may investigate this
further (e.g., by testing the 3-item version of the Malaise Inventory along the 24-item full
version of the scale), it is reasonable to conclude that the short version of the scale continues
to assess a construct that overlaps with that assessed by the 9-item version.

Overall, these analyses indicate that the short scales may provide a good
approximation of the full scales. This may be especially import>nt . research or clinical
settings where the time available for the completion of me.su. =s has strict constraints. In
such cases, relying on the short scales tested here may <av. time and increase data quality
whilst also maintaining the reliability and validity of :he ccales as close to their longer

versions as possible.
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Appendix A

Malaise Inventory — 9 items (Ploubidis et al., 2019; Rutter et al., 1970)

9-item scale:

1.

2.

8.

9.

Do you feel tired most of the time?

Do you feel miserable or depressed?

Do you often get worried about things?

Do you often get in a violent rage?

Do you often suddenly become scared for no good reaszn

Are you easily upset or irritated?

Are you constantly keyed up and jittery?

Does every little thing get on your nerves a'1d . ‘ear you out?

Does your heart often race like mad?

Responses: Yes/No

3-item version: ltems 3, 6, 8
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Highlights
Data quality may become poor as participants experience fatigue and boredom
Short measures are thus vital for sound research
We compared the performance of long and short versions of widely used measures
These assessed depression, anxiety, and psychological distress

The results suggest that short measures may perform similarly to longer scales



