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A B S T R A C T

Background: Outcome measurement is important for monitoring patients’ progress. The study aimed to develop an
outcome inventory (OI) for clinical use in routine practice in psychiatric services and to examine the psychometric
properties of the newly developed OI.
Methods: 48 items measuring anxiety, depression, interpersonal difficulties, and somatization were collected.
Factor analysis was used to reduce the number of items. The final OI consisting of 21 items was then examined for
psychometric properties among 1302 participants, 880 were nonclinical and 422 clinical patients. Tests included
confirmatory factor analysis, internal consistency, test-retest reliability, convergent and discriminant validity, and
diagnostic ability for major depression. Responsiveness was compared between baseline and 3-month follow-up.
Results: Confirmatory factor analysis revealed the OI-21 demonstrated the designated four components. Cron-
bach's alpha was good to excellent for all subjects with good test-retest reliability, concurrent validity, convergent
and discriminant validity. It demonstrated area under the ROC curve of 0.89 indicating good diagnostic perfor-
mance. Sensitivity to change after 3 months was observed in both types of treatment. However, interpersonal
difficulties were sensitive to change in those receiving additional psychotherapy.
Conclusion: OI-21 demonstrated its validity, reliability, and sensitivity to change. It constitutes a promising tool for
outcome assessment in nonclinical populations and among psychiatric patients.
1. Introduction

Along with clinician-rated, self-report measurement provides data
concerning psychological distress and psychopathology in broader and
more coverage than usual. Also, it helps clinicians to gain greater
awareness of patients' problems as well as to effectively monitor patients'
progress without any burden on the therapist to endeavor to administer
the measurement (Carlier et al., 2012). The importance of using
self-report questionnaires in psychiatry practice is strikingly called forth
when they are included in the DSM-5 (American Psychiatric, 1996;
Skodol, 2011; Skodol and Bender, 2009; Stein et al., 2009; Trull et al.,
2011), in hoping that it would demonstrate treatment or intervention
more apparently when combining a more dimensional approach of
self-report measurement with DSM's set of categorical diagnoses. For
instance, depressive symptoms assessed by self-report questionnaires
such as Depression Anxiety Stress Scales (DASS) (Lovibond and Lovi-
bond, 1995), Outcome Questionnaire (OQ)-45 (Lambert et al., 2004),
Beck Depression Inventory (BDI) (Beck et al., 1961) and Geriatric
depression scale (GDS) (Yesavage et al., 1982) can be useful in
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monitoring the change of clinical symptom of depression regardless of
the clinical status of the patient at that time, e.g., remitted, partial
response.

Many self-report measurements have been used in routine monitoring
of clinical practice to provide more information for decision making for
clinicians. Discrepancies between clinician rated and self-report on the
symptoms is common (Wongpakaran et al., 2013). A study regarding
inpatients' improvement from depression showed the importance of
including the patient self-reports along with clinician rating because in
the case of nonresponse and deterioration, the clinical impression of
change in symptom severity is often inaccurate and does not match the
patient's perspective (Kaiser et al., 2022). On the other hand, another
study suggested discrepancy between self-report and clinician rating on
depressive symptom are low among patients in remission. As such, it
would be sufficient to use the self-report version of a questionnaire to
screen, monitor, and detect remission for MDD symptoms (Lyu et al.,
2019). This suggests that self-report questionnaires might be equal to or
even better than clinician rating in evaluating the patient's actual feel-
ings. This evidence highlights the merit of self-report questionnaires.
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The common self-report questionnaires used in clinical or nonclinical
settings include Clinical Outcomes in Routine Evaluation-Outcome
Measures (CORE-OM) (Barkham et al., 2001), OQ-45 (Ellsworth et al.,
2006), Symptom Checklist-90 (SCL-90) (Derogatis et al., 1973), Brief
Symptom Inventory (BSI, BSI-18) (Recklitis and Rodriguez, 2007),
Symptom Questionnaire (SQ-48), Mood and Anxiety Symptoms Ques-
tionnaire (MASQ) (Wardenaar et al., 2010) and General Health Ques-
tionnaire (GHQ) (Goldberg and Williams, 1988), whereas some are used
for psychotherapy settings such as OQ-45) (Lo Coco et al., 2008), the
Depression Anxiety Stress Scales (DASS) (Lovibond and Lovibond, 1995),
OQ-45, Behaviour and Symptom Identification-24(BASIS-24) (Cameron
et al., 2007) and SCL-90-R/BSI (Tarescavage and Ben-Porath, 2014).

As aforementioned, it has become evident that self-report measures
can cover a wide range of symptoms. Among various symptoms used for
clinical practice, anxiety and depression are of interest to clinicians and
can be observed in nearly all patients, regardless of diagnosis and
severity. These two common symptoms are the fundamental indicators to
be measured in any setting. In addition to anxiety and depression, so-
matization is considered one of the main symptoms and is usually part of
anxiety and depression. It constitutes a separately diagnosed somatic
symptom disorder in the DSM-5 (APA, 2013). Therefore, somatization
should also be included in the symptom questionnaire.

Anxiety, depression and somatization are also among the most com-
mon psychiatric disorders (Hanel et al., 2009; Kohlmann et al., 2016;
L€owe et al., 2008; Means-Christensen et al., 2008). Apart from the
symptoms, other domains assessed and monitored include social role
subscale (in OQ); well-being, function and risk (in CORE-OM) and
impulsive/addictive behaviors (in BASIS). What problems or symptoms
to be included in a measurement is contingent on an prevalence of
problems or symptoms in that given area. For example, Outcome
Questionnaire-45, contains items related to drug abuse because sub-
stance abuse is common and produces challenging issues in that area
where the development of the questionnaire takes place (Lo Coco et al.,
2008; Nebeker et al., 1995; Whipple and Lambert, 2011).

Routine clinical practice is mainly an outpatient service where psy-
chotropic medication as well as brief counseling regarding medication
are the focus. Studies have demonstrated that symptom distress changes
more quickly and strongly than interpersonal problems (Liebherz and
Rabung, 2014) (Berghout et al., 2012). The measurement should include
symptoms that are sensitive to be changed, e.g., anxiety and depression
to demonstrate the effectiveness of medication treatment. When it comes
to psychotherapy, items that can demonstrate the effectiveness of psy-
chotherapy should be included such as interpersonal difficulties. These
items are difficult to change by medication treatment, and considered as
a trait rather than symptoms (Quilty et al., 2013). The same is true for
somatization symptoms in which psychotherapy rather than medication
is shown to be effective for these symptoms (Allen et al., 2006; van Dessel
et al., 2014). Therefore, to detect the effectiveness of psychotherapy,
slow to change symptoms such interpersonal difficulties and somatiza-
tion should be included in the questionnaire.

In terms of items representing each symptom, less concern was shown
regarding anxiety and depressive symptoms. However, when it comes to
somatization symptom and interpersonal problem, the list of the symp-
toms to be included in the questionnaire depends on the epidemiology in
that targeted population. Our related study demonstrated the prevalence
of some specific somatization symptoms (Wongpakaran et al., 2011).
Likewise, interpersonal problems and submissive interpersonal problems
were prominent among Thais compared with US subjects (Wongpakaran
et al., 2012).

Another point to be considered is the items related to cultural bias.
Differential item functioning can be found due to culture (Forero et al.,
2014). Such evidence has been shown in many existing measurements.
For example, regarding depressive symptoms, the differential item
functioning due to culture was noted in PHQ-9 (Reich et al., 2018), GDS
(Broekman et al., 2008; Wongpakaran et al., 2019), BDI (Azocar et al.,
2001), CESD (Choi et al., 2009), 4DSQ (Terluin et al., 2016) as well as
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other measurements, especially somatic symptom related to depression
(Kalibatseva et al., 2014; Kirmayer, 2001; Uebelacker et al., 2009). Ev-
idence of cultural bias was found in anxiety symptom (Giannopoulou
et al., 2021; Hoge et al., 2006; Kirmayer, 2001; Parkerson et al., 2015;
Wiesner et al., 2010), likewise, in somatization (Kirmayer and Young,
1998; Wiesner et al., 2010). Moreover, studies showed a problem of
cross-cultural validity in some well-validated measurements. A cultural
bias could influence in cross-cultural translation or adaptation processes
(Kemmelmeier, 2016; Romppel et al., 2017). Some well-validated mea-
surement may not assess problems faced in other areas or between
different cultures. Therefore, to create a measurement containing specific
items corresponding to the problems for the targeted population was one
way to avoid item bias that usually occurred when using a measurement
from different cultures. In sum, the rationale to have this new scale was to
have a scale that 1) was designed for the authors’ symptoms of interest,
that covered four dimensions, 2) was able to identify symptoms specific
to targeted population, and 2) contained the possible bias-free items, e.g.,
cultural.

Lastly, many self-report measurements are not free of charge, e.g.,
OQ-45, BDI, while many have been created for public domain. Our
attempt to create this measurement is consistent with growing efforts in
other scientific areas to develop tools that are free of charge (Moessner
et al., 2011), e.g., PHQ-9 (depression), GAD-7 (anxiety) and PHQ-15
(somatization). Consistent with other questionnaires such as 4DSQ
(Terluin et al., 2006) and SQ-48 (Carlier et al., 2012), the new tool should
cover 3 to 4 main symptoms to save time for administration, while it was
also determined not to be too lengthy a questionnaire.

The purposes of this study were to develop an outcome inventory (OI)
for clinical use in routine practices in mental health, e.g., psychiatric
services and psychotherapy settings, and to investigate its psychometric
properties. In addition, OI-21 was developed as a public domain instru-
ment, freely available to researchers and clinicians. The study sought to
examine the OI for its construct validity, convergent and discriminant
validity, concurrent validity and sensitivity to change. In terms of reli-
ability, the study explored internal consistency using Cronbach's alpha
and test-retest reliability.

2. Materials and methods

We designed the OI-21 in three stages. First was item development.
Second, we evaluated its psychometric properties including construct
validity, reliability, and test-retest reliability among nonclinical subjects,
and lastly, we assessed its sensitivity to change in a clinical sample by
comparing the group with treatment as usual and the group with psy-
chotherapeutic intervention.
2.1. Participants

2.1.1. Nonclinical participants
This group of subjects comprised nonclinical participants, i.e., uni-

versity students, and general individuals who did not come to the hos-
pital for their own medical problems but for assisting patients such as
caregivers, relatives or family members of the patients. The nonclinical
group was regarded as representatives of the general population or
reference group. They totaled 880 participants (58.8% females; mean age
¼ 24.59 years old, S.D. ¼ 9.7), min-max ¼ 18–87 years old.

2.1.2. Clinical psychiatric participants

2.1.2.1. Outpatient psychiatric participants. This sample comprised psy-
chiatric patients with various diagnoses based on DSM-IV-TR and DSM-5.
The outpatient department accepted 40 to 50 patients for 5 to 6 psy-
chiatrists and psychiatry residents daily. Ten percent comprised new
patients. Almost all patients received medication for treatment combined
with brief counseling regarding management of adverse effects of
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medication and moral support. Each subject received 30 min per visit on
average for medication counseling. The total sample size was 341.

2.1.2.2. Psychotherapy participants. This treatment was provided addi-
tionally for patients not recovering from regular treatment mentioned
above. In this setting, psychodynamic psychotherapy model was pre-
dominantly provided by trained psychotherapists and psychiatry resi-
dents under supervision. The total sample size was 81. Of 422 subjects,
56.6% were females, mean age was 36.30 (S.D. ¼ 14.1), and min-max ¼
18–88 years old. In the clinical psychiatric group, the patients were
Figure 1. Title: Flowc
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assessed at baseline and at three months follow-up. The OI-21 scores
were compared to evaluate its sensitivity to change.

2.2. Procedure

In the first stage, the scale development, a convenience sample of 150
mixed ambulatory psychiatric patients and university students were
asked to complete the OI-21. In the second stage, the psychometric
properties of the OI-21 were analyzed with 808 nonclinical and 422
clinical subjects, i.e., internal consistency, test-retest reliability,
hart of the study.
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confirmatory factor analysis, concurrent, convergent, discriminant val-
idity, and diagnostic performance of a depression subscale for major
depression. In the last stage, responsiveness was investigated with the
208 out of 422 clinical subjects (150 for the medication treatment group
and 58 for the medication þ psychotherapy group) in a three-month
follow-up. Details are shown in Figure 1.

The study was approved by the Ethics Committee of the Faculty of
Medicine, Chiang Mai University. The study code was PSY- 458/2559
and date of approval was November 23, 2017.
2.3. Instruments

2.3.1. Development of the instrument
A draft version of the OI-21 included the common problems found in

routine clinical practice. Item pooled were from the investigators'
consensus as well as the investigators' research (IIP and SCL). The study
aimed to create a list of items related to four main symptoms including
symptoms of anxiety, depression, somatization and interpersonal diffi-
culties. The initial scale consisted of 48 items, chosen from the high
loading and bias-free items reported from various self-report measure-
ments, with five response options, representing four domains. In item
writing and selection procedures, the items should be simple, unequiv-
ocal, and understandable to the lay person regardless of education level.
Therefore, no reversed itemwas chosen. In determining the recall period,
we used a one-week period to recall the symptoms because we would like
the OI to capture the symptom change on a weekly basis corresponding to
usual practices in psychotherapy. The shorter period will be advanta-
geous over a longer period such as four weeks when applied to a shorter
visit than four weeks. In addition, it should be easier for the respondents
to recall their symptoms within one week's time frame rather than over
one week, consistent with other validatedmeasurement such as BASIS-24
(Cameron et al., 2007), CORE-OM(Evans, 2000), DASS(Lovibond and
Lovibond, 1995), Health Survey Short Form-36 (SF-36) (Ware Jr, 1999),
OQ-45 (Lambert et al., 2004), SCL-90-R (L. Derogatis et al., 1973), and
BSI(L. R. Derogatis and Fitzpatrick, 2004). Additionally, we reviewed the
Patient Reported Outcome Measurement Information System (PROMIS)
(Tarescavage and Ben-Porath, 2014).

2.3.2. Other measurements

2.3.2.1. The Perceived Stress Scale (PSS). The Perceived Stress Scale
measures the perception of stress in the last month with ten items using a
5-point Likert scale (0 ¼ never to 4 ¼ very often). The total score ranges
from 0 to 40, with higher scores indicating a greater perception of stress.
Six questions pertain to stress and four questions pertain to control. The
Thai PSS-10 showed good internal validity with an overall α of 0.85)
(Wongpakaran and Wongpakaran, 2010). In this study, Cronbach's alpha
was 0.84.

2.3.2.2. The multidimensional scale of perceived social support
(MSPSS). The Revised Multidimensional Scale of Perceived Social Sup-
port measures a person's perception of social support (Wongpakaran and
Wongpakaran, 2012; Zimet et al., 1990). The MSPSS assesses three
sources of social support, i.e., family members, friends, and significant
others. High levels of social support are associated with low depression
and anxiety symptoms. The tool has 12 questions with a seven-point
Likert scale ranging from 1 ¼ very strongly disagree to 7 ¼ very
strongly agree. Total points range between 12 and 84 points. Higher
scores indicate more social support. The Cronbach alpha was 0.92 among
university medical students (Wongpakaran and Wongpakaran, 2012). In
this study, Cronbach's alpha was 0.92.

2.3.2.3. The experience of close relationship questionnaire-revised (ECR-
R). This self-rating tool measures attachment-related anxiety and
avoidance among adults (Fraley et al., 2000). The 18-item version with
4

five-point Likert scale response has been widely used with excellent in-
ternal consistency (Wongpakaran and Wongpakaran, 2012). Anxiety and
avoidance are assessed with nine questions each, the avoidance questions
are reversed, and themean totals of the subscales are used as measures. In
this study, Cronbach's alpha was 0.85 for attachment anxiety, and
Cronbach's alpha of 0.844 for attachment avoidance.

2.3.2.4. The inventory of interpersonal Problems-32 (IIP-32). The IIP-32 is
a self-reporting questionnaire that measures interpersonal difficulties. It
asks respondents to respond to the items that they feel ‘hard to do’ or ‘do
too much’. The IIP-32 has eight subscales, i.e., domineering, vindictive,
cold, nonassertive, socially inhibited, overly accommodating, self-
sacrificing, and intrusive/needy. The IIP response is a five-level Likert
scale, ranging from not at all (0) to extremely (4)(Horowitz et al., 2000).
The Thai version of the IIP-32 demonstrated a good overall internal
consistency of α ¼ 0.95, and 2- factor structure model with good con-
current validity (Wongpakaran et al., 2012). In this study, Cronbach's
alpha was 0.89 for the whole scale, and ranged from 0.70 to 0.84 for each
subscale.

2.3.2.5. The rosenberg self-esteem scale. This self-esteem tool is widely
used worldwide and was developed in 1965. It is a ten-item tool that
measures self-esteem with a four-point Likert scale with total scores
ranging from 10 to 40. Higher scores are associated with higher levels of
self-esteem. The Thai version exhibits good validity and was used in a
study of university students and clinical patients with a Cronbach's alpha
of 0.86 (Wongpakaran et al., 2012). In this study, Cronbach's alpha was
0.85.
2.4. Statistical analysis

Descriptive statistics was used for demographic data as well as for
data screening analysis for factor analysis. Item responses showed all
items had acceptable skewness and kurtosis (<�2) (Godin et al., 2008).
Exploratory factor analysis, the principal component method, was per-
formed to determine the suitable items to be retained for the scale. Factor
loading values > 0.40 were used as cut-off values for the respective item
to be kept in each subscale. Confirmatory factor analysis (CFA) was
conducted to test the relations between observed variables and latent
variables or factors. Robust weighted least square means and variance
adjusted (WLSMV) were employed for estimators as data were ordinals
(Li, 2016). Regarding the fit indexes, a Comparative Fit Index (CFI) and a
NonNormed Fit Index (NFI) or Tucker-Lewis Index (TLI)> 0.95 indicates
good model fit, a standardized root mean square residual (SRMR), and a
root-mean-square error of approximation (RMSEA) �0.06, indicated a
good as well as a χ2/df result of <3 (Glader et al., 2002; Gladstone et al.,
2001; Glassman et al., 2007; Godin et al., 2008). In addition, the χ2
statistic has been used to test the goodness of model fit and nonsignificant
p values associated to the test statistics, indicating that the null hy-
pothesis of perfect fit cannot be rejected. Missing data were replaced
using multiple imputation. Modification indices were adopted after the
initial analysis. Mplus 7.4 was used for CFA (Muthen & Muthen,
1998–2015).

The bifactor model was analyzed because it allowed researchers to
hold the idea of unidimensionality or a single common construct of OI-21
while also recognizing multidimensionality of four subscales. Model
testing were examined in a series, starting from a one-dimensional model
to a bifactor model, which consisted of a global severity dimension in
which each item is loaded; four symptom-specific factors in which only
the problem specific items are loaded without correlations between
specific factors (Brunner et al., 2012; Reise et al., 2007). To test for
diagnostic performances of the depression subscale, receiver operating
characteristics (ROC) analysis was conducted for the sensitivity, speci-
ficity, positive predictive values (PPV) and negative predictive values
(NPV). The diagnoses given by the psychiatrists were considered gold



Table 1. Characteristics of sociodemographic data of all participants.

All
(n ¼ 1302)

Nonclinical group (n
¼ 880)

Clinical
group
(n ¼ 422)

n (%) or
M�SD

n (%) or M�SD n (%) or
M�SD

Sociodemographic

Sex, female n (%) 756 (58.1) 517 (58.8%) 290 (68.7)

Age 28.39
(12.56)

24.59 (9.7) 45.09 (13.4)

Years of education 12.72 (2.99) 14.58 (1.28) 10.86 (4.7)

Marital status

Single 793 (60.88) 642 (72.92) 150 (35.6)

Lived together 355 (27.27) 167 (18.99) 188 (44.5)

Divorced/widowed 154 (11.85) 71 (8.10) 83 (19.7)

Clinical diagnosis

Depressive disorder - - 191 (45.3)

Panic disorder - - 80 (18.1)

Alcohol abuse - - 46 (10.3)

Bipolar disorder - - 42 (9.5)

Schizophrenia and psychotic
disorders

- - 19 (4.3)
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standard for determining cut-off scores. The Youden Index J was used to
indicate the point where the sensitivity and specificity represented the
highest value. MedCalc, Version 20.010 was used for the ROC analysis
(MedCalc Software, Mariakerke, Belgium).

Responsiveness or sensitivity to change (Terwee et al., 2007) was
assessed by comparing the scores at baseline and at follow-up periods
using the standardized response mean (SRM). SRM is the preferred value
to use in comparing paired data measurements made at different time
points. It is calculated by dividing the observed mean change by the
standard deviation of the observed change (Stratford et al., 1996). Pos-
itive values echo improvements in the score differences. Values of 0.80,
0.50, and 0.20 were demonstrated as large, moderate, and small,
respectively (Guyatt et al., 2002).

3. Results

The draft version of OI was tested in a pilot study with 150 partici-
pants from primary care settings, 57.8% females, mean age 32.78 (S.D.¼
14.1). Exploratory factor analysis, Principal Axis Factoring, was used to
reduce the items. It initially yielded nine factors with eigen values
ranging from 13.10 to 1.04. The factors were finalized to 4, with item
factor loading �0.40 retained in the scale. Finally, only 21 items
remained for the four-factor OI-21.
Mixed anxiety and depressive
disorder

- - 15 (3.4)

GAD - - 11 (2.6)

Substance abuse - - 8 (1.7)

Persistent depressive disorder - - 4 (0.9)

OCD - - 4 (0.9)

Other, e.g., PTSD - - 23 (5.2)

Outcome inventory

Total 21.74
(12.02)

19.94 (10.27) 25.49
(14.35)

Subscale

Anxiety 8.02 (4.50) 7.69 (4.05) 8.70 (5.2)

Depression 3.51 (3.58) 2.98 (2.94) 4.62 (4.44)

Interpersonal difficulties 4.60 (2.64) 4.28 (2.39) 5.27 (3.01)

Somatization 5.61 (4.02) 4.99 (3.50) 6.91 (4.67)
3.1. The final version of the outcome inventory (OI-21)

The 21-item OI consists of anxiety, depression, interpersonal diffi-
culties, and somatization subscales. The anxiety subscale had six items
including items 3, 7, 9, 11, 15, and 20, The depression subscale
comprised five items, including items 2, 5, 14, 18 and 21. The interper-
sonal difficulty subscale consisted of four items, including 4, 10, 13, and
16 and the somatization subscale comprised six items, including 1, 6, 8,
12, 17, and 19. All of which were based on a five-point Likert scale,
including values of 1 (never), 2 (rarely), 3 (sometimes), 4 (frequently)
and 5 (almost always). The scores range from 0 to 48, the higher the
score, the higher the level of psychopathology.The instruction of the OI-
21 is as follows, “For the last week - including today, please describe your
feelings in response to the statements, in terms of how often you expe-
rienced them (circle the number matching your feeling) (see Appendix).

The OI-21 was then tested in a sample of 1302. All subjects’ charac-
teristics are shown in Table 1. Most participants were female (58.1%),
single (60.88%), and average age was 28.39. Most patients attended to at
the hospital involved depressive disorder (45.3%). The mean scores of
OI-21 were significantly higher among the clinical participants than
nonclinical participants. Regarding item characteristics among all 21
items, the minimum to maximum value was between 0 and 4, the means
items ranged from 0.20 to 1.65, median from 0 to 2, variance from 0.41
to 1.10, skewness from -0.57 to 2.47, and kurtosis from -0.57 to 3.70.

Table 2 shows the Cronbach's alpha values of the OI-21 and the
subscales for the whole, clinical and nonclinical subjects and the Cron-
bach's alpha values for the subscale if that respective item was deleted.
Overall, Cronbach's alpha values were good to excellent, ranging from
0.77 to 0.87 for the subscales. Confirmatory factor analysis established
that each item had sufficient factor loadings (estimated coefficients) on
the designated factor. All factor loading coefficients were significant and
ranged from 0.52 to 0.91, and higher in clinical than nonclinical subjects.

To examine which model fitted the data the best, four models were
compared. Based on the fit indices shown, the bifactor model showed the
best fitted model, implying that the OI-21 is sufficiently unidimensional
(Table 3).

Table 4 shows the correlations between the OI-21, IIP-32, and ECR-R
conducted among 150 clinical participants. Anxiety subscale score had
higher magnitude of correlation with submissive domain than domi-
neering domain, and higher with attachment anxiety than with
5

attachment avoidance. Interpersonal difficulties were, as expected,
significantly related to social inhibition, and attachment avoidance.
Likewise, depression was, as expected, related higher to social inhibition
than other IIP subscale scores. Somatization, as anticipated, related more
to attachment anxiety only than to attachment avoidance.

Table 5 shows the correlations between the OI-21 and PSS, RSES, and
MSPSS scores conducted among 150 clinical participants. They all, as
anticipated, showed significantly positive correlations with perceived
stress but negative correlations with self-esteem and perceived social
support.

Test-retest reliability was conducted among 65 clinical partici-
pants. The intraclass correlation coefficients between time 1 and time 2
for overall score, anxiety, depression, interpersonal difficulties, and
somatization were: 0.80, 0.76, 0.81, 0.82, 0.83, respectively (all p <

.01).
3.2. ROC analysis

Regarding accuracy of the OI-depression (OI-Dep) subscale in pre-
dicting major depression against the gold standard clinical interview
diagnosis, we used the area under the ROC curve as the criterion to
compare the set of items. The analysis was conducted among 287
clinical participants. The OI-Dep subscale provided area under the



Table 2. Cronbach's alpha and factor loading.

Item no. Description Whole sample (n ¼ 1302) Clinical (n ¼ 422) Nonclinical (n ¼ 880)

α Estimate S.E. Est./S.E. α Estimate S.E. Est./S.E. α Estimate S.E. Est./S.E.

ANX 0.83 0.85 0.81

OI3 get bored 0.81 0.74 0.02 47.60 0.83 0.78 0.02 32.04 0.78 0.72 0.02 34.31

OI7 feel pressured 0.81 0.68 0.02 39.67 0.84 0.70 0.03 25.69 0.79 0.65 0.02 28.56

OI9 fear of things 0.80 0.71 0.02 41.47 0.83 0.74 0.03 26.69 0.78 0.70 0.02 31.98

OI11 poor concentration 0.80 0.68 0.02 40.40 0.82 0.73 0.03 27.82 0.77 0.65 0.02 29.10

OI15 worry 0.79 0.73 0.02 46.73 0.82 0.76 0.03 28.66 0.76 0.72 0.02 39.80

OI20 cannot work as usual 0.80 0.72 0.02 44.57 0.83 0.76 0.03 30.46 0.78 0.69 0.02 32.23

DEP 0.83 0.87 0.77

OI2 not have happy life 0.78 0.78 0.02 48.71 0.83 0.83 0.02 38.23 0.72 0.72 0.03 29.09

OI5 feel hopeless 0.76 0.82 0.01 62.45 0.82 0.83 0.02 39.51 0.68 0.80 0.02 44.56

OI14 have no goals 0.80 0.72 0.02 39.85 0.85 0.77 0.03 27.95 0.72 0.68 0.02 28.17

OI18 feel depressed 0.79 0.85 0.01 71.90 0.83 0.87 0.02 49.91 0.72 0.83 0.02 48.61

OI21 suicidal idea 0.82 0.79 0.03 30.41 0.85 0.83 0.03 27.67 0.77 0.68 0.05 14.27

INTER 0.83 0.86 0.79

OI4 difficult socializing 0.71 0.77 0.01 53.59 0.79 0.85 0.02 51.63 0.72 0.73 0.02 36.41

OI10 not get along 0.64 0.89 0.01 65.06 0.82 0.91 0.02 53.17 0.76 0.94 0.02 49.73

OI13 uncomfortable with people 0.63 0.75 0.02 44.24 0.86 0.80 0.02 33.09 0.74 0.69 0.02 31.50

OI16 like to be alone 0.64 0.76 0.02 48.99 0.83 0.86 0.02 44.91 0.75 0.67 0.02 30.56

SOMA 0.81 0.83 0.77

OI1 physical pain 0.80 0.51 0.03 20.67 0.83 0.52 0.04 12.26 0.76 0.48 0.03 15.28

OI6 feel discomfort 0.76 0.72 0.02 37.66 0.80 0.77 0.03 24.82 0.71 0.68 0.02 27.93

OI8 feel numbness 0.78 0.76 0.02 38.73 0.80 0.79 0.03 26.59 0.73 0.72 0.03 26.31

OI12 headaches 0.78 0.70 0.02 37.10 0.80 0.76 0.03 24.65 0.74 0.62 0.03 24.54

OI17 shivers 0.76 0.85 0.02 50.05 0.80 0.81 0.03 30.18 0.72 0.86 0.02 37.76

OI19 sound in ears 0.78 0.78 0.02 36.20 0.81 0.78 0.03 24.33 0.75 0.76 0.03 25.67

All items 0.92 0.93 0.90

S.E. ¼ standard error.

Table 3. Model comparison among 1-factor, 4-factor, and bifactor model.

Model Chi-square df Ch/df CFI TLI RMSEA (90%CI) SRMR

One-factor 4360.98 189 23.07 0.82 0.80 0.130 (0.127–0.134) 0.081

Four-factor 1342.63 183 7.34 0.95 0.94 0.070 (0.066–0.073) 0.044

Second order 1282.09 185 6.93 0.95 0.95 0.067 (0.064–0.071) 0.044

Bifactor 1044.01 168 6.21 0.96 0.95 0.063 (0.060–0.067) 0.038

Ch ¼ Chi-square, df ¼ degree of freedom, CFI ¼ Comparative Fit Index, TLI ¼ Tucker-Lewis Index, RMSEA ¼ root-mean-square error of approximation, SRMR ¼
standardized root mean square residual.

Table 4. Convergent and discriminant validity of the OI-21.

IIP ECR-R

DO VI CO SI NO OA SS IN AN AV

Anxiety .31** .33** .42** .41** .49** .44** .35** .32** .43** .060

Depression .10 .09 .12 .18** .09 .08 .10 .08 .39** .18**

Interpersonal difficulties .16* .39** .48** .60** .11 .05 -.01 -.10 .21** .41**

Somatization .20** .17** .23** .12 .19** .20** .24** .21** .28** .01

*p < .05, **p < .01, IIP ¼ the inventory of interpersonal problems, DO ¼ domineering, VI ¼ vindictive, CO ¼ cold, SI ¼ socially inhibited, NO ¼ nonassertive, OA ¼
overly accommodating, SS ¼ self-sacrificing, and IN ¼ intrusive/needy, AN ¼ attachment anxiety, AV ¼ attachment avoidance.
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curve of 0.89 (standard error ¼ 0.02, p < .0001) denoting good accu-
racy performance (Somoza et al., 1989). With the cut-off score �7,
Youden Index J yielded 0.66 with sensitivity of 86.15%, specificity of
80.25%, positive predictive value of 78.30%, and negative predictive
value of 87.50% (See Figure 2).
6

3.3. Responsiveness

In comparing the scores at baseline and at 3-month follow-up among
208 patients (150 in the medication group and 58 in the medication þ
psychotherapy group), the SRM was significant for the subscale scores



Table 5. Concurrent validity with other measurements.

PSS RSES MSPSS

Anxiety .67** -.52** -.31**

Depression .53** -.38** -.34**

Interpersonal difficulties .33** -.38** -.53**

Somatization .34** -.19** -.11

Overall .69** -.60** -.47**

*p < .05, **p < .01, PSS ¼ perceived stress, RSES ¼ Rosenberg's Self-esteem,
MSPSS ¼ Overall perceived social support.

Figure 2. Title: Diagnostic performance of OI-Dep illustrating ROC curve with
95% confidence bounds. Legend: AUC ¼ Area under the ROC curve.

Table 6. Comparison of responsiveness parameters after 3-month treatment.

Medication (n
¼ 150)

Mean �
SD at
baseline

Mean �
SD at
Follow-up

Mean
difference

SD
difference

SRM (95%
CI)

Anxiety 10.12 �
5.4

9.22 �
4.8

0.91 5.2 0.20
(0.06–0.29)

Depression 6.68 �
5.19

5.28 �
4.2

1.40 4.7 0.34
(0.26–0.37)

Interpersonal 5.41 �
2.90

5.00 �
2.8

0.41 2.9 0.15 (-0.01
to 0.27)

Somatization 12.52 �
7.05

7.24 �
5.9

3.35 6.5 0.38
(0.31–0.42)

Total score 38.79 �
16.12

33.03 �
15.0

5.75 16.8 0.34
(0.25–0.39)

Medication þ psychotherapy (n ¼ 58)

Anxiety 14.11 �
5.60

11.88 �
6.5

2.23 6.1 0.34
(0.17–0.40)

Depression 9.07 �
5.48

7.21 �
5.5

1.86 5.5 0.31
(0.07–0.40)

Interpersonal 7.96 �
4.08

6.55 �
4.4

1.42 4.3 0.29
(0.09–0.38)

Somatization 8.89 �
4.69

6.67 �
5.0

2.23 4.9 0.36
(0.16–0.42)

Total score 40.05 �
15.52

33.00 �
17.9

7.05 17.2 0.41
(0.08–0.74)

SD ¼ standard deviation, SRM ¼ standardized response mean, CI ¼ confidence
interval.
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(except for interpersonal difficulties) in the medication group, compared
with the SRM in medication þ psychotherapy group. The SRM values
generally exhibited a small to moderate size of effect (Table 6).

4. Discussion

The primary goal of this study was to demonstrate the psychometric
property of the newly developed self-report measure for psychopathol-
ogy. Using multiple subjects rendered the OI-21 to be tested compre-
hensively. Regarding the construct validity, the OI-21 provided four
subscales as intended with acceptable internal consistency among all
subjects. Each subscale was demonstrated to have excellent internal
consistency suggesting that they can be used separately. Also, sum or
total scores can be used to represent the construct of overall psycholog-
ical distress or symptoms. The OI-21 shows sufficient unidimensionality
denoted by the fit of bifactor model to the data, which is consistent with
similar measurements such as the symptom checklist-90 and the basic
symptom inventory (Urb�an et al., 2014). The OI-21 conforms with other
outcome measurements such as OQ-45, SCL-90-R, and BSI in that the
bifactor model fit the data the best (Bludworth et al., 2010; Urb�an et al.,
2014) and the global symptom severity explains the large correlations
between symptom factors.

Regarding the factor structure, the OI-21 demonstrated a good fit for
the four-factor solution model as intended. Convergent and discriminant
validity revealed the interpersonal difficulties subscale had higher cor-
relation with unfriendly (hostile) type than friendly type. Likewise, the
depression subscale had higher correlation with social inhibition, which
7

is common and related to many psychopathologies such as depression,
internet addiction, and substance abuse (Harrison et al., 2017; Husson
et al., 2017; Monacis et al., 2017). The same is true for the relationship
between OI subscales and attachment anxiety and avoidance, where the
anxiety subscale was significantly related to attachment anxiety but not
to avoidance. Vice versa, the interpersonal subscale had higher correla-
tion with attachment avoidance than attachment anxiety. All these re-
lationships also indicated the construct validity of the OI-21.

As expected, the validity and reliability of the OI-21 among clinical
subjects were superior to nonclinical subjects because the variance of
symptomswas higher among clinical than nonclinical subjects It has been
suggested that the OI-21 may be more suitable for clinical settings than
nonclinical settings. Compared with other outcome measurements, the
OI-21 provides good to excellent internal consistency coefficients and
retest reliability as other outcome measurements, e.g., OQ-45, DASS-21,
BSI, SQ-48 (Blais et al., 2015; I. V. Carlier et al., 2017; McCrae et al.,
2011).

The uniqueness of the OI-21 results from adding interpersonal diffi-
culties in the scale. It constitutes a slow to change variable compared
with the other three variables. Interpersonal difficulties subscale was
demonstrated convergent and discriminant validity with the interper-
sonal problems subscale assessed by the IIP. The interpersonal distress of
the OQ-45 is comparable, demonstrating the convergent but not
discriminant validity for unique interpersonal distress (Hess et al., 2010).

The OI-21 demonstrated concurrent validity with other positive and
negative outcome measurements in that it, as expected, was positively
related to perceived stress, but negatively related to self-esteem and
perceived social support. It has been suggested that individuals with high
OI scores especially anxiety and depression tend to experience high levels
of stress, whereas low levels of self-esteem and perceived social support.
Predictive ability should be further investigated to see how well the OI-
21 can forecast such positive and negative mental health outcomes.

The OI-21 can also be used as a screening tool to identify potential
clinical disorders especially major depressive disorders. The OI-Dep
subscale provides preliminary data on cut-off scores for clinical sub-
jects using the clinical diagnosis performed by psychiatrists. Compared
with other measurements such as the OQ-45 that yielded AUC values of
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0.77–0.85 for symptoms, interpersonal, and social role subscales (Iraurgi
and Penas, 2021), OI-Dep illustrated good performance as it yielded an
AUC of 0.89 with the cut-off score of 7. However, the optimal cut-off
score may depend on the prevalence and the setting of the study.

Sensitivity to change is one of the important attributes of the outcome
measurements. Compared with other validated measurements such as
the BASIS-24, CORE-OM, OQ-45, and PROMIS (I. V. Carlier et al., 2017;
Err�azuriz et al., 2017), the OI-21 demonstrated its sensitivity to change in
both total score, and subscale scores. The relatively low effect size may be
due to the interval of the follow-up period. The fact that the interpersonal
difficulties are not as sensitive to change as anxiety, depression, and the
somatization subscale in the medication group may be because this
subscale tends to more like a “trait” than a “state” like symptoms
(Denollet and Pedersen, 2008). They are slow to change. The results
showed that the group receiving additional psychotherapy appeared to
have more interpersonal changes in addition to symptoms. This suggests
that the interpersonal difficulties subscale may be a suitable indicator to
measure a slow to change outcome that normally requires intensive
treatment such as treatment combining medication and psychotherapy
(Schauenburg et al., 2000).

Some clinicians may be interested in finding a cut-off score to
determine change for each symptom in a single subject. The cut-off score
can be obtained by multiplying 1.96 by the standard error of change
calculated by “initial standard deviation *sqrt (2)*sqrt (1-reliability)”
(Hageman and Arrindell, 1993). The cut-off score for clinical and
nonclinical subjects; should however, be calculated separately. For
example, the standard deviation of anxiety score in the nonclinical
sample was 4.05, and the Cronbach's alpha was 0.81; therefore, the
standard error of change given these values was 2.52. The reliable change
criterion was 4.93 (1.96 � 2.52). For clinical subjects, the standard de-
viation of anxiety score in the nonclinical sample was 5.20, and the
Cronbach's alpha was 0.85; therefore, the standard error of change given
these values was 2.82. The reliable change criterion was 5.53 (1.96 �
2.82). The change of anxiety scores should be greater than 4.93 and 5.53
for nonclinical and clinical subjects, respectively to be considered reli-
able change.

During this COVID-19 pandemic, research demonstrated an increased
level of mental health problems, e.g., anxiety, depression and somatiza-
tion of people across population subgroups, especially in nonclinical
population (Dragioti et al., 2021; Hu et al., 2022; Zhang et al., 2022). The
level of some symptoms, depression and loneliness due to COVID, were
raised in nonclinical populations to the extent that nondifferences be-
tween clinical and nonclinical subjects were observed (Rek et al., 2022).
The role of self-report questionnaires, including OI-21, should be suitable
for identifying and monitoring such mental health problems.
4.1. Limitations of the study and future research

The study was conducted in one setting using nonclinical participants,
i.e., university students, and general individuals who did not come to the
hospital for their own medical problems but assist patients such as
caregivers, relatives, or family members of the patients. However, they
may not constitute actual representatives of a general population. Study
in a general population should be encouraged. The same is true for the
clinical sample, which was limited to outpatient psychiatric and psy-
chotherapy clinics, whose characteristics may not be generalized to other
clinical settings. More research should be encouraged especially in gen-
eral practice, and medical, counseling clinics. In addition, the study used
convenient sampling that may be biased in terms of sampling error. A
more systemic randomization fashion would ensure more reliable score
values when calculating the reliable change index. In terms of psycho-
metric properties, measurement invariance or differential item func-
tioning, e.g., bias due to sex, age, or education level, should be further
investigated especially using modern test method, i.e., item response
theory.
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5. Conclusion

The OI-21 is a reliable and valid instrument providing a compre-
hensive survey of psychological distress. It has substantial satisfactory
psychometric properties; and therefore, can be used in clinical, research
and service settings. The questionnaire is not a diagnostic aid but can be
very useful in the clinical monitoring of pathologies (both in pharma-
cologic and psychotherapeutic terms) and follow-up.

The common symptoms such as anxiety, depression, and somatization
can be used for assessing symptom outcomes as well as for monitoring
routine psychiatric services that rely mainly on psychotropic medication.
Also, the interpersonal difficulties subscale can be used for a more
rigorous treatment, i.e., combined medication and psychotherapy. The
depression subscale of the OI-21 can also be used as a screening instru-
ment for major depression. Further testing of the use and validity of the
OI-21 in other clinical or cultural settings is encouraged.
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Appendix
No. Outcome Inventory-21

Name Sex Female Male Age years

For the last week - including today, please describe your feelings in response to the statements, in terms of
how often you experienced them (Circle the number that matches your feeling)

Never Rarely Occasionally Frequently Almost Always

There are a total of 21 statements 1 2 3 4 5

1 I experience physical pain across many parts of my body.

2 I believe that I cannot have a happy life - as others do.

3 I get bored with things easily.

4 I find it difficult to get to know other people.

5 I feel hopeless about my life.

6 I feel discomfort in my head and/or nose.

7 I feel pressured by the people or things around me.

8 I feel numbness or a tickling sensation.

9 I feel unhappy due to fear of specific things or situations.

10 I do not get along with others.

11 I am unable to concentrate while performing tasks.

12 I experience headaches.

13 I feel uncomfortable with people that are not family members.

14 I feel I have no goals in my life.

15 I worry about almost everything.

16 I like to be alone instead of being social.

17 I experience the shivers.

18 I feel depressed.

19 I hear a ringing/humming sound in my ears.

20 I cannot work or study as well as I should.

21 I have suicidal ideas.
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