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ARTICLE

Validation of the Swedish version of the Reynolds Adolescent Depression Scale
second edition (RADS-2) in a normative sample

Ida Blomqvist , Erik Ekb€ack , Inga Dennhag and Eva Henje

Department of Clinical Science, Child and Adolescent Psychiatry, Umea University, Umeå, Sweden

ABSTRACT
Background: Due to the sharp global increase in prevalence of adolescent major depressive disorder
as defined by the Diagnostic and Statistical Manual of Mental Disorders, we need internationally vali-
dated tools for multi-dimensional assessment. Reynolds Adolescent Depression Scale second edition
(RADS-2) measures dysphoric mood, anhedonia/negative affect, negative self-evaluation and somatic
complaints and is widely used internationally, but not yet available in Swedish.
Aim: The aim of this study is to test the psychometric characteristics of the Swedish version of RADS-
2 in a normative sample.
Material and method: Data was gathered from junior and high school students in Northern Sweden
(N¼ 637). We performed: 1. Confirmatory factor analysis to examine the 4-factor structure proposed
by Reynolds, 2. Measurement invariance analysis for sex (girls, boys) and age group (12–15 years,
16–20 years). 3. Reliability testing and 4. Tests for concurrent, discriminant and convergent validity
using Beck’s Youth Inventories of Emotional and Social Impairment Depression and Anger subscales,
the Patient Reported Outcome Measurements Information System, Anxiety and Friends subscales and
the World Health Organization Wellness Index.
Results: The sample consisted of n¼ 637 students (n¼ 389 girls and n¼ 248 boys), mean age 15.73
(SD ¼ 1.76); 12–20 years. The 4-factor structure was confirmed, as well as measurement invariance for
sex and age group. Reliability was acceptable to excellent for all subscales and RADS-2 total scale.
Concurrent, convergent and discriminant validity was good.
Conclusion: The Swedish version of RADS-2 showed acceptable reliability and validity in a Swedish
normative sample.
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Introduction

At present, major depressive disorder (MDD) accounts for a
major part of the global disease burden in adolescents and
young adults [1]. The WHO predicts that it will be the lead-
ing cause of the burden of disease worldwide by 2030 [2].
Early onset MDD increases the risk of recurrent episodes, a
more serious course of the disease and suicide [3–5]. It is
associated with increased morbidity in somatic diseases,
such as cardiovascular conditions [6] and cancer [7], with
increased mortality independent of suicide [8]. The
Diagnostic and Statistical Manual of Mental Disorders (DSM)
developed by the American Psychiatric Association is nor-
mally used to diagnose MDD in adolescents. Even though
the DSM has many advantages such as the weighting of
functioning level and severity assessment for mental disor-
ders, it has been critiqued for a low diagnostic validity and
unclear diagnostic boundaries especially for adolescent
MDD [9–13].

The Research Domain Criteria (RDoC), an initiative of the
National Institute of Health (NIMH), were created to aid the

development of individualized precision medicine for mental
health and ‘help identify new targets for treatment develop-
ment, detect subgroups for treatment selection, and provide
a better match between research findings and clinical deci-
sion making’ [14]. The structure of the RDoC is described as
‘a matrix in which the rows represent various constructs
grouped hierarchically into broad domains of function’. ‘The
columns of the matrix denote different levels of analysis,
from genetic, molecular, and cellular levels, proceeding to
the circuit-level’, ‘and on to the level of the individual, family
environment, and social context’ [14].

The Reynolds Adolescent Depression Scale second edition
(RADS-2) is a well validated self-report questionnaire that
measures four dimensions of adolescent MDD: dysphoric
mood, anhedonia/negative affect, negative self-evaluation
and somatic complaints, while it is still compatible with the
DSM and the International Classification of Disease (ICD) sys-
tems [15]. Therefore, it constitutes a useful tool to identify
dimensions of psychopathology according to the constructs
and domains of function of the RDoC matrix in adolescent
depression research. It is used both as a clinical measure to
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aid diagnostics and to measure treatment effect, as well as
in clinical research on adolescent MDD in several countries
[16–21]. The RADS-2 has demonstrated strong psychometric
characteristics and good to excellent concurrent, convergent
and discriminative validity in international studies with clin-
ical [22] and non-clinical samples of adolescents [16,18].
Confirmatory factor analyses have supported the 4-factor
structure of RADS-2 [16,18,22].

The reliability of the RADS-2 and its subscales is also sup-
ported in the literature. In a large sample (N¼ 9052) a high
Cronbach’s alpha was found (0.93) for the RADS-2 total score,
with subscales ranging from 0.80 to 0.87 [15]. A potential
weakness of the RADS-2 questionnaire is that it does not
specifically address the RDoC construct of attention.
Attention deficit is a symptom criteria of MDD, that has been
found to predict high scores in other depression inventories
in this age-group, such as the Mood and Feelings
Questionnaire (MFQ) [23]. On the other hand, attention def-
icit is a symptom criterion not specific to MDD, but also part
of other psychiatric diagnoses, for example generalized anx-
iety disorder (GAD), attention deficit hyperactivity disorder
(ADHD) and post-traumatic stress disorder (PTSD), which is a
plausible reason for its omission from the RADS-2.

RADS-2 has not yet been translated and validated in
Swedish and the aim of this study is to test the psychometric
properties of the Swedish version of RADS-2 in a normative
sample, this as a step towards a future clinical validation fol-
lowing the validation processes of the RADS-2 in other coun-
tries [16,18].

Materials and method

Participants

Participants were recruited to this convenience sample from
four junior and high schools from different socioeconomic
backgrounds in both suburb and rural areas in northern
Sweden and included students from different school-pro-
grams such as natural science, social science, media and the
arts. Inclusion criteria were 1. Being a student in one of the
chosen schools/classes and 2. Being between 12 and 20 years
of age. Exclusion criteria were 1. Non-fluency in written
Swedish and 2. Inability to complete online forms (e.g.
absence on the day of data collection or severe dyslexia).
897 students were asked to participate and n¼ 637 (71%) of
them agreed to participate in the study, mean age 15.73 (SD
¼ 1.76).

A subset of the total sample (53%, n¼ 338), consented to
and completed the same questionnaires three weeks later at
home, to obtain data on test-retest reliability. The mean age
was 15.4 years (SD ¼ 1.68). A presentation of the age- and
sex-distributions of the two samples is given in Table 1.

In the total sample, 70% of the participants were living
with both parents and most participants (88%) were born in
Sweden. To estimate the socioeconomic status of the partici-
pants’ households a Swedish socioeconomic classification
system was used [24,25]. The distribution of the socioeco-
nomic classification of the participants parents was as fol-
lows; 17.20% workers, 28.40% assistant and intermediate

non-manual workers, 32.10% professionals, civil servants, and
executives, 7.10% self-employed of various kinds, and 15.20%
unknown.

Procedure

Permission was granted from the publishing company to
translate RADS-2 into Swedish. In order to guarantee seman-
tic and content equivalence and in accordance with recom-
mended procedure for translating research instruments, a
back-translation method was used [26]. Pilot testing of the
questionnaire was conducted to test the overall features of
the questionnaire as well as expected time consumption. The
instrument was finally approved by the publisher. The study
was approved by the Regional Ethics Board in Umeå.

The Principal Investigator (PI) of the study contacted the
education-director of the municipality, who referred the PI to
eight school-principals in the region. All of them were con-
tacted in person and four agreed to participate in the study.
The PI was then allowed to contact the classroom teachers
of these schools and instructed them to inform the students
about the study. Data was collected during school hours.
Research assistants informed the students about the study in
detail and gathered individual written consent for participa-
tion. Parental consent was gathered for students under the
age of 15. All data-collection occasions were scheduled for
one hour and supervised by a research assistant or the PI.
The majority of students completed the questionnaires in
about 30–45min, additional measures than the ones pre-
sented here were also administered [27]. The students could
ask questions during the completion of the forms if neces-
sary and a light snack was offered in the middle. The com-
pletion order of the questionnaires was altered between
classrooms and between testing occasions. Data was col-
lected during 2018 and 2019.

Instruments

Reynolds Adolescent Depression Scale second edition (RADS-
2) [15] consists of 30 brief self-statements on a 4-point scale
ranging from ‘Almost never’ to ‘Most of the time’. The items
are divided into four subscales/dimensions (dysphoric mood,
anhedonia/negative affect, negative self-evaluation and

Table 1. Age and sex distributions for the full sample and retest sample.

Full sample, n (%) Retest sample, n (%)

Age (years)
12 12 (1.9) 9 (2.7)
13 74 (11.6) 51 (15.1)
14 73 (11.5) 36 (10.7)
15 136 (21.4) 87 (25.7)
16 109 (17.1) 53 (15.7)
17 117 (18.4) 60 (17.8)
18 91 (14.3) 41 (12.1)
19 20 (3.1) 1 (0.2)
20 5 (0.7) 0
total 637 (100) 338 (100)

Sex
Male 248 (39) 108 (32)
Female 389 (61) 230 (68)
total 637 (100) 338 (100)
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somatic complaints). The anhedonia/negative affect items are
formulated with positive questions such as ‘I feel happy’ and
thus are reversely coded. Higher scores indicate higher symp-
tom severity and the scale has a theoretical raw score
between 30 and 120 [15].

Instruments used for validation

The Beck Youth Inventories of Emotional and Social
Impairment [28] – specifically the subscales of Depression
(BYI-D) and Anger (BYI-A), each consisting of 20 brief self-
statement-questions on a 4-point scale ranging from ‘Never’
to ‘Always’ and each with a theoretical raw score ranging
from 0 to 60 [28]. Higher scores indicate higher symptom
severity. The BYI-D scale is extensively used in Swedish Child
and Adolescent Depression clinics [29] and recommended by
the Swedish Agency for Health Technology Assessment and
Assessment of social services [30] as a scale to use when
screening for MDD among adolescents. Cronbach’s alpha in
the current sample was 0.94 (95% CI [0.93, 0.95]) for BYI-D
and 0.93 (95% CI [0.92, 0.94]) for BYI-A.

The World Health Organization Wellness Index (WHO-5)
consists of 5 salutogenic self-statements. Question 1 for
example is worded: ‘Over the past two weeks I have felt
cheerful and in good spirits’. Questions are answered on a 6-
point scale ranging from ‘All of the time’ to ‘At no time’,
with a theoretical raw score ranging from 0 to 25. Higher
scores indicate better well-being and a total score below 13
indicates poor well-being. The scale has adequate validity
both as a screening tool for depression and as an outcome
measure in clinical trials and has been applied successfully
across a wide range of study fields [31]. It has also been vali-
dated in depressed adolescents in Sweden [32]. Cronbach’s
alpha in the current sample was 0.87 (95% CI [0.86, 0.89]).

The Patient Reported Outcome Measurements Information
System (PROMIS) consists of item banks for various health
and life-style dimensions that were developed to advance
the science and application of patient reported outcomes. In
this study the item banks for Anxiety (PROMIS Anxiety) and
Peer relationships (PROMIS Friend) were used. The questions
are worded in past tense starting ‘in the last 7 days…’, and
PROMIS Anxiety consist of 15 questions (e.g. ‘I felt like some-
thing awful might happen’) and PROMIS Friend consists of
10 questions (e.g. ‘I was able to count on my friends’), both
on a 5-point scale, with possible answers ranging from
‘Never’ to ‘Almost always’ [33]. Theoretical score ranges are
0–60 for PROMIS anxiety and 0–40 for PROMIS friend and
higher scores indicate higher anxiety-levels and better peer
relationships respectively. Cronbach’s alpha in the current
sample was 0.92 (95% CI [0.91, 0.93]) for PROMIS Anxiety
and 0.92 (95% CI [0.91, 0.93]) for PROMIS Friend.

Data analysis

Data was first analysed with descriptive statistics. The means
and standard deviations for the items, subscales and total
scores are reported separately for each sex (girls, boys) and
age-group (12–15 years, 16–20 years), as well as for the whole

sample. Since the data was ordinal data Mann–Whitney U
test was used to test mean differences between groups.

A confirmatory factor analysis (CFA) with a four-factor cor-
related model was performed to test the model proposed by
Reynolds and previously confirmed in other versions of the
scale [18]. The following indices were used to test the good-
ness-of-fit of the model; the Chi Square (v2), the comparative
fit index (CFI), The Tucker-Lewis index (TLI) and the root
mean square error approximation (RMSEA). Acceptable fit for
the model was determined by RMSEA < 0.06 absolute below
0.08, TLI and CFI >0.95 for excellent fit and >0.90 for accept-
able fit [34–36]. Since the distribution was non-normal and
with ordinal scale variables on a 4-point scale the default for
ordered variables in R, the robust diagonal weighted least
square (DWLSSS) estimator was used [37,38].

Measurement invariance according to Svetina and
Rutkowski [39] was tested in order to establish that the scale
measures the same for both the older and younger age
group and for both sexes. Since the observed means equal
the intercept/thresholds of the variable added together with
the factor loadings times the factor score, it is in theory pos-
sible for the intercept/thresholds to be unequal resulting in
elevated or attenuated observed means for different groups
giving biased observed means [40]. When measurement
invariance holds it allows for the interpretation that the
mean differences between groups are due to actual differen-
ces (and not because the questions in the scale are con-
ceived differently in the different groups). Measurement
invariance (MI) was tested with a forward procedure, first
establishing a configural model for the different groups and
thereafter step by step constraining thresholds and factor
loadings to find evidence for metric and scalar measurement
invariance. The model fit for the metric model was compared
with model fit for the configural model, and the model fit
for the scalar model was compared with the model fit for
the metric model. Since the Chi square is sensitive to sample
size, D CFI and D RSMEA were evaluated, and also Satorra-
Bentler test was performed. If scalar measurement invariance
holds it is possible to evaluate latent mean differences. To
establish measurement invariance the following goodness of
fit indices were used; DRSMEA �0.05 and significant Dv2 and
CFI ��0.004 for metric invariance and; DRSMEA �0.01 and
significant Dv2 and CFI ��0.002 [39,41,42], as well as a
negative Satorra-Bentler test indicating that the null hypoth-
esis fails and that there is no difference between the models.

Reliability was tested with Cronbach’s alpha, which is
extensively used as a measure of internal consistency even
though during recent years its usefulness has been called
into question [43], however its credibility in the field is still
considered to be strong [44]. Also the comparative analyses
of different measures of reliability showed the risk of under-
estimated values of Cronbach alpha when assumptions are
violated [43]. Cronbach’s alpha �0.7 was classified as
‘acceptable’, �0.8 as ‘good’, and �0.9 as ‘excellent’ [45].

For test-retest statistics Pearson’s correlation coefficient
(Pearsons r) was used. Test-retest correlations were inter-
preted as follows: 0.60–0.69 is questionable, 0.70–0.79 is
acceptable, and 0.80–0.89 is good reliability [46,47].
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Concurrent validity is shown if a measure of the same
construct, in this case depression, has a high correlation with
the scales currently validated and was tested by correlation
estimates between RADS-2 and BYI-D. Convergent validity is
considered to be established when a measure of a similar
construct is correlated and was tested with correlation esti-
mates between RADS-2 and PROMIS Anxiety, BYI-A subscale
and WHO-5. Finally, discriminant validity is to test whether a
measure of a different construct discriminates to the con-
struct of the scale validated. In this study discriminant valid-
ity was considered to be established if the correlation
between RADS-2 and PROMIS Friend was moderate.
Concurrent, discriminant and convergent validity were exam-
ined with Pearson’s r and 0.1–0.29 is considered to be a
small correlation, 0.3–0.49 a medium correlation and 0.50
and above is considered to be a large correlation [48].

Data was analysed with SPSS 26 and R [49], using the
Lavaan package for structural equation modelling version
0.6–3 [50].

Results

Descriptive statistics

Missing values ranged from 0 to 0.8% for all items of RADS-
2, missing values analysis with Little’s MCAR test for RADS-2
variables was non-significant (p< 0.497, Chi-Square ¼804.63,
df ¼802), multiple imputations with FCS method in SPSS
was used.

For item and subscale means and standard deviations of
RADS-2 for the whole sample and reported separately for sex
(girls, boys) and age groups (12–15 years, 16–20 years), see
Table 2. Mean score for the whole sample was 59.51 (SD ¼
15.78). Girls and 16- to 20-year-olds (both boys and girls) had
significantly higher scores for Dysphoric mood, Negative self-
evaluation, Somatic complaints subscale and the RADS-2
total scale. Corrected item-total correlation statistics for the
items and their respective subscales are also reported, with
all items being above 0.3.

Factor structure

Standardized factor loadings for the items separated on sex
(girls, boys) and age groups (12–15 years, 16–20 years) and
the total sample are shown in Table 3. The factor loadings
for the total sample had a range from 0.41 (item 23, reduced
speech on the anhedonia/negative affect subscale) to 0.95
(item 20, self-deprecation on the negative self-evaluation
subscale) (see Table 3).

The model fit for the correlated 4-factor model for the
total sample, chi square (sensitive to sample size) was signifi-
cant, v2 (399) ¼ 1738.61, p< 0.001, but the other fit indices
were found to be acceptable CFI ¼ 0.945, TLI ¼ 0.940,
RMSEA ¼ 0.072 (90% CI [0.069–0.076]), the individual con-
firmatory factor analyses for sex (girls, boys) and age group
(12–15 years, 16–20 years) yielded similar fit indices (see
Table 4).

Measurement invariance (MI)

Measurement invariance was further tested and configural,
metric and scalar measurement invariance was shown, see
Table 4. RADS-2 was invariant across groups examined i.e.
sex (girls, boys) and age group (12–15 years, 16.20 years) for
all the above described levels of MI (see Table 5).

Reliability

All reliability measures were within acceptable to excellent
range for all subscales and the RADS-2 total scale with
Cronbach’s alpha for dysphoric mood 0.87 (95% CI [0.85,
0.88]); anhedonia/negative affect 0.77 (0.74, 0.79); negative
self-evaluation 0.87 (95% CI [0.86, 0.89]); somatic complaints
0.80 (95% CI [0.78, 0.82]); and RADS-2 total scale 0.93 (95%
CI [0.93, 0.94). Test-retest with Pearsons r indicated question-
able to good correlations, for dysphoric mood (0.82); anhe-
donia/negative affect (0.67); negative self-evaluation (0.80);
somatic complaints (0.79); and RADS-2 total scale (0.86), all
at p< 0.001 (2-tailed).

Convergent, concurrent and discriminant validity

Correlations between subscales and RADS-2 total scale as
well as the scales used for cross-validation are shown in
Table 6. The lowest correlations were found between dys-
phoric mood and anhedonia/negative affect (0.36, p< 0.01)
and the highest correlation was found between negative
self-evaluation and RADS-2 total scale (0.92, p< 0.01).

Correlations between RADS-2 and BYI-D ranged from 0.56
(anhedonia/negative affect) to 0.88 (RADS-2 total scale) thus
indicating concurrent validity. Convergent validity was
showed with correlations with PROMIS Anxiety ranging from
0.43 (anhedonia/negative affect) to 0.70 (RADS-2 total scale),
BYI-A correlations ranging from 0.46 (anhedonia/negative
affect) to 0.73 (RADS-2 total scale) and WHO-5 correlations
ranging from 0.48 (anhedonia/negative affect) to 0.72 (RADS-
2 total scale). Discriminant validity was showed with PROMIS
FRIEND; with correlations ranging from �0.38 (somatic com-
plaints) to �0.50 (anhedonia/negative affect) (for details see
Table 6).

Discussion

The aim of this study was to test the psychometric properties
of the Swedish version of the RADS-2 in a normative sample.
RADS-2 is an internationally established multi-dimensional
measure of adolescent depression that is compatible with
the DSM- and ICD systems and not yet translated and used
in Sweden.

The main finding of the study was that the RADS-2
showed evidence of being reliable in conformity with previ-
ous studies of non-clinical samples i.e. Reynolds with col-
leagues [15], since all Cronbach alpha values ranged from
acceptable (anhedonia/negative affect subscale) to excellent
(RADS-2 total scale). This makes it a reliable instrument to
use in a Swedish community setting. Evidence was found for
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concurrent, convergent and discriminant validity using corre-
lations with other measures of similar and different con-
structs. These findings are in line with previous findings that
self-assessment measures of depression are strongly associ-
ated with scores on related internalizing and psychosocial
measures such as anxiety, and low self-esteem [51,52]. The
confirmatory factor analysis supported the 4-factor structure
proposed by Reynolds [15] with acceptable fit indices.
Measurement invariance was confirmed using Svetina and
Rutkowski guidelines [39] which propose stricter goodness of
fit values to establish metric and scalar MI. RADS-2 was
found to be invariant across both sex (girls, boys) and age
groups (12–15 years, 16–20 years), making it a useful measure
allowing interpretation of gender and age differences in the
assessment of depression symptoms.

An unexpected finding was the low factor loading on
item 23 ‘Reduced speech’ in the anhedonia/negative affect

subscale (factor loadings of 0.35 to 0.46). This may have cul-
tural explanations, perhaps in Northern Sweden reduced
speech is a normal feature of adolescents and less related to
anhedonia/negative affect as compared to in other cultures.

Limitations and strengths

A limitation of this study is that we did not gather data on
ethnicity, but only on nationality in general and therefore
could not validate the RADS-2 in ethnic minority groups.
Furthermore, we relied on self-report measures alone as val-
idation measures for RADS-2. Participants were not geo-
graphically stratified and did not match the Swedish general
paediatric population. Instead, the participants constituted a
convenience sample drawn from four different schools from
different socioeconomic areas.

Strengths of the present study are the evaluation of gen-
eralizability of scores on this measure over time (i.e. test-
retest reliability) and the collection of data from different
schools from different socioeconomic areas. Another strength
is that the robust DWLS estimator (DWLSSS) was used in the
confirmatory factor analysis and in the measurement invari-
ance test. The DWLSSS gives more accurate estimates than
the DWLS with ordinal data with fewer than 5 categories
and hence was used in this study [53]. Furthermore, a major-
ity of validations studies report the DWLS estimator which in
this study would have generated better fit indices (CFI ¼
0.986, TLI ¼ 0.985, RSMEA ¼ 0.069 (90% CI [0.065–0.072]).

Table 3. Standardized factor loadings for the Swedish Reynolds Adolescent Depression Scale second edition for Girls, Boys, Age Groups and Total Sample.

Girls (N¼ 389) Boys (N¼ 248) 12–15 years (N¼ 295) 16–20 years (N¼ 342) Total sample (N¼ 564)
Subscales Abbreviation Standardized Standardized Standardized Standardized Standardized

Dysphoric mood Items
2. School anxiety 0.63 0.63 0.65 0.67 0.67
3. Loneliness 0.71 0.75 0.73 0.71 0.73
6. Social withdrawal 0.64 0.59 0.66 0.59 0.63
7. Sadness 0.90 0.89 0.95 0.86 0.92
8. Crying 0.77 0.77 0.88 0.71 0.81
16. Irritability 0.74 0.68 0.77 0.69 0.73
21. Self-pity 0.54 0.71 0.62 0.62 0.63
26. Worry 0.75 0.84 0.82 0.78 0.80

Anhedonia/negative affect items
1. Reduced affect 0.87 0.95 0.91 0.87 0.90
5. Self-worth 0.88 0.77 0.80 0.90 0.85
10. Anhedonia-peers 0.64 0.56 0.62 0.58 0.60
12. Low self-worth 0.69 0.66 0.59 0.68 0.63
23. Reduced speech 0.46 0.35 0.38 0.46 0.41
25. Anhedonia-general 0.61 0.57 0.55 0.63 0.58
29. Appetite disturbance 0.60 0.45 0.68 0.48 0.58

Negative self-evaluation items
4. Feelings of rejection 0.51 0.44 0.52 0.446 0.485
9. Worthlessness 0.79 0.80 0.81 0.79 0.80
13. Discouragement 0.81 0.66 0.80 0.73 0.76
14. Self-injurious 0.77 0.71 0.78 0.74 0.76
15. Self-esteem 0.68 0.69 0.72 0.68 0.69
19. Self-reproach 0.92 0.94 0.93 0.93 0.94
20. Self-deprecation 0.93 0.96 0.95 0.94 0.95
30. Helplessness 0.82 0.86 0.82 0.85 0.84

Somatic complaints items
11. Somatic complaint 0.68 0.68 0.72 0.65 0.69
17. Pessimism 0.70 0.75 0.72 0.75 0.73
18. Fatigue 0.69 0.58 0.67 0.64 0.66
22. Anger 0.69 0.77 0.72 0.70 0.72
24. Sleep disturbance 0.56 0.62 0.61 0.52 0.57
27. Stomachaches 0.61 0.71 0.72 0.64 0.68
28. Loss of interest 0.60 0.63 0.56 0.64 0.60

Table 4. Individual confirmatory factor analyses across sex (girls, boys) and
age group (12–15 years, 16–20 years) for the correlated 4-factor model of
Reynolds Adolescent Depression Scale second edition (RADS-2).

Group n v2(df) CFI TLI RSMEA (90% CI)

Girls 389 11163.444�� (399) 0.944 0.939 0.70 [0.066–0.075]
Boys 248 813.538�� (399) 0.95 0.945 0.065 [0.058� 0.071]
12–15 years 295 947.405�� (399) 0.953 0.949 0.068 [0.063–0.074]
16–20 years 342 1036.408�� (399) 0.943 0.938 0.068 [0.063–0.074]

Note. ��p< 0.001. v2: Chi square; df: degrees of freedom; CFI: Comparative Fit
Index; RMSEA: Root Mean Square Error of Approximation; CI: Confidence
Interval; TLI: Tucker-Lewis Index.
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We therefore conclude that since Reynolds Adolescent
Depression Scale second edition is an established instrument
compatible with DSM and other diagnostic criteria such as
the ICD and Research Diagnostic Criteria (RDC) and thus in
line with theory, the fit for the 4-factor model is considered
to be good.

The RADS-2 is extensively used throughout the world both
clinically and in research settings and using a validated
Swedish version of RADS-2 as an outcome in Swedish research
studies would facilitate comparison with international find-
ings. Since RADS-2 measures different dimensions of MDD, is
in line with the RDoC initiative and still is in coherence with
the DSM system which currently is the ‘gold standard’ for
diagnostic classification used in Sweden, it creates a useful
bridge between these two classification systems.

Our aim was to validate the scale in a normative sample
and we found evidence that the Swedish version of RADS-2
had good concurrent, convergent and discriminant validity
and excellent reliability for the RADS-2 total scale. Goodness
of fit for the established 4-factor structure was good and the
scale was invariant across both sex (girls, boys) and age
groups (12–15 years, 16–20 years). The next steps are to valid-
ate the RADS2 in a clinical sample, to evaluate the transla-
tion with differential item functioning analysis comparing our
sample with an English speaking sample and to report
Swedish norms in accordance with the International Test
Commission guidelines [54].

In summary, the RADS-2 is a ‘reliable and useful instru-
ment’ [22] also in a Swedish community context.
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Table 5. Measurement Invariance Goodness of Fit for the 4-Factor Model of Reynolds Adolescent Depression Scale second edition (RADS-2) presented by sex
and age-group.

Invariance v2(df) CFI TLI RSMEA (90% CI) Dv Ddf D CFI D RSMEA

Sex
Configural 1865.697�� (798) 0.951 0.947 0.065 [0.061–0.069]
Metric 1907.590�� (828) 0.950 0.948 0.064 [0.060–0.068] 41.893 30 �0.001 �0.001
Scalar 1908.320�� (854) 0.952 0.951 0.062 [0.059–0.066] 0.730 26 0.002 �0.002

Age group
Configural 1984.697�� (798) 0.948 0.944 0.068 [0.065–0.072]
Metric 2023.640�� (828) 0.948 0.945 0.067 [0.064–0.071] 38.943 30 0 �0.001
Scalar 2012.682�� (854) 0.949 0.949 0.065 [0.061–0.069] �10.958 26 0.001 0.002

Note. ��p< 0.001. v2: Chi square; df: degrees of freedom; CFI: Comparative Fit Index; RMSEA: Root Mean Square Error of Approximation; CI: Confidence Interval;
TLI: Tucker-Lewis Index; DCFI: Change in Comparative Fix Index. For sex groups (girls and boys) Satorra-Bentler Dv2: Config vs. Metric v2 (30) ¼ 38.425,
p¼ 0.139. Metric vs. Scaler v2 (26) ¼ 35.428, p¼ 0.103. For age groups: Satorra-Bentler Dv2 : Config vs. Metric v2 (30) ¼ 26.83, p¼ 0.6322. Metric vs. Scaler v2

(26) ¼ 22.736, p¼ 0.648.

Table 6. Pearson’s correlations between Swedish RADS-2 subscales and cross-validity instruments: Beck Youth Inventories of Emotional and Social Impairment
subscales Depression (BYI-D); and Anger (BYI-A); the World Health Organization Wellness Index (WHO-5); the Patient Reported Outcome Measurements
Information System (PROMIS) subscales Anxiety (PROMIS Anxiety); and Peer relationship (PROMIS Friend).

Measure Dysphoric mood Anhedonia/negative affect Negative self-evaluation Somatic complaints RADS-2 total scale

RADS-2 Dysphoric mood 0.36�� 0.77�� 0.76�� 0.90��
RADS-2 Anhedonia/negative affect 0.55�� 0.35�� 0.63��
RADS-2 Negative self-evaluation 0.69�� 0.92��
RADS-2 Somatic complaints 0.85��
BYI-D 0.76�� 0.56�� 0.85�� 0.75�� 0.88��
PROMIS Anxiety 0.67�� 0.43�� 0.64�� 0.57�� 0.70��
BYI-A 0.61�� 0.46�� 0.66�� 0.68�� 0.73��
WHO-5 0.62�� 0.48�� 0.64�� 0.65�� 0.72��
PROMIS Frnd �0.38�� �0.50�� �0.44�� �0.33�� �0.48��
��p< 0.01 (2-tailed).
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