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Abstract: Background: Although there is increasing knowledge about adjustment disorder (AjD)
based on the new diagnostic criteria of the International Classification of Diseases (ICD-11), less
is known on AjD in adolescents. This study aimed to examine the prevalence of AjD and its risk
factors in Japanese and Lithuanian adolescents. Methods: The cross-sectional study sample comprised
1745 adolescents from Japan (n = 913) and Lithuania (n = 832). AjD was assessed using the Adjustment
Disorder New Module-8 (ADNM-8). We compared the prevalence of AjD in Japanese and Lithuanian
adolescents. Using multinominal logistic regression analysis, we examined the effects of age, gender,
socioeconomic status, and cumulative stressors as societal and cultural factors, resilience as an
intrapersonal factor, and loneliness and perceived support as interpersonal factors on adolescent
AjD. Results: The prevalence of probable AjD was 11.7% in Lithuanian adolescents and 6.9% in
Japanese adolescents. Gender, socioeconomic status, cumulative stressors, resilience, loneliness, and
perceived positive social support were each significantly associated with AjD risk. Conclusions:
This cross-cultural comparative study revealed characteristics of the stressors and prevalence of AjD
among Japanese and Lithuanian adolescents. In terms of the socio-interpersonal framework model
for the stress–response syndrome, sociocultural, intrapersonal, and interpersonal factors were found
to be risk factors associated with AjD in adolescents.

Keywords: adjustment disorder; adolescents; cross-cultural; socio-interpersonal model

1. Introduction

Adjustment disorder (AjD) is a maladaptive reaction to an identifiable psychosocial
stressor or multiple stressors (e.g., divorce, illness or disability, socio-economic problems,
conflicts at home or work) that usually emerge within a month of the exposure to the
stressor [1]. The diagnostic criteria for AjD were updated with the revision of the 11th
edition of the International Classification of Diseases (ICD-11), which proposed two core
symptoms of AjD: (1) preoccupation with a stressor; and (2) failure to adapt. These new
proposals have led to an emphasis on the development of new assessment tools for AjD [2].

The Adjustment Disorder New Module 20 (ADNM-20; [3]) is a specific AjD diagnostic
measure developed based on Maercker et al.’s theory-driven diagnostic concept [4]. The
ADNM measures the two core symptoms of AjD proposed by ICD-11. Several studies have
demonstrated the internal consistency, test–retest reliability, and discriminant and concur-
rent validity of the ADNM-20 [3,5]. There is also an 8-item brief version (ADNM-8) and a
4-item ultra-brief version (ADNM-4), both of which have demonstrated their diagnostic
validity [6].

The prevalence of AjD in a sample of various cultures and communities has been
reported using ADNM based on ICD-11 diagnostic definitions. For example, the prevalence
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of AjD was found to be 0.9–2.0% in a representative sample of the German general popu-
lation [7,8] and 2.3% among the elderly in Switzerland [9]. In a sample of the Lithuanian
general population exposed to life stressors (n = 649), the prevalence of AjD was 16.5% [10].
Among a population-representative sample of Chinese citizens, amid the civil unrest in
Hong Kong in July 2019, the prevalence of probable AjD was 20.5% [11]. However, the
majority of previous studies of ICD-11 AjD were conducted in adult populations, pointing
to a lack of knowledge about AjD and its risk factors among child and adolescent popula-
tions [10]. Adjustment disorder and stressful events that may result in an AjD diagnosis
have been reported to be associated with suicide attempts among adolescents and young
adults [12,13]. Therefore, addressing adolescents’ AjD in diverse cultures is an important
issue in understanding and supporting youth mental health.

AjD is classified as a stress-related disorder, and the risk for AjD has been found to be
associated with various sociodemographic factors and types of stressors. In the Lithuanian
adult population sample, female gender, greater age, having a university degree, job-
related stressors, and health-related stressors were significantly associated with adjustment
disorder [10]. Furthermore, it has been suggested that, in adolescents, rates of mental
disorders are determined by factors such as sociodemography, lifestyle characteristics, or
the quality of relationships [14]. Examining how stressors experienced by adolescents differ
across cultures, and which are the risk factors associated with AjD in adolescents, will
provide meaningful insights into the mental health of adolescents.

Besides sociodemographic factors and stressors, intrapersonal and interpersonal fac-
tors are also expected to contribute significantly to the development of AjD. To examine
the factors associated with AjD, Lorenz et al. [15] used the socio-interpersonal framework
model by Maercker and Horn [16], which was developed for stress–response syndromes.
According to the socio-interpersonal framework model, individuals are nested in different
levels of social contexts that influence their recovery after extreme stressful events. The
first level is the individual level, which includes intrapersonal features or impairments and
social affective processes, such as shame, anger, guilt, and loneliness. The second level
captures the interaction processes in close relationships, such as social support, empathy,
and communication factors. The third level includes societal and cultural factors [16].
Lorenz et al. showed that both intrapersonal and interpersonal factors contributed to the
diagnosis of AjD in a sample of laid-off adults (n = 316) in Zurich [15]. The current study
examines the association between intra-interpersonal factors and adolescent AjD in terms
of the social-interpersonal framework model.

Regarding the intrapersonal factor, we focus on individual resilience. Lee et al. [17]
suggest that resilience counteracts the effects of trauma and adversity on mental and
physical health. In addition, a meta-analytic study has demonstrated that adolescents’
trait resilience is associated with their mental health [18]. For interpersonal factors, it is
suggested that loneliness, as a social affective reaction (first level), and perceived social
support, as an interaction process in close relationships (second level), are each associated
with an AjD diagnosis [15].

Stemming from the lack of ICD-11 adjustment disorder studies in adolescence in
general, and from a cross-cultural perspective, we aimed to (1) examine the prevalence
of AjD in Japanese and Lithuanian adolescents; and (2) identify the factors associated
with AjD in terms of the socio-interpersonal framework model. Specifically, we examined
the effects of age, gender, socioeconomic status, and cumulative stressors as societal and
cultural factors, resilience as an intrapersonal factor, and loneliness and perceived support
as interpersonal factors on adolescent AjD. For the societal and cultural factors, we expected
that female gender, greater age, greater socioeconomic difficulties, and greater cumulative
stressors contributed to AjD. In addition, we hypothesized that higher loneliness, lower
perceived support, and resilience were negatively associated with the AjD.
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2. Materials and Methods
2.1. Participants and Procedures

This study is part of the larger multicultural longitudinal study Stress and Resilience in
Adolescence (STAR-A) initiated at the Center for Psychotraumatology at Vilnius University
in Lithuania. This study is also part of a project at Hiroshima University in Japan that
examines the relationship between youth trauma experiences, resilience, and identity
development. Ethical approval was obtained from the relevant Institutional Review Boards
in both Lithuania and Japan. Consent from participants and informed parental or official
guardian consent was obtained prior to data collection. In this paper, data from the third
wave of STAR-A conducted in Lithuania and the first wave of STAR-A-JP conducted in
Japan were analyzed due to the similar timing of the two studies. This study was based on
a cross-sectional assessment.

Data collection in Lithuania took place in various regions from March to June 2021. Due
to COVID-19 pandemic restrictions and lockdown, data were collected using a platform for
online surveys. In collaboration with each school, data collection times were set up. The
researcher or trained student researcher explained the procedures to the adolescent groups
in online meetings and answered the questions while participants were filling out surveys.
We approached 1299 Lithuanian adolescents from 49 schools to participate in the study,
and 854 adolescents filled in an online survey with a response rate of 65.7%.

In Japan, data collection took place between June and July 2021. Adolescents from
various regions of Japan completed an online survey through Lancers (https://www.
lancers.jp/?ref=co, accessed on 22 June 2021), one of Japan’s leading crowdsourcing sites
with the largest number of registered users. As adolescents under the age of 18 cannot
register themselves with Lancers, registrants who have a child(ren) in middle school or
high school received notification of a call for survey participation, including the procedure
of this study and a hyperlink to the online survey. Registrants’ children then answered the
survey and received 1000 JPY (approximately 8.80 USD) for their participation. For the
Japanese sample, the response rate was not available as the recruitment was via a large
panel of participants of the survey company.

After excluding 27 participants because of missing data and careless responding,
the final study sample consisted of 1745 adolescents from Japan (n = 913) and Lithuania
(n = 832), 49.8% being female, and the mean age (SD) being 15.52 (1.64); the age range was
12–18. The participants’ characteristics in each country are presented in Table 1.

We conducted one-year studying period of the prevalence of AjD. Considering the
ICD-11 diagnostic criteria for AjD [1], its symptoms may persist for six months, and if
the stressor persists, the symptoms may be even more prolonged. Therefore, we asked
participants whether they had experienced stressors in the past year.

Table 1. Demographic characteristics of the participants (n = 1745).

Demographic
Characteristics

Total
(n = 1745)

Japanese
(n = 913)

Lithuanians
(n = 832) χ2(1)

n % n % n %

Age: M (SD) 15.52 (1.64) 14.93 (1.67) 16.17 (1.34)
Range 12–18 12–18 13–18

Gender
Female 869 49.8% 376 41.2% 493 59.3% 56.87 ***
Male 876 50.2% 537 58.8% 339 40.7%

Adult lives with
both parents or foster

parents 1421 81.4% 825 90.4% 596 71.6% 103.57 ***

One parent 298 17.1% 77 8.4% 221 26.6%
Other (e.g., relatives,

institution) 26 1.5% 11 1.2% 15 1.8%

https://www.lancers.jp/?ref=co
https://www.lancers.jp/?ref=co
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Table 1. Cont.

Demographic
Characteristics

Total
(n = 1745)

Japanese
(n = 913)

Lithuanians
(n = 832) χ2(1)

n % n % n %

Mother working
Yes 1387 79.5% 656 71.9% 731 87.9% 231.50 ***
No 106 6.1% 21 2.3% 85 10.2%

Do not know 252 14.4% 236 25.8% 16 1.9%
Father working

Yes 1582 90.7% 868 95.1% 714 85.8% 50.68 ***
No 65 3.7% 26 2.8% 39 4.7%

Do not know 98 5.6% 19 2.1% 79 9.5%
Family can mostly afford

to buy what they need
Absolutely true 738 42.3% 174 19.1% 564 67.8% 447.80 ***

Quite true 858 49.2% 602 65.9% 256 30.8%
Not quite true 132 7.6% 122 13.4% 10 1.2%

Absolutely false 17 1.0% 15 1.6% 2 0.2%
Received

psychological help
in last year

No 1604 91.9% 875 95.8% 729 87.6% 42.71 ***
Yes, visited counselor

one or more times 97 5.6% 31 3.4% 66 7.9%

Yes, went to a
counselor for a few

months or more
44 2.5% 7 0.8% 37 4.4%

Note: M = mean; SD = standard deviation. *** p < 0.001.

2.2. Measures
2.2.1. Adjustment Disorder Symptoms

Adjustment disorder symptoms were assessed using the Children and Adolescent ver-
sion of the brief Adjustment Disorder New Module-8 (ADNM-8) scale [19]. The ADNM-8 is
a brief version of the ADNM-20 [3] and measures the core AjD symptoms of preoccupation
and failure to adapt. The ADNM-8 used in the study comprises two parts: a list of 17 life
stressors relevant to children and adolescents (e.g., parental divorce, school change, change
of living place, etc.), and 8 items measuring the core AjD symptoms. In the first part,
participants were asked to indicate which from the list of 17 stressors they recognized
as a significant stressor in the past year. The list of stressors was updated and adjusted
for the adolescent sample by the authors of the study. In the second part, participants
were asked to indicate how often the respective symptom items applied to them on a
4-point Likert scale: 1 = never; 2 = rarely; 3 = sometimes; 4 = often. The four ADNM-8
symptom items measured preoccupation with the stressor and the thoughts revolving
around the stressor. The remaining four ADNM-8 symptom items measured a failure to
adapt, including difficulties concentrating, sleep disturbances, withdrawal from close ones,
and difficulties in carrying out daily activities or work. The same version of ADNM-8 was
used as in previous studies with adult samples.

Since the ADNM-8 was used in a Japanese sample for the first time, the ADNM-8 was
translated into Japanese using the back-translation procedure; it previously was used in a
Lithuanian sample [10,19]. The internal reliability of the total scores in the total sample was
good (Japanese version = 0.93; Lithuanian version = 0.93), as were the internal reliability
estimates for the preoccupation (Japanese version = 0.90; Lithuanian version = 0.91) and
failure to adapt (Japanese version = 0.85; Lithuanian version = 0.84) subscale scores.

Several studies used a cut-off score of ≥23 for the total ADNM-8 symptoms to identify
a probable adjustment disorder diagnosis based on previous studies in Lithuania [20–22].
Due to the lack of ADNM-8 studies in adolescence, we used a data-driven approach to
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identify groups of adolescents with high symptoms of AjD based on the ADNM-8 scores
using a latent class analysis approach.

2.2.2. Societal and Cultural Factors

Participants were asked to answer eight questions about sociodemographic factors.
Specifically, participants responded to the following questions: nationality, age, gender
(0 = girl; 1 = boy; 2 = other), adults they live with (both parents; mother only; father
only; other relatives; foster parent; live in an institution), parents’ employment status
(“Is your mother/father currently working?”: 0 = “yes”; 1 = “no”; 2 = “I don’t know”),
socio-economic difficulties (“I find that my family can mostly afford to buy what we need”:
0 = “absolutely true”: 1 = “quite true”; 2 = “not quite true”; 3 = “absolutely false”), and
received psychological help in the past year (“Have you received psychological help in the
last year?”: 0 = “No”; 1 = “Yes, I visited a counsellor one or more times”; 2 = “Yes, I went to
a counsellor for a few months or more”) (see Table 1 for details).

2.2.3. Resilience

Resilience was measured by the Resilience Scale RS-14 [23]. Participants were asked
to indicate how they relate to each statement on a 7-point Likert scale: 1 = totally disagree;
7 = totally agree. Resilience was calculated by summing the responses to all the RS-14
items’ scores. Higher scores indicate a higher level of resilience. In this study, we used the
Lithuanian RS-14 version [24] for a Lithuanian sample and the Japanese RS-14 version [25]
for a Japanese sample. The internal reliability of the total scores in a total sample was good
(Japanese version = 0.90; Lithuanian version = 0.91).

2.2.4. Loneliness

Loneliness was measured by a three-item scale [26]. Participants were asked how
often they feel like (1) they are missing being with other people; (2) left behind others;
and (3) isolated from others. Possible answers were “Never” (=0); “Sometimes” (=1); and
“Often” (=2). Loneliness was calculated by summing all three items’ scores. Higher scores
indicate a higher level of loneliness. The internal reliability of the loneliness scale was good
(α = 0.99; Lithuanian version, α = 0.99; Japanese version, α = 0.80).

2.2.5. Perceived Positive Social Support

Perceived positive social support (PPSS) was measured by using a revised version
of the Crisis Support Scale (CSS) [27]. We selected four items to measure PPSS: (1) how
often does someone tend to listen if the participant wants to talk; (2) can the participant
talk about his thoughts and feelings with others; (3) do people sympathize and support
the participant; and (4) does anyone help the participant with everyday practical problems.
Each item was evaluated using a 7-point Likert scale, from “Never” (=1) to “Always” (=7).
PPSS was calculated by totalizing all four items’ scores. Higher scores indicate a higher
PPSS. The internal reliability of the PPSS scale was good (α = 0.99; Lithuanian version,
α = 0.99; Japanese version, α = 0.88).

2.3. Data Analysis

As preliminary analyses, we conducted the confirmatory factor analyses (CFA) and
measurement invariance analyses of the ADNM-8. The results confirmed sufficient factorial
validity and scalar invariance between the two countries. The detailed information on the
validity of the ADNM-8 is reported in the Supplementary Material (Sections S1 and S2). We
conducted CFA and measurement invariance analyses using Mplus 8.7 (Muthén & Muthén,
Los Angeles, CA, USA), multinomial logistic regression, and other data analyses using
SPSS Statistics 27 (IBM Inc., Armonk, NY, USA).

First, we conducted comparative analyses between the life stressors among Japanese
and Lithuanian adolescents. The proportions of adolescents who experienced each stressor,
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the proportion of adolescents who had experienced one or more stressor(s), and the total
number of stressors experienced were compared between Japan and Lithuania.

To identify the high risk for the probable ICD-11 adjustment disorder in the adolescent
sample, we applied the Latent Class Analysis (LCA) approach [28]. For the sum scores
of the ADNM-8, two indicators of adjustment disorder symptoms—preoccupation and
failure to adapt—were included in the LCA. We conducted the LCA in Lithuania and Japan
separately. To decide on the number of latent classes, we used the Akaike Information
Criterion (AIC) and Bayesian Information Criterion (BIC) statistics, where a solution with k
classes should be lower than a solution with k-1 classes; a statistically significant p-value of
the adjusted Lo–Mandel–Rubin test, and the Entropy score, with values equal or above 0.70,
were indicative of an accurate classification. After identification of high-risk adjustment
disorder groups in both samples using LCA, the means of the ADNM-8 symptoms scores
in the identified LCA classes were used as the cut-off scores of the ADNM-8 for probable
adjustment disorder in the Lithuanian and Japanese samples.

Multinomial logistic regression was used to examine the risk factors associated with
AjD in adolescents who reported experience of at least one significant life stressor. Na-
tionality, gender, age, socioeconomic difficulties, cumulative stressors, loneliness, positive
social support, and resilience were entered into the model as risk factors. We conducted
multinomial logistic regression twice for the purpose of changing the reference group. The
first reference group was the no-risk group, and the second was the risk group. Cox and
Snell and Nagelkerke determination pseudo-coefficient R2 values were used to explain the
general percentage of data variance of the multinomial logistic regression.

3. Results
3.1. Stressors in Japan and Lithuania

Most adolescents in the total sample (73.5%) reported having experienced at least
one stressor in the past year (71.1% in Japan; 76.2% in Lithuania). The mean value of the
number of stressors experienced was 2.17 (SD = 2.23) in the total sample. The number of
cumulative stressors experienced in the Lithuanian sample (M = 2.38, SD = 2.27) was higher
than that of the Japanese sample (M = 1.97, SD = 2.18) (t(df ) = 3.84 (1712.80), p < 0.001). As
shown in Table 2, there were also significant differences between Japan and Lithuania in the
percentage of adolescents who experienced each stressor. Japanese have experienced more
financial problems in family, serious family conflicts, and other stressful events compared
to the Lithuanian sample. In turn, Lithuanians have experienced more school change,
moving to another country, one or both parents/foster parents moving to live in another
country, death of a close family member, illness of a close family member, the birth of a
sibling, end of a friendship, end of a relationship with boyfriend/girlfriend, difficulties in
school, and suicide attempt of a loved one.

Table 2. Life stressors among Japanese and Lithuanian adolescents (n = 1745).

Stressors

Total
(n = 1745)

Japanese
(n = 913)

Lithuanians
(n = 832) χ2(1) p

n % n % n %

ADNM-8 stressors
Parental divorce 64 3.7% 30 3.3% 34 4.1% 0.79 0.374
School change 133 7.6% 34 3.7% 99 11.9% 41.32 <0.001

Change of living
place/moving to

a new home
120 6.9% 61 6.7% 59 7.1% 0.11 0.735

Moving to another
country 17 1.0% 13 1.4% 4 0.5% 4.01 0.045
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Table 2. Cont.

Stressors

Total
(n = 1745)

Japanese
(n = 913)

Lithuanians
(n = 832) χ2(1) p

n % n % n %

One or both
parents/foster

parents moving to live
in another country

41 2.3% 10 1.1% 31 3.7% 13.13 <0.001

Death of a close family
member 277 15.9% 119 13.0% 158 19.0% 11.57 <0.001

Illness of a close family
member 343 19.7% 162 17.7% 181 21.8% 4.44 0.035

Own serious illness 77 4.4% 40 4.4% 37 4.4% 0.00 0.947
Bullying 147 8.4% 69 7.6% 78 9.4% 1.86 0.172

Birth of a sibling 53 3.0% 18 2.0% 35 4.2% 7.39 0.007
Financial problems in

family 229 13.1% 148 16.2% 81 9.7% 16.01 <0.001

End of a friendship 499 28.6% 174 19.1% 325 39.1% 85.32 <0.001
End of relationship with

boyfriend/girlfriend 195 11.2% 73 8.0% 122 14.7% 19.50 <0.001

Serious family conflicts 407 23.3% 240 26.3% 167 20.1% 9.40 0.002
Difficulties in school 681 39.0% 278 30.4% 403 48.4% 59.2 <0.001
Suicide attempt of a

loved one 76 4.4% 12 1.3% 64 7.7% 42.51 <0.001

Other stressful events 426 24.4% 321 35.2% 105 12.6% 119.84 <0.001
At least one stressor 1283 73.5% 649 71.1% 634 76.2% 5.86 0.016
Cumulative stressors

1 stressor 380 21.8% 217 23.8% 163 19.6% 4.46 0.035
2–3 stressors 523 30.0% 260 28.5% 263 31.6% 2.04 0.154
4–5 stressors 236 13.5% 108 11.8% 128 15.4% 4.71 0.030

6 or more stressors 144 8.3% 64 7.0% 80 9.6% 3.90 0.048

Mean (SD) 2.17 (2.23) 1.97 (2.18) 2.38 (2.27) t(df ) = 3.84
(1712.80) <0.001

3.2. The Prevalence of AjD

The LCA analyses indicated that the four classes solution fitted the data best in
both countries (see Table 3). The least numerous classes with the highest scores of the
preoccupation and failure to adapt were labeled as ‘Clinical’. The cut-off score of the
ADNM-8 symptom scale in both countries was found to be ≥28 for the Clinical group class.
The second class, with still relatively high scores on the ADNM-8 subscales, was labeled as
‘Probable’ AjD, with cut-off scores of ADNM-8 ≥ 22 and ADNM-8 ≥ 21 for the Lithuanian
and Japanese samples, respectively. We used this empirically driven ADNM-8 cut-off score
for risk of adjustment disorder in our further analysis. The remaining two classes were
labeled as ‘Low-symptom’ and ‘No-symptom’.

Using the cut-off scores by the LCA analysis, in a total sample of adolescents who
experienced at least one life stressor (n = 1283), 286 participants (22.3%) were found to
be in the Probable AjD group; 21.6% of Lithuanians exceeded the ADNM-8 score of ≥22,
and 23.0% of the Japanese participants exceeded the ADNM-8 score of ≥21. There was
no significant difference between Lithuanian and Japanese adolescents in the prevalence
of AjD risk (χ2 (df ) = 1.71 (1), p = 0.192). However, for the clinical cut-off (the ADNM-8
scores ≥ 28), a significant difference between Lithuanian (11.7%) and Japanese (6.9%)
adolescents (χ2 (df ) = 8.56 (1), p = 0.014) was found.
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Table 3. Model fit indices of the latent class analyses.

Model Loglikelihood AIC BIC Entropy BLRT
p-Value

LMR-A
p-Value

2 classes −4335.257 8684.515 8718.232 0.762 <0.001 <0.001
3 classes −4142.600 8305.201 8353.368 0.831 <0.001 <0.001
4 classes −4073.394 8172.789 8235.407 0.843 <0.001 0.003
5 classes −4049.002 8130.004 8207.072 0.847 <0.001 0.058

Note: AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; BLRT = Bootstrap Likelihood
Ratio Test; LMR-A = Lo–Mendell–Rubin Adjusted Likelihood Ratio Test.

3.3. The Risk Factors Associated with AjD

Multinomial logistic regression was conducted to examine which factors (nationality,
gender, age, socioeconomic difficulties, cumulative stressors, resilience, loneliness, and
perceived positive social support) were associated with an AjD diagnosis (Table 4). Model
Likelihood Ratio Tests showed a good model fit (χ2 (df ) = 366.27 (16), p <0.001). Cox and
Snells’ and Nagelkerke’s determination pseudo coefficient R2 values were, respectively,
0.248 and 0.309.

Table 4 reports the adjusted odds ratios (OR) from the multinomial logistic regression.
Statistically significant risk factors of the probable AjD group compared to the no risk group
were female gender, greater socioeconomic difficulties, cumulative stressors, loneliness,
lower perceived positive social support, and lower resilience. As risk factors of the AjD
clinical group compared to the no-risk group, revealed a Lithuanian nationality, female
gender, cumulative stressors, loneliness, lower perceived positive social support, and
lower resilience. Furthermore, statistically significant risk factors of the AjD clinical group
compared to the probable AjD risk group were Lithuanian nationality, cumulative stressors,
and lower resilience.

Table 4. Multinomial logistic regression for AjD prediction (n = 1283).

Variable

Probable AjD (n = 286) vs.
No Risk (n = 878) Clinical (n = 119) vs. No Risk Clinical vs. Probable AjD

B
(SE) p OR

(95% CI)
B

(SE) p OR
(95% CI)

B
(SE) p OR

(95% CI)

Nationality
(Lithuanian)

0.20
(0.20) 0.318 1.22

(0.83–1.80)
1.12

(0.31) <0.001 3.05
(1.65–5.63)

0.92
(0.32) 0.004 2.50

(1.34–4.67)

Gender (Girl) 0.61
(0.15) <0.001 1.85

(1.37–2.50)
1.10

(0.26) <0.001 3.01
(1.82–4.98)

0.49
(0.26) 0.063 1.63

(0.97–2.73)

Age 0.05
(0.05) 0.838 1.05

(0.95–1.15)
0.06

(0.08) 0.428 1.07
(0.91–1.24)

0.02
(0.08) 0.826 1.02

(0.87–1.19)
SES

(Difficulties)
0.28

(0.12) 0.026 1.32
(1.03–1.68)

0.30
(0.19) 0.117 1.35

(0.93–1.97)
0.03

(0.19) 0.900 1.03
(0.70–1.50)

Cumulative
Stressors

0.21
(0.04) <0.001 1.24

(1.15–1.33)
0.43

(0.50) <0.001 1.54
(1.40–1.69)

0.22
(0.05) <0.001 1.24

(1.13–1.36)

Resilience −0.03
(0.01) <0.001 0.97

(0.96–0.99)
−0.08
(0.01) <0.001 0.92

(0.90–0.94)
−0.06
(0.01) <0.001 0.95

(0.93–0.96)

Loneliness 0.06
(0.02) <0.001 1.07

(1.03–1.10)
0.09

(0.02) <0.001 1.09
(1.05–1.14)

0.03
(0.02) 0.230 1.03

(0.98–1.07)

PPSS −0.06
(0.01) <0.001 0.94

(0.91–0.96)
−0.09
(0.02) <0.001 0.92

(0.88–0.96)
−0.03
(0.02) 0.238 0.98

(0.94–1.02)

Note: B = unstandardized regression coefficient; OR = odds ratio; CI = confidence interval; SES = socio-economic
status; PPSS = perceived positive social support. Model fit: Model Likelihood Ratio Tests (χ2 (df ) = 366.27 (16),
p < 0.001) showed a good model fit. Nagelkerke’s determination pseudo coefficient R2 = 0.31.

4. Discussion

The current study aimed to (1) examine the prevalence of AjD in Japanese and Lithua-
nian adolescents; and (2) identify the risk factors associated with adolescent AjD in terms
of the socio-interpersonal framework model. Results showed a high prevalence of AjD risk
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in adolescents, and further showed that societal and cultural factors, intrapersonal factors,
and interpersonal factors were associated with AjD risk. Therefore, the hypotheses were
generally supported.

4.1. The Prevalence of AjD and Stressors in Japanese and Lithuanian Adolescents

A high proportion of adolescents exceeded the cut-off value for probable AjD (22.3%).
This high prevalence of AjD in this study could be influenced by the COVID-19 pandemic.
Recent studies in both Japan and Lithuania showed that the COVID-19 pandemic and
resulting social restrictions were associated with behavioral and emotional problems in
adolescents [29,30]. There is also increasing evidence at the global level that the COVID-19
pandemic has a negative impact on the mental health of adolescents [31,32].

The results of this study indicated that there was no significant difference between
Lithuanian and Japanese adolescents in the prevalence of probable AjD. However, in
terms of the cut-off values for more severe symptoms, the prevalence of clinical AjD was
significantly higher in Lithuanian adolescents than in Japanese adolescents. Given the
finding of a previous study [10], this difference could be influenced by the higher number
of cumulative stressors of Lithuanians compared to Japanese adolescents. Additionally,
Lithuanian adolescents reported higher exposure to some specific stressors, such as parental
emigration. Previous studies showed that adolescents with parents abroad reported higher
levels of various mental health issues in comparison to other adolescents [33]. Higher
exposure to interpersonal stressors, such as the death or illness of a close family member,
as well as the end of a friendship or a relationship with a boyfriend/girlfriend, also was
reported in the Lithuanian sample compared to the Japanese sample. Previous studies
show that interpersonal relationship problems may contribute to higher loneliness in
adolescence [34], which, in turn, may foster mental health issues [35], as was found in the
current study.

On the other hand, Japanese adolescents have experienced more financial problems in
family, serious family conflicts, and other stressful events as compared to the Lithuanian
adolescents. Since Japan implemented a “mild lockdown” [36], relying on voluntary public
cooperation during the pandemic, it can be assumed that the social restrictions on people
were less severe than in Lithuania. Despite this, it has been suggested that lifestyle changes
in Japan, such as self-restraint from going out and increased teleworking, have led to an
increase in marital domestic violence [37,38], a record number of child abuse cases [39],
and a general decline in consumer activity [40]. Lifestyle changes during the COVID-19
pandemic may have led to serious family-related stressors for Japanese adolescents.

4.2. Risk Factors of AjD

Female gender, greater socioeconomic difficulties, greater cumulative stressors, lower
resilience, higher loneliness, and lower positive social support contributed to being at risk
of probable AjD (vs. no risk) in adolescents. The results that the female gender was associ-
ated with AjD symptoms are in line with previous findings from adult samples [10,19,41].
Meta-analytic studies also have demonstrated that adolescents’ subjective SES and trait
resilience are associated with their mental health [18,42]. Furthermore, consistent with pre-
vious findings in adults [15,41], perceived social support and loneliness were significantly
associated with probable AjD risk. The results of this study suggest that sociocultural,
intrapersonal, and interpersonal factors are all associated with AjD symptoms, as they are
in adults. For the clinical group (vs. probable AjD), only Lithuanian nationality, greater
cumulative stressors, and lower resilience remained significant risk factors, indicating that
for more severe symptoms, sociocultural and intrapersonal factors may be more influential
for adolescent AjD.

4.3. Limitations and Future Directions

Although promising results were obtained, the current study has several limitations.
First, the cross-sectional design chosen for this study could not address changes in adjust-
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ment disorder symptoms and potential risk factors of AjD. Longitudinal studies are needed
to assess further the association between adjustment disorders and potential risk factors.
Second, it is possible that other factors not addressed in this study may contribute to the
development of AjD. For example, Lorenz et al. [15] showed that in addition to loneliness
and social support, higher dysfunctional disclosure and lower self-efficacy were associated
with both higher symptom severity and higher likelihood of meeting the diagnostic criteria
for AjD. Including these variables, risk factors associated with the development of AjD
in adolescents need to be examined in more detail. Third, this study was conducted as
an online survey due to the spread of COVID-19. Since this study included adolescents
from diverse geographic regions and social classes, and there are previous studies that
support the reliability of online surveys [43], there is some generalizability of our results.
However, there are some problems with the Japanese data, such as the possibility of bias
in the regions of the respondents and the lack of control over the environment in which
participants responded to the survey. Therefore, future studies should examine the preva-
lence of AjD among adolescents and their risk factors by conducting face-to-face surveys.
Finally, this study dealt only with the number of stressors as a risk factor for AjD and not
with the impact of stressors. Considering the findings that the impact of stressors varies
by culture [44], it will be necessary to conduct cross-cultural comparisons of the impact of
stressors and their impact on AjD in the future.

5. Conclusions

The current study provided scientific evidence on the prevalence and risk factors
associated with ICD-11 AjD in adolescents. Specifically, the prevalence of AjD among
adolescents was relatively high in both Japan and Lithuania. In addition, sociocultural
(female gender, socioeconomic difficulties, and cumulative stressors), intrapersonal (lower
resilience), and interpersonal factors (loneliness, lower perceived positive social support)
were risk factors of probable AjD risk (vs. no risk) in adolescents from both countries. To
understand the patterns of onset of specific mental disorders and the context in which they
occur, it is important to examine which factors affecting mental disorders are characteristic
of each culture and which factors are common across cultures. Future comparative studies
among multiple cultures will contribute to the existing knowledge about the onset, patterns,
and consequences of AjD.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/brainsci12091172/s1, Section S1: Preliminary analyses: Validation
and Measurement Invariance of ADNM-8; Section S2: CFA and Measurement Invariance Results
for ADNM-8.

Author Contributions: Conceptualization, K.A. and Y.K.; formal analysis, investigation and data
curation, I.D., S.H., I.T.-K. and P.Z.; writing—original draft preparation, K.A.; writing—review and
editing, S.H. and I.T.-K.; supervision, E.K.; project administration and funding acquisition, Y.K. and
K.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research project was funded by the Japan Society for the Promotion of Science (JSPS),
agreement No. JPJSBP120204201, and the Research Council of Lithuania, agreement No. S-LBJ-20-2.

Institutional Review Board Statement: This research project was conducted in accordance with
the Declaration of Helsinki, and approved by the Ethic Committee for Psychological Research in
Vilnius University (Approval Code: 2019/03/06 Nr. 23; Approval Date: 6 March 2019) and by the
Research Ethics Review Board in Hiroshima University (Approval Code: 20200082; Approval Date:
28 December 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/brainsci12091172/s1
https://www.mdpi.com/article/10.3390/brainsci12091172/s1


Brain Sci. 2022, 12, 1172 11 of 12

References
1. World Health Organization. International Classification of Diseases for Mortality and Morbidity Statistics (11th Revision). 2018.

Available online: https://icd.who.int/browse11/l-m/en (accessed on 20 March 2022).
2. Zelviene, P.; Kazlauskas, E. Adjustment disorder: Current perspectives. Neuropsychiatr. Dis. Treat. 2018, 14, 375–381. [CrossRef]

[PubMed]
3. Einsle, F.; Köllner, V.; Dannemann, S.; Maercker, A. Development and validation of a self-report for the assessment of adjustment

disorders. Psychol. Health Med. 2010, 15, 584–595. [CrossRef]
4. Maercker, A.; Einsle, F.; Köllner, V. Adjustment disorders as stress response syndromes: A new diagnostic concept and its

exploration in a medical sample. Psychopathology 2007, 40, 135–146. [CrossRef]
5. Bley, S.; Einsle, F.; Maercker, A.; Weidner, K.; Joraschky, P. Evaluation of a new concept for diagnosing adjustment disorders in a

psychosomatic setting. Psychother. Psychosom. Med. Psychol. 2008, 58, 446–453. [CrossRef] [PubMed]
6. Ben-Ezra, M.; Mahat-Shamir, M.; Lorenz, L.; Lavenda, O.; Maercker, A. Screening of adjustment disorder: Scale based on the

ICD-11 and the adjustment disorder new module. J. Psychiatr. Res. 2018, 103, 91–96. [CrossRef]
7. Glaesmer, H.; Romppel, M.; Brahler, E.; Hinz, A.; Maercker, A. Adjustment disorder as proposed for ICD-11: Dimensionality and

symptom differentiation. Psychiatry Res. 2015, 229, 940–948. [CrossRef] [PubMed]
8. Maercker, A.; Forstmeier, S.; Pielmaier, L.; Spangenberg, L.; Brahler, E.; Glaesmer, H. Adjustment disorders: Prevalence in a

representative nationwide survey in Germany. Soc. Psychiatry Psychiatr. Epidemiol. 2012, 47, 1745–1752. [CrossRef] [PubMed]
9. Maercker, A.; Forstmeier, S.; Enzler, A.; Krüsi, G.; Hörler, E.; Maier, C.; Ehlert, U. Adjustment disorders, posttraumatic stress

disorder, and depressive disorders in old age: Findings from a community survey. Compr. Psychiatry 2008, 49, 113–120. [CrossRef]
[PubMed]

10. Zelviene, P.; Kazlauskas, E.; Maercker, A. Risk factors of ICD-11 adjustment disorder in the Lithuanian general population
exposed to life stressors. Eur. J. Psychotraumatology 2020, 11, 1708617. [CrossRef] [PubMed]

11. Liang, L.; Ben-Ezra, M.; Chan, E.W.W.; Liu, H.; Lavenda, O.; Hou, W.K. Psychometric evaluation of the adjustment disorder new
Module-20 (ADNM-20): A multi-study analysis. J. Anxiety Disord. 2021, 81, 102406. [CrossRef]

12. Beautrais, A.L.; Joyce, P.R.; Mulder, R.T. Precipitating factors and life events in serious suicide attempts among youths aged 13
through 24 years. J. Am. Acad. Child Adolesc. Psychiatry 1997, 36, 1543–1551. [CrossRef]

13. Goldston, D.B.; Sergent, D.S.; Reboussin, B.A.; Reboussin, D.M.; Kelley, A.E.; Frazier, P.H. Psychiatric diagnoses of previous
suicide attempters, first-time, and repeat attempters on an adolescent inpatient psychiatry unit. J. Am. Acad. Child Adolesc.
Psychiatry 1998, 137, 924–932. [CrossRef] [PubMed]

14. Silva, S.A.; Silva, S.U.; Ronca, D.B.; Gonçalves, V.S.S.; Dutra, E.S.; Carvalho, K.M.B. Common mental disorders prevalence in
adolescents: A systematic review and meta-analyses. PLoS ONE 2020, 15, e0232007. [CrossRef]

15. Lorenz, L.; Perkonigg, A.; Maercker, A. A socio-interpersonal approach to adjustment disorder: The example of involuntary job
loss. Eur. J. Psychotraumatology 2018, 9, 1425576. [CrossRef] [PubMed]

16. Maercker, A.; Horn, A.B. A Socio-interpersonal perspective on PTSD: The case for environments and interpersonal processes.
Clin. Psychol. Psychother. 2013, 20, 465–481. [CrossRef]

17. Lee, E.E.; Martin, A.S.; Tu, X.; Palmer, B.W.; Jeste, D.V. Childhood Adversity and Schizophrenia: The Protective Role of Resilience
in Mental and Physical Health and Metabolic Markers. J. Clin. Psychiatry 2018, 79, 2559. [CrossRef]

18. Hu, T.; Zhang, D.; Wang, J. A meta-analysis of the trait resilience and mental health. Personal. Individ. Differ. 2015, 76, 18–27.
[CrossRef]

19. Kazlauskas, E.; Gegieckaite, G.; Eimontas, J.; Zelviene, P.; Maercker, A. A brief measure of the international classification of
diseases-11 adjustment disorder: Investigation of psychometric properties in an adult help-seeking sample. Psychopathology 2018,
51, 10–15. [CrossRef]

20. Eimontas, J.; Gegieckaite, G.; Dovydaitiene, M.; Mazulyte, E.; Rimsaite, Z.; Skruibis, P.; Zelviene, P.; Kazlauskas, E. The role of
therapist support on effectiveness of an internet-based modular self-help intervention for adjustment disorder: A randomized
controlled trial. Anxiety Stress Coping 2018, 31, 146–158. [CrossRef]

21. Eimontas, J.; Rimsaite, Z.; Gegieckaite, G.; Zelviene, P.; Kazlauskas, E. Internet-based self-help intervention for ICD-11 adjustment
disorder: Preliminary findings. Psychiatr. Q. 2018, 89, 451–460. [CrossRef]

22. Skruibis, P.; Eimontas, J.; Dovydaitiene, M.; Mazulyte, E.; Zelviene, P.; Kazlauskas, E. BADI: Protocol of a randomized controlled
trial evaluating internet-based modular program for adjustment disorder. BMC Psychiatry 2016, 16, 264. [CrossRef] [PubMed]

23. Wagnild, G. The Resilience Scale User’s Guide for the US English Version of the Resilience Scale and the 14-Item Resilience Scale
(RS-14). The Resilience Center, USA. 2009. Available online: https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/
ReferencesPapers.aspx?ReferenceID=1604067 (accessed on 19 March 2022).

24. Zelviene, P.; Jovarauskaite, L.; Truskauskaite-Kuneviciene, I. The psychometric properties of the resilience scale (RS-14) in
Lithuanian adolescents. Front. Psychol. 2021, 12, 1747. [CrossRef] [PubMed]

25. Nishi, D.; Uehara, R.; Kondo, M.; Matsuoka, Y. Reliability and validity of the Japanese version of the Resilience Scale and its short
version. BMC Res. Notes 2010, 3, 310. [CrossRef] [PubMed]

26. Hughes, M.E.; Waite, L.J.; Hawkley, L.C.; Cacioppo, J.T. A short scale for measuring loneliness in large surveys. Res. Aging 2004,
26, 655–672. [CrossRef] [PubMed]

https://icd.who.int/browse11/l-m/en
http://doi.org/10.2147/NDT.S121072
http://www.ncbi.nlm.nih.gov/pubmed/29416339
http://doi.org/10.1080/13548506.2010.487107
http://doi.org/10.1159/000099290
http://doi.org/10.1055/s-2007-986294
http://www.ncbi.nlm.nih.gov/pubmed/18092283
http://doi.org/10.1016/j.jpsychires.2018.05.011
http://doi.org/10.1016/j.psychres.2015.07.010
http://www.ncbi.nlm.nih.gov/pubmed/26272020
http://doi.org/10.1007/s00127-012-0493-x
http://www.ncbi.nlm.nih.gov/pubmed/22407021
http://doi.org/10.1016/j.comppsych.2007.07.002
http://www.ncbi.nlm.nih.gov/pubmed/18243882
http://doi.org/10.1080/20008198.2019.1708617
http://www.ncbi.nlm.nih.gov/pubmed/32002141
http://doi.org/10.1016/j.janxdis.2021.102406
http://doi.org/10.1016/S0890-8567(09)66563-1
http://doi.org/10.1097/00004583-199809000-00012
http://www.ncbi.nlm.nih.gov/pubmed/9735612
http://doi.org/10.1371/journal.pone.0232007
http://doi.org/10.1080/20008198.2018.1425576
http://www.ncbi.nlm.nih.gov/pubmed/29410777
http://doi.org/10.1002/cpp.1805
http://doi.org/10.4088/JCP.17m11776
http://doi.org/10.1016/j.paid.2014.11.039
http://doi.org/10.1159/000484415
http://doi.org/10.1080/10615806.2017.1385065
http://doi.org/10.1007/s11126-017-9547-2
http://doi.org/10.1186/s12888-016-0980-9
http://www.ncbi.nlm.nih.gov/pubmed/27456085
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1604067
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1604067
http://doi.org/10.3389/fpsyg.2021.667285
http://www.ncbi.nlm.nih.gov/pubmed/34093364
http://doi.org/10.1186/1756-0500-3-310
http://www.ncbi.nlm.nih.gov/pubmed/21083895
http://doi.org/10.1177/0164027504268574
http://www.ncbi.nlm.nih.gov/pubmed/18504506


Brain Sci. 2022, 12, 1172 12 of 12

27. Joseph, S.; Williams, R.; Yule, W. Crisis support, attributional style, coping style, and post-traumatic symptoms. Personal. Individ.
Differ. 1992, 13, 1249–1251. [CrossRef]

28. Nylund, K.L.; Asparouhov, T.; Muthen, B. Deciding on the Number of Classes in Latent Class Analysis and Growth Mixture
Modeling: A Monte Carlo Simulation Study. Struct. Equ. Model. Multidiscip. J. 2007, 14, 535–569. [CrossRef]

29. Daniunaite, I.; Truskauskaite-Kuneviciene, I.; Thoresen, S.; Zelviene, P.; Kazlauskas, E. Adolescents amid the COVID-19 pandemic:
A prospective study of psychological functioning. Child Adolesc. Psychiatry Ment. Health 2021, 15, 45. [CrossRef]

30. Kishida, K.; Tsuda, M.; Waite, P.; Creswell, C.; Ishikawa, S. Relationships between local school closures due to the COVID-19 and
mental health problems of children, adolescents, and parents in Japan. Psychiatry Res. 2021, 306, 114276. [CrossRef]

31. Jones, E.A.K.; Mitra, A.K.; Bhuiyan, A.R. Impact of COVID-19 on mental health in adolescents: A systematic review. Int. J.
Environ. Res. Public Health 2021, 18, 2470. [CrossRef]

32. Racine, N.; McArthur, B.A.; Cooke, J.E.; Eirich, R.; Zhu, J.; Madigan, S. Global Prevalence of Depressive and Anxiety Symptoms in
Children and Adolescents During COVID-19. JAMA Pediatr. 2021, 175, 1142. [CrossRef] [PubMed]
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