Harris et al. BioPsychoSocial Medicine (2023) 17:2

BioPsychoSocial Medicine
https://doi.org/10.1186/513030-022-00259-w

RESEARCH

Validation of the brief Adjustment Disorder
New Modules with Australian oncology patients

Bernadette E. Harris, Kylie Rice ®, Clara V. Murray and Einar B. Thorsteinsson

Open Access

=

Check for
updates

Abstract

Background Evidence suggests that up to 30% of cancer patients may meet the criteria for adjustment disorder.
However, no assessment instruments have been validated for use with cancer patients. The Adjustment Disorder New
Module (ADNM)-8 and ADNM-4 are brief screening tools for adjustment disorder mapped directly to the new ICD-11
criteria. The aim of this study was to investigate the factor structure and validity of both instruments in an Australian
sample of adult oncology patients.

Methods A total of 405 participants with a cancer diagnosis were recruited online from across Australia. Participants
reported cancer-specific information, such as time since diagnosis, treatment stage, cancer stage, type of cancer, and
the following questionnaires: 8-item Adjustment Disorder New Module (ADNM-8), the World Health Organisation
Well-Being Index (WHO-5), and the short form Depression Anxiety and Stress Scale (DASS-21). The predictiveness

of stressors was assessed using multiple regression analysis and the structure of the ADNM-8 and the ADNM-4 was
tested using confirmatory factor analysis.

Results Six previously tested models were examined, and the results suggested a 2-factor structure reflecting the
two ICD-11 diagnostic criteria clusters of preoccupation with the stressor and failure to adapt was a good fit for both
scales. The ADNM-4 outperformed the longer version of the scale on numerous fit indices though the ADNM-8 and
ADNM-4 were highly correlated. Correlations of both scales with the psychological distress scale, the stress subscale,
and the wellbeing index indicated good construct validity.

Conclusions Our results suggest that the ADNM-8 and ADNM-4 are useful screening tools for assessing adjustment
disorder symptoms in cancer patients. The prompt screening of cancer patients encourages early intervention for
those at risk of adaptation difficulties and informs research and clinical decisions regarding appropriate treatments.
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Background

In Australia, cancer causes extensive morbidity and mor-
tality [1]. Estimates suggest that in 2021 there will be
151,000 new cancer diagnoses and 49,000 cancer-related
deaths [2]. The incidence of cancer is growing relative to
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the ageing population, and the risk of cancer increases
markedly from the age of 35 [2, 3]. However, survival
rates are increasing due to improved screening and treat-
ments, increasing the need to understand the practical
and psychological adjustment needs and experiences of
those in survivorship [2]. Cancer places a huge social and
economiic stress on individuals, families, and the commu-
nity. Increased incidence and survival rates have implica-
tions for health and welfare service provision, including
the need for sensitive screening instruments and appro-
priate psychological interventions which facilitate healthy
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psychological adjustment and, in turn, optimise quality of
life for those living with cancer [4].

Adjustment disorder

In 2018 the World Health Organization (WHO; [5])
released a new definition of adjustment disorder (AjD): a
maladaptive response to a stressor (e.g., a cancer diagno-
sis, family or work conflicts) that appears within a month
of the stressor. The International Classification of Dis-
eases (ICD-11; [5]) identifies AjD as having the following
differentiating features, 1) a preoccupation with, and 2)
a failure to adapt to the stressful event ([5], 6B43). The
improved clarity offered by the new definition suggest it
is timely to investigate the properties of screening instru-
ments that map to the new diagnostic criteria.

AjD is associated with significant functional impair-
ment and reduced quality of life [6], and an increased
relational risk [7]. If left untreated, AjD may increase sui-
cide risk [8, 9] and heighten suicidal behaviour [10]. A
longitudinal study of injury survivors by O’'Donnell et al.
[11] found that the presence of AjD at 3-months post-
injury increased the likelihood of another more severe
psychiatric disorder (e.g., major depressive disorder,
posttraumatic stress disorder) at 12-months. If this is cor-
rect, early detection of adjustment issues is critical, and
prompt intervention may disrupt this prognosis [11]. In
the cohort of injury survivors, O’'Donnell et al. found that
AjD was a chronic condition in one-third of their sam-
ple, suggesting that AjD may be a pervasive disorder in
some people. Given the nature of cancer and the impact
of cancer treatments (e.g., pain, fatigue), and because
the effects of cancer can be long term, it seems at least
possible that for some oncological patients, AjD may be
a persistent rather than transient disorder. Despite hav-
ing been cast as a less severe disorder, and labelled the
“wastebasket” of diagnoses [12], it is associated with
considerable individual and relationship distress, reduc-
tion in quality of life, decreased functionality (e.g., sleep
disturbances), increased suicidal ideation [13] and risk of
death by suicide [14], and as such warrants greater atten-
tion in research.

AjD and cancer

AjD commonly presents in the context of a cancer diag-
nosis; however, there is sparse extant research on the
disorder in this context [12, 15]. A meta-analysis of 23
studies in oncological and haematological settings found
that the prevalence of AjD in cancer patients was 19.4%
and in palliative care settings it was 15.4% [16]. An Aus-
tralian longitudinal study of people who experienced
AjD after major injury assessed prevalence at a similar
level [11]. Horn [17] found prevalence estimates of AjD
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at similar levels in patients experiencing multimorbidity
(including cancer patients). Recently Van Beek et al. [18]
assessed the prevalence of AjD in cancer patients after
treatment as between 13-15%. Given the preponder-
ance of assessments cancer patients undergo, any psy-
chological assessments must be valid, reliable, and brief
to have any clinical utility. In addition to being efficient,
brief instruments can also reduce the erroneous comor-
bidity of disorders when they focus on the core elements
of a disorder [19, 20]. There are only two brief AjD spe-
cific screening tools available to clinicians; those based
on the Adjustment Disorder New Module (ADNM;
[21]) and the International Adjustment Disorder Ques-
tionnaire [22], which is longer than both versions of the
ADNM examined in this study. Most structured clinical
interviews do not include assessment of the disorder, and
those that do usually have very few items and only if the
threshold for other disorders is unmet [23]. Given the
prevalence, and possible impairment, related to a cancer
diagnosis, research into AjD in this population is greatly
needed.

AjD assessment

Kazlauskas E et al. [6] investigated the psychometric
properties of a shortened 8-item scale (ADNM-8) with
a sample of individuals who registered for a stress man-
agement program. The 8-item scale included the list of
stressors and the core AjD symptoms (preoccupation and
failure to adapt). Kazlauskas et al. found the 8-item scale
to have two factors aligned with the two core symptom
groups, with good construct validity and internal reli-
ability. Later Ben-Ezra et al. [19] examined the construct
validity of the ADNM-8 with a representative Israeli
national sample and extended the Kazlauskas study by
testing a new Ultra-Brief 4-item scale (ADNM-4). In
addition, they established cut-off scores for each scale.
Ben-Ezra’s study found that a 7-item (the ADNM-8 less
the functional impairment item) two-factor model was a
better fit than an AjD one-factor model. Concerning the
ADNM-4, the two-factor model outperformed the unidi-
mensional structure tested [19]. The Ben-Ezra et al. [19]
study showed evidence for the diagnostic usefulness of
each scale, particularly their ability to rule out AjD. In
2019, Lavenda et al. [24] conducted a revalidation of the
ADNM-4 with a non-clinical sample of Israelis adults.
They found that a unidimensional factor fit the data
well using exploratory factor analysis and confirmatory
factor analysis (CFA). The validity of these brief scales
appears to be supported. However, there is some discrep-
ancy regarding the factor structure of the ADNM-4 (i.e.,
whether there is a unidimensional or bidimensional fac-
tor structure and if it is the same for both scales). In addi-
tion to recommending the factor structure of the scales
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be clarified, prior research urges future studies focus on
specific stressor groups, targetted populations, and other
cultures to check the psychometric properties of the
instruments further [6, 19, 21, 24]. Importantly, examin-
ing the psychometric properties with different cultures
and targetted populations establishes the degree of clini-
cal utility and appropriateness of the scales for use within
that culture and with that particular population.

The present study

Researchers have not yet assessed the psychometric
properties of the ADNM-8 or ADNM-4 with an onco-
logical sample or an Australian sample. As such, the pre-
sent study aims to test the factor structure of the English
versions of the ADNM-8 and ADNM-4 scales and to
assess which of the factor structures identified in previ-
ous validation studies i.e., [6, 19, 24] hold for an Austral-
ian sample of adults coping with the effects of cancer.
The investigation includes examining the psychomet-
ric properties of the English versions of the ADNM-8
and ADNM-4 in an adult sample of Australian cancer
patients. The present study will replicate and extend the
original validation study by Kazlauskas et al. [6] and rep-
licate the AjD sections of the study by Ben-Ezra et al.
[19]. Furthermore, this study will address the gaps in
the study by Kazlauskas et al. by assessing both conver-
gent and discriminant validity. CFA will test the scales’
hypothesised structure, the prevalence of stressors will
be investigated, and the predictive utility of stressors will
be examined using multiple regression. Therefore, the
following hypotheses are proposed:

H1 : That AjD scores will be positively associated
with psychological distress and negatively associated
with wellbeing.

H2: Given previous research, the cohort, and tim-
ing of the study, the researchers considered that the
participants’ own serious illness and the impact of
COVID-19 would be the most commonly reported
stressors.

H3: That there would be gender effects in the preva-
lence of stressors with women reporting death and
illness of a loved one, moving, and family conflicts
more often than men,

H4: That the strongest predictor of AjD scores
would be participants’ own serious illness.

H5: That participants would report cancer and its
consequences as the most straining stressor.

H6: Given the findings of O’Donnell et al.[11], the
authors’ proposed that AjD scores would be equiva-
lent for those diagnosed within the past 12 months
compared with those diagnosed longer than
12 months.
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H7: Finally, the researchers hypothesised that the
ADNM-8 and ADNM-4 would reflect the ICD-11
criteria and show a bifactor structure.

Method

Design

This study uses a cross-sectional design to examine relation-
ships between item responses (indicators) and latent varia-
bles (factors) in the ADNM-8 and ADNM-4 screening scales.

Participants

Following a university ethics committee approval, the
research team advertised the study on social media
between September 2020 and April 2021. Advertising
invited people residing in Australia over 18 and diag-
nosed with cancer to participate in the study. Recruit-
ment resulted in 405 participants who completed the
ADNM-8 scale, the validity scales, and demographic
information as part of a larger battery of measures. The
age range of participants was 35 to 85 years (M =59.73,
SD=8.73), with most participants being female (74%),
heterosexual (95%), and married (67%). Most participants
identified as from an Australian cultural background
(78%), with Aboriginal and Torres Strait Islanders repre-
sented similarly to their representation in the same-age
Australian general population (2%). Participants came
from all over Australia, with a slight majority from rural
and remote areas (56%).

All participants had a cancer diagnosis; most females
reported breast cancer (61%), followed by ovarian can-
cer (8%), whereas most males were diagnosed with
prostate cancer (32%), followed by bowel cancer (16%).
Table 1 shows the full list of cancer types in the sample.
Many participants reported having Stage 3 or 4 cancer
(40.5%), and similar numbers reported being in the treat-
ment or treatment review stage (35%). Table 2 provides
the breakdown of cancer and treatment stages of those in
the sample. Time since diagnosis was on average 4.6 years
(SD=6.12), although 29% of the sample had been diag-
nosed within the past 12 months. Many patients travelled
significant distances to see their oncologist (M =65.29 km,
Range =0-1600 km, SD=148.8 km), some travelling more
than 120 kms (14%).

Measures

Demographic information

The online questionnaire collected patients’ home post-
code, age, sex assigned at birth, current gender, sexual-
ity, relationship status, length of time in the relationship,
number of children cared for, cultural background, and
number of people residing at the home address.
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Table 1 Types of cancers in the sample (N=405)

Cancer type N %

Breast cancer 185 457
Prostate cancer 34 84
Bowel cancer 30 74
Ovarian cancer 24 59
Melanoma 15 37
Non-Hodgkin lymphoma 15 3.7
Lung cancer 11 2.7
Bladder cancer 10 2.5
Blood cancers 8 20
Uterine cancer 7 1.7
Bone and Bone Marrow cancers 7 1.7
Kidney cancer 6 1.5
Hodgkin lymphoma 5 12
Cervical cancer 5 1.2
Keratinocyte cancers 5 12
Throat cancer 4 1.0
Soft tissue sarcoma 4 1.0
Other cancers 30 74

Table 2 Cancer and treatment stage of participants in the
sample (N=405)

Variable N %

Cancer stage

Stage O 31 7.7
Stage 1 57 14.1
Stage 2 85 21.0
Stage 3 88 21.7
Stage 4 76 18.8
| don't know 68 16.8
Treatment stage
Pre-treatment planning 9 2.2
Treatment 116 286
Treatment review 26 6.4
Post-treatment monitoring 155 383
Remission review 59 14.6
Palliative care 13 32
Other, please specify 27 6.7

Cancer-specific information

Participants reported the length of time since their can-
cer diagnosis, their treatment stage, cancer stage, type
of cancer, and the number of kilometres they travel to
their oncologist.
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Adjustment disorder

The 8-item Adjustment Disorder New Module [6] is
a brief screening tool that assesses ICD-11 symptoms
of AjD. The scale includes two components 1) a list of
stressors and 2) AjD symptom criteria. The stressor list
comprises acute and chronic stressors and asks partici-
pants to select all that have impacted them in the past
two years. One stressor was added to the list to reflect
the current pandemic, "The impact of COVID-19’ Par-
ticipants then identify the most straining events from
those previously selected. The second section has eight
items—two 4-item subscales that address the core
ICD-11 AjD symptoms: preoccupation (e.g., “I have
to think about the stressful situation a lot and this is a
great burden to me”) and failure to adapt (e.g., “Since
the stressful situation, I find it difficult to concentrate
on certain things”). The ADNM-8 measures each item
on a 4-point scale from 1 (Never) to 4 (Often). Each
subscale item is added to produce subscale scores,
and summing all items provides a total score. Par-
ticipants indicate how long they have experienced this
reaction indicating if less than 1-month, 1-month to
6-months, or 6-months to 2-years. The ADNM-8 has
previously shown adequate to good internal reliability
with Cronbach’s alphas for the subscales of Preoccu-
pation a=0.85 and Failure to Adapt a=0.71, and the
total ADNM-8 scale « =0.83 [6]. The ADNM-4 is a very
brief version of the ADNM-8 with only 4 questions, two
from each subscale. The ADNM-4 has shown adequate
reliability with a =0.81 [19]. Table 3 presents the items
in both the ADNM-8 and ADNM-4.

Ben-Ezra et al. [19] used a ROC analysis to test the ‘theo-
retical algorithm’ for an ICD-11 AjD diagnosis and proposed
a cut-off score of 18.5 for clinical use with the ADNM-8 scale
and 8.5 for the ADNM-4. Above these scores, Ben-Ezra et al.
found that an AjD diagnosis was highly likely. These cut-off
sores are currently recommended for clinical use.

Wellbeing

Wellbeing was measured using the 5-item WHO Well-
Being Index (WHO-5; [25]), which assesses subjective
psychological wellbeing over the past two weeks. The
WHO-5 includes positively phrased statements reflecting
current wellbeing (e.g., “I have felt cheerful and in good
spirits”). The WHO-5 is considered unidimensional, free
of diagnostic specificity, and is deemed a clean generic
scale for the measure of wellbeing [26]. The WHO-5 has
shown sensitivity to treatment change with oncology
patients [27], and has been used extensively in stress-
related studies, and has reported high clinometric validity
[26]. In the present study, the WHO-5’s internal consist-
ency was assessed by Cronbach’s alpha 0.89.
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Table 3 Items on the ADNM-4 and ADNM-8 Scales

Item Statement ADNM-4 ADNM-8
1 I have to think about the stressful event repeatedly - Included
2 | have to think about the stressful situation a lot and this is a great burden to me Included Included
3 Since the stressful situation, | find it difficult to concentrate on certain things Included Included
4 | constantly get memories of the stressful situation and can't do anything to stop them Included Included
5 My thoughts often revolve around anything related to the stressful situation - Included
6 Since the stressful situation, | do not like going to work or carrying out the necessary tasks in everyday life Included Included
7 Since the stressful situation, I can no longer sleep properly - Included
8 Overall, the stressful situation affected me strongly in my personal relationships, my leisure activities, or in - Included

other important areas of life

Note. Answer anchors for each item = never, rarely, sometimes, often

Psychological distress

The 21-item Depression Anxiety and Stress Scale (DASS-
21; [28]) measures the frequency of negative emotional
states during the past week. The DASS-21 has three
7-item subscales: depression, anxiety, and stress. These
subscales combine to measure a more general dimension
of psychological distress [29], with higher scores indicat-
ing greater levels of distress. The DASS-21 subscales dis-
tinguish well between depression, anxiety, and stress [29,
30]. The DASS-21 has been used previously in studies
using the Adjustment Disorder New Modules [31], and
has been shown to have good psychometric properties
in both Australian and oncological samples [29, 32, 33].
Table 4 shows the DASS-21 means and standard devia-
tions for the present study. The DASS-21 has previously
demonstrated good internal consistency. In the current
study, Cronbach’s alphas were depression 0.91, anxiety
0.83, stress 0.88, and 0.94 for the total scale.

Statistical analysis
The predictiveness of stressors was assessed using mul-
tiple regression analysis. The structure of the ADNM-8

and the ADNM-4 was tested using confirmatory factor
analysis. An a priori power analysis estimated the sam-
ple size required for model structure as 100 and 90 to
detect an effect size of 0.3 with alpha of 0.05 and 80%
power [34]. Tabachnick and Fidell [35] argue that good
fitting models perform well on several indices. There-
fore, several fit indices are reported to provide an over-
all picture of the performance of each model. Criteria
levels used are those recommended by Tabachnick and
Fidell [35] and Medsker et al. [36]. The ADNM-4 analy-
sis was based on responses given to the 8-item scale.
We tested six models in total: four ADNM-8 models
and two ADNM-4 models. The first two models tested
were replicated from the study by Kazlauskas et al. [6].
Model 1 was a 2-factor, 8-item model comprised of two
latent factors (preoccupation and failure to adapt) with
four items loaded onto each factor, reflecting the core
AjD symptoms and one item representing functional
impairment [6]. Model 2 comprised Model 1 with the
addition of a correlation between Items 1 and 2. Mod-
els 3—6 were replicated from the study by Ben-Ezra et al.
[19]. Model 3 was a 2-factor, 7-item model comprised of

Table 4 Means, standard deviations, and correlations between the ADNM-8, ADNM-4, DASS-21 subscales and totals, and the WHO-5

(N=405)

Measure M SD 1 2 3 4 5 6 7 8 9 10
1. ADNM-8 Subscale: Preoccupation  11.73 296 -

2. ADNM-8 Subscale: Fail to Adapt 10.56 311 72% -

3. ADNM-8 Total 2229 562  92* 93** -

4. ADNM-4 Subscale: Preoccupation 573 156  96** 68%* 88** -

5. ADNM-4 Subscale: Fail to Adapt 5.00 167  69%% 91%* 86** 66%* -

6. ADNM-4 Total 10.72 296 90** 88** 96** 90** 92** -

7.DASS-21 Subscale: Depression 6.15 455  A42** S1xx 50%% A 50%% ST -

8. DASS-21 Subscale: Anxiety 4.63 3.87 A40** AT** AT** AT A46%* A48** 66** -

9. DASS-21 Subscale: Stress 7.00 392 A46** 52** 53%* A6** 50%* 53%* 70** J3** -

10. DASS-21 Total 17.77 11.03 A48%* 56%* 56%* A8** S55%* S57%* 89%* 88** 90** -
11. WHO-5 47.60 21.70 -42%% - 53%* - 5)¥* -42%% -48%* -49%* -66%*% -51%F - 5e** - 65%

Note. Associations tested with Pearson’s r with 2000 bootstraps
" p<0.01 (one-tailed)
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two latent factors (preoccupation and failure to adapt)
with four items loaded onto preoccupation and three
items onto failure to adapt. Consistent with Ben-Ezra
et al’s [19] second model, the functional impairment
item was omitted. The fourth model tested was a one-
factor, 7-item model, which included the core AjD symp-
toms without the functional impairment item, with all
items loading onto a single general AjD factor [19]. The
fifth and sixth models examined the ultra-brief ADNM-4
scale. Each model comprised two items from each clus-
ter of symptoms: Items 2, 3, 4 and 6 taken from the
ADNM-8. Model 5 tested a 2-factor version, and Model
6 examined a general AjD factor. Confirmatory factor
analysis with maximum likelihood estimation was calcu-
lated with R Version 4.0.5 and RStudio Version 1.4.1106
to examine the ADNM-8 and ADNM-4. All other data
analyses used IBM SPSS Statistics Version 27.

Results

Descriptive statistics, reliability, and correlations

The mean score for the ADNM-8 was 22.29 (SD=5.62),
and the ADNM-4 was 10.72 (SD=2.96) in the current
study sample. Table 4 lists descriptive statistics for the
sample. Cronbach’s alphas indicated high internal reli-
ability for both the ADNM-8 and ADNM-4. Internal reli-
ability for the ADNM-8 was «=0.90 and for the Ultra
Brief ADNM-4, a=0.81.

To test the first hypothesis and examine the construct
validity of the two scales the relationship between the
scales and between both scales and the DASS-21 and
the WHO-5 were examined using a Pearson’s product-
moment correlation. Gignac and Szodoral [37] recom-
mend revised normative guidelines for interpreting
correlations, 0.10, 0.20, and 0.30 as small, medium, and
large, respectively. Table 4 includes the correlations
tested. Correlations between the two versions of the
ADNM under consideration, are significant and large,
0.96 meaning the ADNM-4 is capturing the same con-
struct and therefore indicates the ADNM-4 can be used
as a replacement for the longer version of the scale.
Correlations were significant and large between both
ADNM scales, and the DASS-21 total and its subscales.
This result points to the convergent validity of the
ADNM scales. The ADNM scales also had consistently
larger correlations with the depression subscales and
stress subscales than with the anxiety subscale. Further,
both versions of the ADNM had significant and large
negative correlations with the WHO-5 supplying sup-
port for discriminant validity.

Prevalence of stressors by gender
To test the second hypothesis the frequency of stressors
was assessed. Participants had experienced an average
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of 4.07 (SD=2.13) stressors in the two years preceding
the survey, ranging from one to thirteen stressors. Most
of the sample (89.4%) experienced multiple life stressors.
The prevalence of stressors appears in Table 5. The most
selected stressors were own serious illness and the impact
of COVID-19. In testing the third hypothesis we found
significant gender effects for several stressors. Compared
with men, women reported family conflict, the impact of
COVID-19, and the death of a loved one more frequently
as significant life stressors. Table 5 provides the detail of
stressors selected and the gender effects.

Stressor predictors of AjD

A multiple regression analysis examined the predictive-
ness of stressors to test the fourth hypothesis. Nine-
teen stressors entered in one block accounted for 25.4%
of the variance in ADNM-8 AjD scores, R*=0.25,
F(19.385)=6.91, p<0.001. The regression results
appear in Table 6. In order of influence, the stressors
that explained the most significant amounts of unique
variance in ADNM-8 scores were: 1) financial problems
(3.28%), 2) own serious illness (3.06%), 3) family con-
flicts (2.37%), 4) conflicts with neighbours (1.80%), 5)
the impact of COVID-19 (1.54%), 6) natural disasters
and other stressors (1.35% each), and 7) divorce/separa-
tion (1.19%). These eight stressors combined account
for 17.11% of the variance in ADNM-8 scores. The same
stressors were also the most predictive of both subscale
scores; however, the strength of their influence varied:
For the preoccupation subscale, the top stressors were
family conflicts (2.62%), financial problems (1.93%), and
the impact of COVID-19 (1.80%). Own serious illness
was the fifth most influential predictor of preoccupation
(1.61%). The top stressors for the failure to adapt subscale
were own serious illness and financial problems (3.84%
each), followed by conflicts with neighbours (1.77%).

Given the broad range in the time since diagnosis in
the data (from 0.08 to 49 years), secondary analyses were
conducted to consider if the length of time since diagno-
sis influenced the stressors reported. Statistical analysis
was completed to examine the stressor profiles for those
with a diagnosis of less than one year, five years, seven
and a half years, and ten years. These time points were
selected based on the positive skew of the sample (3.00).
The full details of each analysis are provided in the Sup-
plementary Material. Model results for each regression
appear in Table 7.

The major differences between the timepoints were
that for those diagnosed one year or less “The impact
of COVID-19" was twice that of any other timepoint
(B=23.05). Divorce or separation had a greater influ-
ence on the ADNM-8 score as the time since diagnosis
increased, while death of a loved one had a lessor affect.
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Table 5 Prevalence of life stressors (N=405)
Total Male Female Gender effect Effect size
(N=405) (N=105) (N=300)
Life stressors N % N % N % X2 $
The impact of COVID-19 220 543 45 429 175 583 7.51%* 0.14
Acute stressors
Death of a loved one 103 254 18 17.1 85 283 5.14* 0.1
Divorce/separation 24 59 5 4.8 19 6.3 0.35 0.03
Moving 58 143 15 143 43 143 0.00 0.00
Assault / Criminal act 6 1.5 2 1.9 4 1.3 0.17 0.02
Retirement 80 19.8 27 257 53 17.7 3.18 0.09
Termination of an important 77 19.0 16 15.2 61 203 131 0.06
leisure activity
Serious accident 10 25 1 1.0 9 3.0 1.35 0.06
Natural disasters 4 1.0 1 1.0 3 1.0 0.00 0.00
Chronic stressors
Financial difficulties 132 326 37 352 95 31.7 045 0.03
Family conflict 145 358 20 19.0 125 41.7 17.317%% 0.21
Own serious illness 268 66.2 63 60.0 205 68.3 241 0.08
Conflict at work 79 19.5 14 133 65 217 344 0.09
Conflict with neighbours 37 9.1 10 9.5 27 9.0 0.03 0.01
Too much/ too little work 113 279 24 229 89 29.7 1.80 0.07
lliness/care of a loved one 145 358 31 295 114 380 243 0.08
Unemployment 56 13.8 10 9.5 46 153 2.20 0.07
Pressure to meet deadlines 68 16.8 12 114 56 18.7 292 0.09
Other 22 54 6 5.7 16 53 0.02 0.01

" p<.05,*p<.01,***p<.001

‘Financial difficulties’ remained constant across all time-
points, while ‘Own Serious Illness’ had a much greater
influence on the ADNM-8 scores beyond the one year
since diagnosis time point. ‘Family conflict’ stays rela-
tively constant across all time since diagnosis points how-
ever it is lowest for those whose diagnosis came one year
or less. The influence of ‘Natural disasters’ on the total
ADNM-8 score has an inverse relationship to the time
since diagnosis with the one or less timeframe reporting
the largest effect. Refer to Tables 1, 2, 3 and 4 in the Sup-
plementary Material.

Most straining events

The fifth hypothesis examined participants’ reports of
the most straining events of those stressors they had
previously selected. Participants identified cancer and
its related effects such as treatment, medication, pain,
or immobility as the most straining event experienced
(49.4%), followed by illness/death of a loved one (13.1%),
relationship issues (10.4%), and COVID-19 related fac-
tors (9.9%). Cancer in the context of the pandemic as
was nominated as the most straining event experienced
by 10.4%, many referring to having to undergo treatment

without family support and being unable to visit or have
visits from family while undergoing treatment.

Chronicity of AjD

To assess the sixth hypothesis an independent sam-
ples t-test compared the average ADNM-8 scores
reported by those diagnosed within the last 12 months
(n=118) to the average AjD score reported by those
whose diagnosis was less recent (n=287). The ¢-test
revealed there were no significant differences between
these groups on their AjD scores. The recent diag-
nosis group (M=22.72, SD=0.46) reported scores
0.61 points higher on the ADNM-8, 95% CI [-0.519,
1.74] than the less recent diagnosis group (M =22.11,
SD =0.35) however there was more variance in the less
recently diagnosed cohort, £(256.64) =1.06, p =0.289,
two-tailed, Cohen’s d =0.11.

ADNM-8 and ADNM-4 factor structures

To evaluate the final hypothesis a CFA was con-
ducted on six models, two models previously tested by
Kazlauskas et al. [6] and four models previously tested
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Table 6 Unstandardised (B) and standardised (B) regression coefficients and semi-partial correlations (sr) for life stressors as predictors

of ADNM-8 AjD scores (N =405)

Life stressors B 95% Cl for B B t p sr
LL uL

The impact of COVID-19 147 045 250 13 283 .005 12

Acute stressors
Death of a loved one -0.90 -2.07 0.26 -07 -1.52 128 -07
Divorce/separation 2.70 0.56 4.85 1 248 014 1
Moving -0.25 -1.71 1.21 -02 -0.34 736 -02
Assault / Criminal act 0.59 -3.63 4.81 01 0.28 784 01
Retirement -0.07 -1.34 1.20 -01 -0.11 913 -01
Termination of an important leisure 0.14 -1.17 145 01 -0.21 832 01
activity
Serious accident 0.69 -2.48 385 02 043 670 02
Natural disasters 6.81 1.73 11.89 12 2.64 009 12

Chronic stressors
Financial difficulties 2.35 1.23 347 20 412 001 18
Family conflict 1.87 0.82 293 16 3.50 .001 15
Own serious illness 2.15 1.09 3.21 18 3.98 001 18
Conflict at work 0.94 -0.39 226 07 1.39 165 .06
Conflict with neighbours 2.71 0.96 4.46 14 3.05 002 13
Too much/ Too little work 045 -0.79 1.69 04 0.72 474 03
lliness/care of a loved one 0.66 -041 1.72 06 1.21 225 .05
Unemployment 044 -1.04 191 03 0.58 560 03
Pressure to meet deadlines 032 -1.15 1.78 02 042 672 02

Other 295 0.76 5.15 12 264 009 12

Note. Cl Confidence interval, LL lower limit, UL upper limit

Table 7 Results of multiple regressions of the predictiveness of life stressors on ADNM-8 Scores for different time since diagnosis

groups

Time since diagnosis N R? df F p % of
total
cases

<1 year 118 35 19,98 2.72 001 29

<5years 296 28 19,276 5.62 001 73

<75years 328 26 19,308 5.82 001 81

<10vyears 351 29 19,331 7.09 001 87

Note. Df degrees of freedom

by Ben-Ezra et al. [19]. Table 8 presents the results. Of
the four ADNM-8 models tested, the revised Kazlaus-
kas et al.model, shown in Table 8 as Model 2, was the
best fit of the 8-item models tested with this sam-
ple. The correlation between the two factors and fac-
tor loadings for Model 2 appears in Fig. 1. Of the two
ADNM-4 models tested, the two-factor model, shown
in Table 8 as Model 5, fit this sample better. The cor-
relation between the two factors and factor loadings for
Model 5 appear in Fig. 2.

Distress level of the sample

To evaluate the level of distress, we divided the cur-
rent sample into those scoring above and below 18.5
on the ADNM-8 and 8.5 on the ADNM-4. In a com-
parison of composite DASS-21 scores, an indicator
of general psychological distress, the 303 individuals
scoring above 18.5 on the ADNM-8 had significantly
greater psychological distress (M =20.43, SD=10.68)
than the 102 individuals scoring below (M =9.87,
SD=17.80), mean difference=10.56 (95% CI=28.61,
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Table 8 Summary of fit indices for the six models maximum likelihood—standardised regression weights (N =405)
Fit index Criteria Kazlauskas Models Ben-Ezra Models

ADNM-8 ADNM-4

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
X2 122.210 69.055 92453 121.803 0.397 6.253
p <0.001 <0.001 <0.001 <0.001 0.529 0.044
df 19 18 13 14 1 2
X2 /df <200 6.43 3.836389 7.111769 8.700214 0.397 3.1265
NFI > 95 0.932 0.962 0.941 0.922 0.999 0.990
TU > .95 0914 0.955 0917 0.895 1.006 0.978
CFI >.95 0.942 0.971 0.948 0.930 1.000 0.993
RMSEA <.05 0.116 0.084 0.123 0.138 0.000 0.072

90% Cl 0.097-0.136 0.063-0.105 0.100-0.147 0.116-0.161 0.000-0.112 0.010-0.140

SRMR <.08 0.037 0.032 0.033 0.041 0.004 0.016
AlC 6988.509 6937.355 6047.702 6075.053 3743.130 3746.985
BIC 7009.278 6958.955 6065.979 6092.499 3753.930 3756.954

Note. Df degrees of freedom, NFI Normed fit Index, TLI Tucker Lewis Index, CFI Comparative Fit Index, RMSEA Root Mean Square Error of Approximation, 90% C/ RMSEA
90% Confidence Interval, SRMR Standardised Root Mean Square Residual, AIC Akaike Information Criterion, BIC Bayesian Information Criterion
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Fig. 1 Standardised solution of the 2-factor model of the ADNM-8 referred to as Model 2 in Table 8. Note. All modelled correlations and path

coefficients are significant (p <.001)

12.50), t(237.26)=10.70, p=0.001, equal vari-
ances not assumed, 2000 bootstraps (as per [38]),
d=1.05,(95% CI=0.82, 1.29) [39]. Similarly, 316 par-
ticipants scored above 8.5 on the ADNM-4, and had
significantly higher scores on the DASS-21 (M =19.95,
SD =10.80) compared with participants below the cut
point (M =10.02, SD=7.92), mean difference=9.93
(95% CI1=7.89, 11.98), £(189.76) =9.58, p =001, equal
variances not assumed, 2000 bootstraps, d =0.97,(95%
CI=0.72, 1.12).

Discussion

The results support the primary hypothesis of the study
that the factor structure of the English versions of the
ADNM-8 and ADNM-4 scales reflect the ICD-11 AjD
symptom clusters for an Australian sample of adult can-
cer patients. Further, the findings are partially consistent
with the remaining hypotheses and suggest that both the
ADNMS8 and ADNM-4 have good psychometric proper-
ties, and for cancer patients, their illness and the impact
of COVID-19 were significant stressors. It is also clear
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Fig. 2 Standardised solution of the 2-factor model of the ADNM-4 referred to as Model 5 in Table 8. Note. All modelled correlations and path

coefficients are significant (p <.001)

that gender differences exist for stressors, with females
reporting family conflicts and the death of a loved one
significantly more often than men. In contrast, illness of
a loved one and moving did not display gender differ-
ences as they have in earlier studies. Financial difficulty
was the strongest predictor of AjD scores and not par-
ticipants’ own serious illness as expected. However, these
results do support own serious illness as the most strain-
ing stressor experienced by cancer patients. Finally, as
expected, this study found the AjD scores of those with
more or less recent diagnoses to be equivalent.

As predicted and consistent with earlier research, the
results illustrate that AjD scales correlate positively with
measures of psychological distress, depression, anxiety
and stress [24, 31]. The current study found similar cor-
relations between the ADNM-4 and measures of depres-
sion and anxiety as previously found [24]. Further, results
indicated that the AjD scales negatively correlated with
wellbeing. Negative correlations between the ADNM-8
and the WHO-5 were similar to those reported by
Kazlauskas et al. [6], yet stronger than those reported by
Ben-Ezra et al. [19]. In the current study, the ADNM-4
scale correlations with the wellbeing index, whilst in the
same direction, were also stronger than those reported by
Ben-Ezra et al. These findings lend support to the con-
struct validity of the scales, are consistent with earlier
studies, and are indicative of the high distress levels of
the sample.

As expected, one’s own serious illness and the impact of
COVID-19 were the most commonly reported stressors.

Given the eligibility requirement of a cancer diagnosis
to participate and the timing of the study’s recruitment
occurring during the global pandemic, this result seems
unremarkable. It was also expected there would be gen-
der effects for the prevalence of stressors, with women
reporting the death of a loved one, illness of a loved one,
moving, and family conflicts more often than men. The
study only found partial support for this forecast. The
present results indicate that when compared with men,
women did report the death of a loved one and family
conflicts as stressors more frequently; however, they also
reported the impact of COVID-19 more often, which
was not anticipated. In a study of female breast cancer
patients, Savard et al. [40] found that women reported,
among other things, distress about attending treatment
alone, social isolation, and family relationships. Given
the immuno-vulnerability of cancer patients, and the
isolation imposed by forced lockdowns, it seems natural
that the impact of COVID-19 would constitute a serious
stressor for many oncological patients.

The results did not support the hypothesis that a per-
son’s serious illness would be the strongest predictor of
AjD. The strongest predictor was financial difficulties;
Own serious illness was the second most influential
predictor. Given the impact of the current pandemic on
employment and the costs associated with cancer care,
financial difficulties constitute a serious stressor for
many oncological patients at this time. Newby et al. [41]
found that about 50% of the participants in their study
on mental health responses during COVID-19 reported
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moderate to extreme worry about their financial situ-
ation. Weissman et al. [42] found that financial worries
were associated with serious psychological distress and
that the odds of reporting two or more financial wor-
ries were higher for those who reported two or more
chronic health conditions. Kale and Carroll [43] found
in their study of 1380 cancer survivors from the United
States, financial worries related to cancer were associated
with a poorer quality of life, increased depressed mood,
more frequent worry about their cancer returning and,
inter alia, being female, being currently treated, being
diagnosed between one and 3 years ago were signifi-
cant predictors of subjective financial burden. Further,
the average age of the current sample was 60, many of
whom may no longer be earning a regular salary or, due
to COVID-19 may be experienceing difficulties gaining
sufficient work or regaining employment after a layoff,
suggesting that financial worries are of particular impor-
tance for older people experiencing cancer.

Of interest was the variation in the strength of predic-
tors for AjD symptom clusters. The preoccupation clus-
ter saw family conflicts as the strongest predictor. It is
possible that the forced isolation associated with lock-
downs created significant worry and prevented resolu-
tion of any outstanding conflicts, exacerbated existing
tensions, or created new ones, which led to rumination
about family matters. In contrast, own serious illness and
financial difficulties were the strongest predictors of the
failure to adapt cluster of symptoms. Both predictors
were 0.7 times stronger than the strongest predictor for
the preoccupation subscale and were reported as having
a significant impact on the daily lives of cancer patients
interfering with the quality of life and their functional
capacity. Previous research points to the likelihood that
COVID-19 has a disproportionate impact on the eco-
nomic status of cancer patients [44].

The results supported the hypothesis that cancer and
its effects are reported as the most straining stressor
experienced. However, it was frequently one’s own seri-
ous illness within the context of COVID-19 that was
referred to as the most straining stressor (e.g., “I have
done nearly all my treatment (chemo and major surgery)
without my family”). Such comments speak to the psy-
chosocial impact of the COVID-19 pandemic on those
living with cancer and are consistent with recent research
[44, 45].

As predicted, the results suggest that the level of AjD
is equivalent between those with a recent diagnosis and
those with a diagnosis of longer than 12 months. This
finding is consistent with findings by O’'Donnell et al. [11]
in their Australian study and lends support to their argu-
ment that not all AjD is transient when the consequence
of a stressor is ongoing. The nature of cancer is pervasive
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in the lives of those with a diagnosis. The current sample
included a broad range of times since diagnosis from 0.08
to 49 years, which speaks to the ongoing impact of cancer
and its consequences on the lives of those who experi-
ence it. Cancer demands adjustment to a diagnosis and
the treatment, its side effects, physical changes, living
with pain, and the extensive impacts on one’s social, pro-
fessional, and recreational life. Hence, cancer and other
similar illnesses involve continual bouts of adaptation,
which may lead to the chronicity of AjD, as suggested by
O’Donnell et al.

Finally, the results support the prediction that the
ADNM-8 and ADNM-4 would reflect the theoreti-
cal basis of the ICD-11 criteria and show a bifactor
structure. The best fitting models in this research are
the ADNM-8 Model 2 and ADNM-4 Model 5. These
findings are consistent with the previous results by
Kazlauskas et al. [6] though inconsistent with those of
Ben-Ezra et al. [19] and Lavenda et al. [24] which used
general population samples. In contrast, Kazlauskas
used self-referred help-seekers for an AjD stress man-
agement program. This latter sample is more likely to
be a distressed sample than those reflecting the general
population and hence a closer sample to the current
sample. The difference between the best fitting 8-item
model from the Kazlauskas et al. [6] study and the study
by Ben-Ezra et al. [19] may be understood by consider-
ing the exclusion of the functional impairment item in
the latter study. Given the importance and relevance
of functional impairment in oncological patients, this
omission is significant. No real justification for exclud-
ing the functional impairment item in the ADNM-8 is
provided [19]. Impairment in important life domains is
a standard requirement for diagnosing most disorders
in the DSM and ICD classification systems. As back-
ground to the preparation of the ICD-11, Evans et al.
[46] investigated psychologists’ views about diagnos-
tic classifications and found that over 80% of global
respondents agreed that severity and functional impair-
ment were important components of diagnosis. Impair-
ment in critical areas of functioning is a requirement
for diagnosing ICD-11 AjD and forms part of the fail-
ure to adapt symptom cluster. Clinically, functioning
is a key indicator of a disorder’s severity. Functional
impairment lies at the heart of a failure to adapt to new
situations or demands. Omitting impairment from the
scale may compromise the scale’s diagnostic utility. This
may account for the similarity between the CFA results
of the two ADNM-4 models tested in this study com-
pared with the four ADNM-8 models examined given
both exclude the functional impairment item.

Adjustment Disorder is a stress related disorder and
cancer places individuals under a very specific and
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often sustained form of extreme stress. Screening for
Adjustment Disorder allows clinicians to identify those
at risk of developing the disorder (to rule out those
who are not) and to intervene promptly by provid-
ing appropriate information and referral to available
supports including psychologists especially those spe-
cializing in cancer and cancer pain, oncological social
workers, as well as patient and carer support groups.
Further the above services can be targeted to the pre-
senting symptomology based on responses given in the
questionnaires and the specific stressors identified. The
aim of such supports may include counteracting mala-
daptive coping, reducing suicidality and general dis-
tress, improving cognitions and overall quality of life,
reducing rumination, and developing active coping
strategies for the patient and their family. Early inter-
vention improves adherence to treatment and treat-
ment outcomes [47]. As it is also suspected that AjD
may develop into more severe psychopathology over
time the early intervention through effective screen-
ing becomes about prevention of more psychologically
debilitating conditions including those with increased
risk of suicide and long-term influence on the person,
their family, and their community.

Limitations

The present study uses a cross-sectional design which
limits drawing causal conclusions and generalising from
the data. Central to this limitation is the fact that associa-
tions and predictions may exist in the opposite direction.
Secondly, the generalisability of the findings is limited
because the sample is not representative of the cancer
patient population in that it was self-selected and has an
overrepresentation of females. The study design did not
include specific measures for more severe disorders (e.g.
depression, posttraumatic stress disorder, or other stress
related disorders) and therefore distinguishing between
these diagnoses and adjustment disorder is not possible
in the present study. A further point is that participation
in the study was only available online.

Future studies

Further investigation using longitudinal data would be
useful in future research, as would the examination of
AjD in cancer patients beyond the pandemic. Future
research that establishes reliable cut off points for the
current measures when used with cancer patients will
improve the clinical utility of these screening instru-
ments. Future research should include measures of
more sever disorders (e.g., posttraumatic stress disorder,
depression) in the design to allow differentiation between
AjD and other disorders. A comparison of adjustment
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disorder in Australian non-oncological participants may
strengthen the generalisability of the current findings
and/or find differences worthy of future study. Further
investigation of the impact of COVID-19 on rural and
remote cancer sufferers and AjD would also be useful
for future research as would examination of the differ-
ences between rural and urban instances of AjD in cancer
patients and in a more representative Australian sample.

Implications for practice

Based on these findings, it is reasonable to suggest that
the ADNM-8 and ADNM-4 offer enhanced diagnostic
usefulness in distinguishing those oncological patients
at increased risk of AjD from those who are not. These
scales offer a brief, reliable, valid assessment of AjD in
oncological patients.

Given the strength of financial difficulties as a pre-
dictor of elevated levels of AjD, targeting interven-
tions to assist individuals to better cope with financial
stressors may be a useful clinical area to pursue. In
addition, interventions for women that reduce rumina-
tion about COVID-19 and improve coping with fam-
ily conflicts through skills development and improved
thinking strategies may offer avenues to relieve cancer-
associated stress and reduce preoccupation levels. In
this sample, the predictiveness of own serious illness
on failure to adapt was strong and may have implica-
tions for the target of interventions. Acceptance based
interventions that develop increased psychological
flexibility may be particularly valuable for those whose
distress is more about difficulty adapting than pre-
occupation. Further, practical, and simple solutions
for healthcare providers, such as supplying video call
access for patients during COVID-19 cancer treatment,
may help reduce the sense of isolation many cancer
patients experience amidst the pandemic.

Oncologists may find it valuable to use these screeners
one month post diagnosis to gauge the biopsychosocial
risk for newly diagnosed cancer patients. As screen-
ers these measures are not intended as diagnostic tools
but as a means of identifying potential vulnerability and
to rule out a disorder. The benefit of these brief screen-
ers to oncologists is in the early detection of psychoso-
cial vulnerability and subsequent risk of non-adherence
to treatment, and poorer outcomes. These tools allow
oncologists to identify psychosocial stressors and psy-
chological distress secondary to cancer. Where such risks
are identified the opportunity exists to intervene through
prompt referral to appropriate services and supports.
These screeners may also be used overtime to gauge the
psychological trajectory from diagnosis to treatment and
survivorship for each patient providing multiple oppor-
tunities for intervention and referral.
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Conclusion

The present study supports a two-factor structure of both
brief ADNM scales consistent with the ICD-11 symptom
clusters. The findings reinforce the ongoing nature of AjD
in cancer patients, which lends support to the idea of AjD
being chronic rather than transient in some contexts.
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