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Abstract

Background

The current study examined whether coping strategies and symptoms of Adjustment Disor-

der in adults with ADHD differed from what was observed in the general adult population

during the Covid-19 pandemic, and compared the extent to which coping strategies and

symptom levels of Adjustment Disorder were related to ADHD.

Method

This cross-sectional study was based on survey data collected during the spring of 2021

from 231 adult ADHD patients in specialist care and 1148 volunteers without ADHD in Swe-

den. The survey included questions about sociodemographic and clinical characteristics,

along with the Brief-COPE and Adjustment Disorder–New Module 8 questionnaires.

Regression models adjusting for sociodemographic and clinical characteristics were used

for between-group comparisons of coping strategies and symptoms of Adjustment Disorder.

Results

There were some notable differences in the use of coping strategies between persons with

and without ADHD; however, many of these differences were not observed in the adjusted

models. The use of behavioral disengagement was more frequently observed among indi-

viduals with ADHD, whereas planning was more common among individuals without ADHD.

Individuals with ADHD appeared to show higher symptom levels of Adjustment Disorder

during the pandemic. Passive coping strategies, such as denial, self-blame, and behavioral

disengagement, were associated with higher symptom levels of adjustment disorder in both

individuals with and without ADHD.
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Conclusion

In conclusion, the results highlight that persons with ADHD may need more support to adjust

to large societal changes than the general public. Potential targets for intervention towards

members of this group include reducing resignation and maladaptive coping strategies.

Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is a common neurodevelopmental disorder

in children and adults. The prevalence is around 7% in children and 2–3% in adults. The

symptoms of this disorder include inattention, impulsivity, hyperactivity, and distractibility.

Moreover, the disorder is often accompanied by psychological and physiological comorbidi-

ties, and causes functional impairment in different domains in life [1, 2]. Even with treatment,

whether pharmacological or non-pharmacological, individuals with ADHD can still experi-

ence functional impairment and be more sensitive to stress. Previous research has demon-

strated that subjectively perceived stress is associated with ADHD and may elevate the risk for

comorbid disorders and further impairments [3]. Furthermore, the current evidence suggests

that adults with ADHD who are exposed to stressful events rate subjective stress higher, as well

as experience a stronger release of stress hormones, than adults without ADHD [4, 5]. There is

also evidence that the psychological distress experienced by persons with ADHD are linked to

problematic use of internet, which also is a common feature in this group [6, 7]

Humans employ various coping strategies to deal with stressful events [8]. These strategies

are often categorized into active and passive approaches. According to many studies, active

coping strategies are considered to decrease harmful forms of stress and impart positive effects,

such as increased mental well-being, whereas passive coping strategies can exacerbate existing

anxiety and are associated with further impairments to quality-of-life [9–12].

The Covid-19 pandemic, which was most pronounced between 2020–2023, was a highly stress-

ful event for many people. Significant restrictive measures were rapidly introduced and imple-

mented to limit the spread of infection. For instance, the Swedish government implemented non-

compelling recommendations that limited the availability of cultural, sports, and other social

events. As such, universities implemented remote classes, citizens were encouraged to stay home

with minor symptoms or when sick, workplaces were encouraged to use remote work whenever

possible, and visits to older relatives at retirement homes were prohibited [13]. Even though these

were recommendations, which meant that they were not as strictly enforced as in other countries,

high adherence to these recommendations nevertheless had significant effects on the Swedish

population’s social and workplace behavior. An increased level of depressive, anxiety, and insom-

nia symptoms were observed among the Swedish population during the peak years of the pan-

demic [14, 15]. Studies in different countries in healthy populations and in populations with

different diagnoses has demonstrated that the pandemic was related to difficulties to reach health-

care, inadequate patient support, ineffective self-care, and an increase in problematic internet use

[16–19]. Further on, social support affect self-management positively [20]. Because of the societal

restrictions put in place, it is likely that there was less availability of social support during the

Covid-19 pandemic. Additionally, both children with mental health problems, such as ADHD,

and their parents, were negatively affected by the Covid-19 pandemic [21–23].

In addition to the aforementioned problems, it has been suggested that Adjustment Disor-

der (AjD) was a common response to the stressors related to the pandemic, and this trend was

prevalent among both the general population and vulnerable individuals [24]. AjD is defined
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as a maladaptive reaction to a stressful life event, such as job strain, economic difficulties, rela-

tionship problems, or severe life changes [25]. A pan-European study of the general population

found that the self-reported rate of probable AjD was 18.2% in the summer of 2020; [26].

Higher AjD symptom levels were found among individuals with a current or previous diagno-

sis of a mental health disorder, a finding that has also been confirmed in other samples [27].

Pre-pandemic research indicates that maladaptive coping styles, such as passive, self-blaming,

and/or avoidant strategies, are more prevalent among individuals with AjD [28]. Also, prob-

lematic internet use is more common among persons with ADHD [6, 7]. As such, it is plausi-

ble that individuals with ADHD have been more affected during the challenging times of the

past few years because these individuals often heavily depend on routines to manage in life.

Furthermore, some individuals with ADHD are highly vulnerable to stress and/or present

with severe functional impairments that require ongoing, stable social services [29, 30].

According to a Israeli study that was conducted during the pandemic, increased symptoms of

ADHD were associated with lower levels of adherence to preventive measures, such as focus-

ing on social distancing, personal hygiene measures, and wearing a mask [31]. Furthermore,

several studies on adolescents and children with ADHD revealed difficulties in maintaining

routines, use of maladaptive coping (e.g., substance use), and the worsening of ADHD symp-

toms during the pandemic [32, 33]. In addition, a couple of studies that focused on the use of

coping strategies among persons with ADHD reported an increase in maladaptive strategies

which exceeded what was observed in the healthy population [34, 35]. To better understand

how to help individuals with ADHD adjust to societal stressors such as a pandemic, the current

study aims to examine how coping strategies and symptoms of AjD among adults with ADHD

differed from the general adult population during the Covid-19 pandemic. Our hypothesis was

that persons with ADHD would be more prone to use maladaptive coping strategies and have

more symptoms of adjustment disorder than the general population.

A secondary aim was to investigate how different coping strategies were associated with

AjD symptom levels in persons with ADHD and the general population.

Methods

Design and participants

The data analyzed in this study originate from two populations: individuals with a diagnosis of

ADHD; and a general population sample extracted from the Swedish cohort of the European

Society for Traumatic stress ADJUST study, a pan-European collaboration [36]. Eligible par-

ticipants were at least 18 years of age and reported primary residence in Sweden from 10th of

March 2020. There were no further exclusion criteria. Individuals with ADHD were mainly

recruited via the Neuropsychiatric Department at Uppsala University Hospital, Sweden. All

patients with ADHD who attended the clinic were invited to participate via participation

forms sent from the hospital’s online platform. No exclusion criteria were employed. No

power analysis was conducted for this group. A total of 1363 participation forms were distrib-

uted, with 390 patients providing their written informed consent to participate, and 226

patients ultimately providing a response. The questionnaire was answered from 16th of Febru-

ary 2021 until the 29th of July 2021.

The Swedish ADJUST study was a longitudinal online survey that included four assessment

points between July 7, 2020 and August 18, 2021. A majority of the sample was self-recruited

via social media, and a smaller proportion (24.7%) was recruited using postal invitations to a

randomly-selected sample of the Swedish adult population. A written informed consent was

obtained from the participants before continuing to the questionnaire. To enable comparison

between individuals participating in the Swedish ADJUST study and the participants recruited
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from the neuropsychiatric department, only data from the third assessment point (January 3,

2021 to May 25, 2021) in the ADJUST study were used (n = 1805). A priori power analysis was

conducted for this sample, according to which 1000 participants or above would yield ade-

quate power for detecting weak associations in multiple regression analysis.

The participants were between 18 and 65 years of age. As the average age values of the two

recruitment groups noticeably differed, participants 65 years of age or older (n = 268) were

excluded from the ADJUST sample. Furthermore, participants with missing data on any of the

questions included in the current analysis were excluded (n = 379). Some of the participants in

the ADJUST study reported having an ADHD diagnosis (n = 10), and were thus included in

the ADHD group for the current analysis. The final sample comprised 1148 participants with-

out a diagnosis of ADHD and 231 participants with a diagnosis of ADHD. The Swedish ethical

review authority approved this study (DNR.2020-05058 and 2020–03217).

Measures

Sociodemographic data. The questionnaire included items covering sociodemographic

information, including self-reported age, gender, working status, relationship status, and

whether or not the person had any friends. Working status was dichotomized into: (1) attend-

ing educational activities or work; and (2) no educational activities or work, or being on full-

time sick leave. Relationship status was dichotomized: into (1) being in a relationship; and (2)

not being in a relationship. Answers to the question about having friends were dichotomized

into: (1) yes; and (2) no.

Clinical data. For the measure of self-rated health (SRH), participants were asked to eval-

uate their health status by responding to the question “How is your health?” using a five-point

Likert scale ranging from very good (1) to very poor (5). To assess the prevalence of Covid-19

infection among the participants, they were asked whether they had been infected at any time

prior to the survey (yes/no). The Patient Health Questionnaire-4 item version (PHQ-4) was

used to screen for symptoms of depression and anxiety [37] by having respondents rate how

frequently they have been bothered by the two core symptoms of depression and anxiety,

respectively, during the past two weeks. The respondents provided answers using a four-point

scale ranging from none at all (0) to almost every day (3). A total score was then obtained by

summating the scores across all of the items.

Adjustment Disorder (AjD). Symptoms of AjD were assessed using the Adjustment Dis-

order–New Module 8 scale (ADNM-8) [38]. The ADNM-8 consists of eight items, and respon-

dents were asked to indicate the most stressful experience of the pandemic and then–while

keeping this situation in mind–rate how often they had been bothered by each symptom on a

4-point Likert scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often). Previous research has pre-

sented results that support the validity and reliability of ADNM-8, which has been suggested

to have adequate psychometric properties [39].

Coping strategies. Participants’ use of coping strategies was assessed with the Brief-COPE

instrument, which measures 14 types of coping strategies (acceptance, active coping, using

emotional support, using instrumental support, positive reframing, planning, humor, denial,

substance use, behavioral disengagement, venting, self-distraction, religion, and self-blame).

Respondents were asked to rate 28 behaviors using a four-point Likert scale ranging from “I

have not done this at all” (0) to “I have been doing this a lot” (3) [40].

Data analysis

The data analysis included several steps. First, we calculated proportions and mean scores for

demographical variables (i.e., age, gender, work-status, relationship status, and having friends),
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clinical data (self-rated health, Covid-19 infection and PHQ-4), and the ADNM-8 and Brief-

COPE instruments for all participants, as well as separately for individuals with and without

ADHD. Independent samples t-tests were used to compare mean values, while the Chi2 test of

independence was used to discern between-group differences in dichotomized variables. We

then ran several multiple linear regression analyses. First, we used a stepwise regression model

to analyze each coping strategy as an outcome, with only ADHD as a predictor (model 1); the

model was then adjusted for sociodemographic data (model 2) and sociodemographic and

clinical (depression, anxiety, self-reported health) data (model 3) as confounders. Second, we

regressed AjD symptoms on ADHD status, adjusting for sociodemographic and clinical data.

Finally, we performed a regression, stratified for ADHD status or not, of symptom levels of

AjD as outcome against coping strategies as predictors while adjusting for sociodemographic

and clinical data as confounders. All of the data analyses were performed in SPSS Statistics

software (version 26.0; IBM SPSS, Chicago, IL, USA). There were missing data in about 18,6%

of the sample. Complete case analysis was used in all calculations. Although there are more

sophisticated methods for addressing missing data, we chose to use complete case analysis as

this was cross sectional study and for most of the cases whole sets of, or several, questionnaires

were missing.

Results

Sociodemographic and clinical characteristics of participants

Sociodemographic and clinical characteristics, along with the ADNM-8 scores, of the total

sample and stratified by ADHD status, are shown in Table 1. A larger proportion of respon-

dents without ADHD reported that they were working, living in a relationship, and had friends

in comparison to respondents with ADHD. The individuals with ADHD were younger and

more likely to be male when compared to individuals without ADHD. Furthermore, individu-

als with ADHD gave lower ratings of their health status and had higher symptom levels of

depression, anxiety, and AjD than individuals without ADHD. The two groups did not signifi-

cantly differ in rates of Covid-19 infection.

Use of coping strategies

The individuals with ADHD reported more frequent use of coping strategies like denial, sub-

stance use, behavioral disengagement, self-distraction, venting, self-blame, and informational

support when compared to respondents without ADHD, with the latter group reporting

Table 1. Sociodemographic and clinical characteristics, along with symptoms of AjD, in participants with and without ADHD.

Total (n = 1379) ADHD (n = 231) Non-ADHD (n = 1148) ADHD versus Non-ADHD

Age (Mean±SD) 46.81±11.13 35.59±11.78 49.07±9.51 t = -16.35, p<0.001
Female gender 75.1% 64.5% 77.3% Χ2 = 22.30, p<0.001
Working/studying 85.6% 78.8% 87.0% Χ2 = 10.60, p<0.01
Having friends 88.9% 83.1% 90.0% Χ2 = 9.42, p<0.01
Living in a relationship 62.1% 39.4% 66.6% Χ2 = 60.63, p<0.001
Covid-19 infection 11.7% 12.6% 11.6% Χ2 = 0.17, p = 0.37
SRH (mean±SD) 2.29±0.98 2.76±1.02 2.21±0.94 t = 8.37, p<0.001
PHQ 4 (mean±SD) 3.83±3.46 5.59±3.26 3.47±3.38 t = 8.75, p<0.001
ADNM-8 (mean±SD) 16.35±6.75 20.52±6.59 15.51±6.46 t = 10.572, p<0.001

SRH = Self-rated health, PHQ 4 = Patient Health Questionnaire-4 item version, ADNM-8 = Adjustment Disorder–New Module 8 scale

https://doi.org/10.1371/journal.pone.0309082.t001
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higher use of coping strategies like acceptance and positive remodeling, see Table 2. As for the

regression analysis, when no variables were adjusted for, ADHD was positively associated with

use of the coping strategies instrumental support, denial, venting, self-blame, self-distraction,

and behavioral disengagement. After adjusting for demographic data, coping strategies of

venting, self-blame and behavioral disengagement continued to be more associated with the

ADHD group, whereas acceptance as a coping strategy continued to be more associated with

the non-ADHD group (Model 2, Table 3). However, when the regression model was also

adjusted for clinical variables, only behavioral disengagement remained associated with the

ADHD group and planning became associated with the non-ADHD group (Model 3, Table 3).

Detailed data is shown in S1 Table.

Symptoms of AjD and coping strategies

To examine the relationships between ADHD-status, coping strategies, and symptoms of AjD,

we first conducted a regression using ADHD status as predictor of symptoms of AjD. The

results showed that having ADHD was associated with higher ADNM-8 scores when com-

pared to individuals without ADHD (B = 5.009, SE = 0.467, β = 0.277, p = 0.0001, CI 95% =

4.092–5.926, R2 = 0.077). Individuals with ADHD still demonstrated higher ADNM-8 scores

even when adjusting for sociodemographic data (B = 4.409, SE = 0.528, β = 0.244, p = 0.0001,

CI 95% = 3.374–5.445, R2 = 0.128), as was the case when the regression was adjusted also for

clinical data (B = 2.930, SE = 0.429, β = 0.162 p = 0.0001, CI 95% = 2.089–3.771, R2 = 0.440).

We then conducted a regression analysis to assess differences in the relationships between

AjD symptoms and coping strategies in the ADHD and non-ADHD groups; these regressions

were adjusted for sociodemographic and clinical data (Table 4). The associations between cop-

ing strategies and AjD symptoms were generally similar across both the ADHD and non-

ADHD groups; more specifically, denial, self-blame, and behavioral disengagement demon-

strated the strongest associations with symptoms of AjD in both groups. Positive reframing,

humor, and religion were not significantly associated symptoms of AjD in either group. Fur-

thermore, lower levels of acceptance and higher levels of substance use were associated with

symptoms of AjD in the non-ADHD group, while this pattern was not observed in the ADHD

group, see Table. Detailed data is shown in S2 Table.

Table 2. Comparison of coping strategies in the ADHD and non-ADHD groups.

Coping strategy (score; mean±SD) Total ADHD Non-ADHD ADHD vs Non-ADHD

Active coping 1.57±0.87 1.55±0.84 1.58±0.88 t = -0.39 p = 0.7

Acceptance 1.03±0.80 2.04±0.82 2.20±0.73 t = -2.92, p<0.01
Planning 1.61±0.83 1.60±0.85 1.61±0.83 t = -0.09, p = 0.93

Positive reframing 1.37±0.85 1.27±0.84 1.39±0.85 t = -1.98, p<0.05
Humor 1.24±0.94 1.29±0.98 1.23±0.93 t = 0.79. p = 0.4

Instrumental support 1.03±0.80 1.18±0.84 1.00±0.80 t = 3.11, p<0.01
Emotional support 1.28±0.85 1.35±0.89 1.27±0.84 t = 1.30, p = 0.20

Denial 0.18±0.42 0.24±0.49 0.17±0.40 t = 2.04, p<0.05
Venting 1.28±0.85 1.39±0.88 1.26±0.84 t = 2.19, p<0.05
Self-blame 0.66±0.76 0.97±0.91 0.60±0.71 t = 5.98, p<0.001
Substance use 0.20±0.51 0.26±0.56 0.19±0.49 t = 1.75, p = 0.06
Behavioral disengagement 0.28±0.56 0.54±0.67 0.23±0.52 t = 6.67, p<0.001
Self-distraction 1.07±0.84 1.25±0.84 1.03±0.83 t = 3.37, p<0.001
Religion 0.45±0.79 0.38±0.72 0.46±0.80 t = -1.57, p = 0.12

https://doi.org/10.1371/journal.pone.0309082.t002

PLOS ONE Coping and symptoms of Adjustment Disorder among adults with ADHD during the Covid-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0309082 August 19, 2024 6 / 13

https://doi.org/10.1371/journal.pone.0309082.t002
https://doi.org/10.1371/journal.pone.0309082


Table 4. Associations between different coping strategies and symptoms of AjD in adults with and without

ADHD.

ADHD Non-ADHD

Coping strategy B SE B SE

Active coping 1.81** 0.42 1.44** 0.17

Acceptance 0.12 0.45 -0.44* 0.20

Planning 2.05** 0.42 1.45** 0.18

Positive reframing 0.30 0.44 0.03 0.18

Humor 0.18 0.37 -0.27 0.16

Instrumental support 1.95** 0.44 1.20** 0.19

Emotional support 1.88** 0.40 0.87** 0.18

Denial 2.63** 0.73 2.56** 0.38

Venting 2.07** 0.42 1.42** 0.18

Self-blame 1.93** 0.44 1.82** 0.25

Self-distraction 2.3** 0.40 1.70*** 0.19

Substance use 0.75 0.67 1.16** 0.31

Behavioral disengagement 2.62** 0.56 1.81** 0.32

Religion 0.45 0.50 0.19 0.19

The values are adjusted for sociodemographic and clinical data.

* = p<0.05

** = p<0.01

*** = p<0.001

https://doi.org/10.1371/journal.pone.0309082.t004

Table 3. Associations between different coping strategies and ADHD diagnosis in unadjusted models (Model 1), models adjusting for sociodemographic data

(Model 2) and both sociodemographic and clinical data (Model 3).

Coping strategy

Active coping Acceptance Planning Positive reframing Humor Instrumental support Emotional support

Model 1: ADHD B -0.024 -0.157** -0.005 -0.121* 0.054 0.039** 0.079

SE 0.063 0.054 0.060 0.025 0.068 0.013 0.061

Model 2: ADHD + B -0.002 -0.139* -0.081 -0.283 -0.119 0.022 0.057

Sociodem. SE 0.072 0.062 0.068 0.052 0.078 0.011 0.068

Model 3: ADHD + B -0.025 -0.092 -0.148* -0.051 -0.112 0.011 0.034

Sociodem. + clin. SE 0.072 0.062 0.067 0.071 0.079 0.011 0.069

Denial Venting Self-blame Self-distraction Substance use Behavioral disengagement Religion

Model 1: ADHD B 0.070* 0.133* 0.377*** 0.226*** 0.069 0.313*** -0.083

SE 0.030 0.061 0.054 0.060 0.036 0.040 0.057

Model 2: ADHD + B 0.049 0.164* 0.133* 0.119 0.068 0.186*** -0.053

Sociodem. SE 0.035 0.068 0.060 0.068 0.042 0.045 0.065

Model 3: ADHD + B 0.022 0.092 -0.011 0.037 0.034 0.102* -0.064

Sociodem. + clin. SE 0.034 0.067 0.053 0.066 0.041 0.041 0.066

Note: The models were run separately for each coping strategy. Model 1 included only ADHD status as a predictor. Model 2 was the same as Model 1, but also adjusted

for sociodemographic data (age, gender, working status, relationship status, friends), while Model 3 was adjusted for both sociodemographic and clinical data (Covid-19

infection, self-rated health, and depressive and anxiety symptoms).

* = p<0.05

** = p<0.01

*** = p<0.001

https://doi.org/10.1371/journal.pone.0309082.t003
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Discussion

There are four main findings from the current study. First, while some differences in the use of

coping strategies between persons with and without ADHD were observed, many of these

between-group differences nevertheless appear attributable to sociodemographic (gender, age,

working status, and relationship status) and clinical (Covid-19 infection, self-rated health, and

depressive and anxiety symptoms) data. Second, in terms of coping strategies, the use of behav-

ioral disengagement was more evident among individuals with ADHD, whereas planning was

more common among individuals without ADHD. Third, individuals with ADHD appear to

have suffered more from AjD symptoms during the pandemic than the general population.

Fourth, passive coping strategies, specifically denial, self-blame, and behavioral disengage-

ment, were associated with AjD symptoms in both individuals with and without ADHD,

This study furthers our understanding of which coping strategies persons with ADHD rely

on during stressful life events, and also highlights that some strategies appear to be less benefi-

cial than others. For example, the group of individuals with ADHD analyzed in this study used

more passive coping strategies than those without ADHD, and this dynamic remained signifi-

cant even after adjusting for sociodemographic and clinical data. Moreover, a positive associa-

tion between passive coping strategies and symptoms of AjD was observed. Behavioral

disengagement, denial and venting were more evident in the ADHD group than the sample of

the general population. However, when adjusting the regression for depression, anxiety, and

self-reported health, the significant between-group differences in the prevalence of denial and

venting were no longer evident. These results are in line with previous research on coping

strategies among ADHD populations [34, 35]. For instance, prior research has shown that per-

sons with ADHD are more prone to use maladaptive coping strategies than the general popu-

lation; as such, individuals with ADHD are likely to aggressively confront stressful situations,

attempt to avoid and escape these situations, react emotionally to stress, and feel preoccupied

with problems [35, 41, 42]. Maladaptive coping strategies have been linked to higher levels of

depression, while maladaptive emotional regulation strategies have been linked to anxiety [43,

44]. On the other hand, as this is a cross-sectional study, it is important to underscore that the

results cannot make directional claims between coping or AjD.

Previous research has indicated that use of maladaptive coping strategies of denial, sub-

stance use, venting, and behavioral disengagement, among first year bachelor students, was

associated with increased levels of anxiety and depression during the Covid-19 pandemic [45].

In our results some of the maladaptive strategies could be explained by higher levels of depres-

sive and anxiety symptoms in the ADHD group, since some of the maladaptive copingstrate-

gies were no longer evident after adjusting for clinical data. This could indicate that persons

with ADHD and comorbid depression or anxiety may be more likely to use maladaptive cop-

ing strategies, or that maladaptive coping strategies will likely worsen an individual’s depres-

sive and anxiety symptoms. In the present study, the adaptive coping strategy of acceptance

was more prevalent in the non-ADHD group than the ADHD group, although this association

did not hold when the regression adjusted for clinical data, suggesting that the clinical charac-

teristics that we adjusted for in this study have a higher impact on the use of acceptance as

compared to ADHD status. Beneficial coping strategies during the Covid-19 pandemic have

been studied among nurse students and families: Positive attitude towards the stressful situa-

tion, social support and religion were protective factors [46, 47]. However, in a study among

healthcare personnel, positive attitude was the main protective coping strategy whereas reli-

gion was not found to be a beneficial coping strategy [48]. It might be helpful for persons with

ADHD to use these coping strategies more frequently, however a person’s social context seems

to play a role in which coping strategies to choose. Longitudinal studies are warranted to better
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understand which strategies should be used among persons with ADHD. It has been estab-

lished that persons with ADHD experience more stress and have more difficulties adjusting to

new situations [4, 5]. For example, a recent study found that students with ADHD have more

difficulties adjusting to the college setting, along with lower levels of self-reported social skills

and self-esteem relative to peers without an ADHD diagnosis [49].Furthermore, persons with

ADHD have a tendency to use maladaptive coping strategies more frequently than the general

population. It could be hypothesized that these dynamics are connected to risk of developing

AjD, which would explain why individuals with ADHD experience more symptoms of AjD

than the general population in the present study.

Several of the coping strategies, both adaptive and maladaptive, were associated with higher

AjD symptom levels. This link is unsurprising, as difficulties in adjusting and perceived stress

are often connected. It is not always bad to feel stress, and some stress can be positive because

it forces an individual to take action by, for example, planning, seeking informational and

emotional support, and trying various alternative solutions to a problem. Nevertheless, adjust-

ment difficulties and stress can also paralyze an individual, effectively worsening both the situ-

ation and well-being [50]. This partly explains why self-blame, venting, and behavioral

disengagement showed stronger associations with symptoms of AjD in both groups even

though several coping strategies, both adaptive and maladaptive, were associated with AjD

symptoms. At the end, only two between-group differences were found, namely, increased

substance use and less acceptance was associated with AjD symptoms in the non-ADHD

group.

Methodological considerations and future directions

Coping strategies and an individual’s capacity to adjust to a stressful situation are influenced

by gender, age, social status and health status [49]. A methodological consideration of the pres-

ent study is that the two analyzed groups differed noticeably in terms of both sociodemo-

graphic and clinical data. This is why the performed regression analyses were adjusted for

these factors, although it is important to state that statistical adjustment may not fully remove

the bias stemming from between-group differences. However, it is also important to keep in

mind that the ADHD group has a fair degree of functional impairment and, as such, it is not

surprising that the sociodemographic and clinical data of this group differed from that of the

general population sample. A non-ADHD comparison group that was matched on functional

impairment or other forms of clinical data would likely introduce other risks of bias. Another

noteworthy consideration is that both groups involved a large share of women. Considering

that men use avoidant coping strategies more frequently than women, and the prevalence of

ADHD is higher among men [51, 52] care should be exercised when generalizing these find-

ings to male populations. Nevertheless, the gender distribution may be less of a threat to the

internal validity of the study as the proportion of women was similar in both groups. It is also

important to consider national differences in the governmental restrictions that were imple-

mented during Covid-19 when generalizing the results from the Swedish population to inter-

national contexts.

As for the study design, we analyzed data from self-reported and brief questionnaires,

which involve the risk of subjective bias, e.g., under- or overreporting. Furthermore, there

might be differences between those who choose to participate in a survey and those who do

not–this form of bias is often difficult to avoid. Missing data is also a problem in clinical sci-

ence. It reduces sample size and statistical power. It can increase the uncertainty of the esti-

mated parameters. Furthermore, it can increase bias and complicate the analysis of the study.

Complete case analysis was adapted to handle missing data in the present study, since this was
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not a longitudinal study and for most of the cases hole sets of, or several, questionnaires were

missing. A notable strength of the study is that almost all of the participants (95%) in the

ADHD group had a clinical diagnosis of ADHD and were being treated at the out-patient

clinic; this group thus represents a clinically relevant sample. Finally, we again note that the

study was cross-sectional, which precludes any conclusions about directionality between cop-

ing strategies and symptoms of AjD. Future studies could apply a longitudinal design to

observe how AjD and coping strategies develop over time among persons with ADHD.

Conclusion

In conclusion, the results revealed that both the ADHD and non-ADHD groups used active

coping strategies. However, having ADHD was associated with more pronounced AjD symp-

tom levels and an increased likelihood of using maladaptive coping strategies. In light of the

caveats noted above, the results suggest that persons with ADHD may need more help than

other members of the population to adjust to large societal changes, such as a pandemic.

Potential targets for intervention towards members of this group include reducing resignation

and maladaptive coping strategies among individuals with ADHD.

Supporting information

S1 Table. Detailed information about the associations between different coping strategies

and ADHD diagnosis.

(DOCX)

S2 Table. Detailed information about the associations between different coping strategies

and symptoms of AjD in adults with and without ADHD.

(DOCX)

Acknowledgments

The authors want to acknowledge psychologist Pierre Mattisson for his help in the administra-

tion of the questionnaires to participants with ADHD and for IT-support.

Author Contributions

Conceptualization: Katarina Danielsson, Filip K. Arnberg.

Data curation: Katarina Danielsson.

Formal analysis: Katarina Danielsson, Filip K. Arnberg, Kristina Bondjers.

Investigation: Katarina Danielsson, Kristina Bondjers.

Methodology: Katarina Danielsson, Filip K. Arnberg, Kristina Bondjers.

Project administration: Katarina Danielsson, Filip K. Arnberg, Kristina Bondjers.

Software: Katarina Danielsson.

Supervision: Filip K. Arnberg.

Visualization: Katarina Danielsson, Filip K. Arnberg, Kristina Bondjers.

Writing – original draft: Katarina Danielsson, Kristina Bondjers.

Writing – review & editing: Filip K. Arnberg, Kristina Bondjers.

PLOS ONE Coping and symptoms of Adjustment Disorder among adults with ADHD during the Covid-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0309082 August 19, 2024 10 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0309082.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0309082.s002
https://doi.org/10.1371/journal.pone.0309082


References
1. Cabral MDI, Liu S, Soares N. Attention-deficit/hyperactivity disorder: Diagnostic criteria, epidemiology,

risk factors and evaluation in youth. Transl Pediatr. 2020; 9(Suppl 1):S104–S13. https://doi.org/10.

21037/tp.2019.09.08 PMID: 32206588

2. Fayyad J, Sampson NA, Hwang I, Adamowski T, Aguilar-Gaxiola S, Al-Hamzawi A, et al. The descrip-

tive epidemiology of DSM-IV Adult ADHD in the World Health Organization World Mental Health Sur-

veys. Atten Defic Hyperact Disord. 2017; 9(1):47–65. https://doi.org/10.1007/s12402-016-0208-3

PMID: 27866355

3. Combs MA, Canu WH, Broman-Fulks JJ, Rocheleau CA, Nieman DC. Perceived stress and ADHD

symptoms in adults. Journal of Attention Disorders. 2015; 19(5):425–434. https://doi.org/10.1177/

1087054712459558 PMID: 23034340

4. Lackschewitz H, Huther G, Kroner-Herwig B. Physiological and psychological stress responses in

adults with attention-deficit/hyperactivity disorder (ADHD). Psychoneuroendocrinology. 2008; 33

(5):612–624 https://doi.org/10.1016/j.psyneuen.2008.01.016 PMID: 18329819

5. Isaksson J, Nilsson KW, Lindblad F. The Pressure-Activation-Stress scale in relation to ADHD and corti-

sol. Eur Child Adolesc Psychiatry. 2015; 24(2):153–161.

6. Chen C-Y, Lee K-Y, Fung X C C, Chen J-K, Lai Y-C, Potenza MN, et al. Problematic use of internet

associates with poor quality of life via psychological distress in individuals with ADHD. Psychol Res

Behav Manag. 2024; 17:443–455.

7. Lee K-Y, Chen C-Y, Chen J-K, Liu C-C, Chang K-C, Fung XCC, et al. Exploring mediational roles for

self-stigma in associations between types of problematic use of internet and psychological distress in

youth with ADHD. Res Dev Disabil. 2023; 133:04410. https://doi.org/10.1016/j.ridd.2022.104410

PMID: 36603311

8. Kar B, Kar N, Panda M. Social trust and COVID-appropriate behavior: Learning from the pandemic.

Asian J. Soc. Health Behav. 2023; 6(3):93–104.

9. Labrague LJ, McEnroe-Petitte DM, Gloe D, Thomas L, Papathanasiou IV, Tsaras K. A literature review

on stress and coping strategies in nursing students. Journal of Mental Health. 2017; 26(5):471–80.

https://doi.org/10.1080/09638237.2016.1244721 PMID: 27960598

10. Stelzig O, Sevecke K. Coping with Stress During Childhood and Adolescence. Praxis der Kinderpsy-

chologie und Kinderpsychiatrie. 2019; 68(7):592–605.

11. Barlow J. Antenatal anxiety, parenting and behavioural/emotional problems in children. BJPsych Open.

2002; 181:440–441; author reply 1. https://doi.org/10.1192/bjp.181.5.440-a PMID: 12411273

12. Rotman M, Andela CD, Majoor BCJ, Dijkstra PDS, Hamdy NAT, Kaptein AA, et al. Passive coping strate-

gies are associated with more impairment in quality of life in patients with fibrous dysplasia. Calcified Tis-

sue International. 2018; 103(5):469–475. https://doi.org/10.1007/s00223-018-0441-1 PMID: 29948062

13. Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T, et al. A global panel database of pan-

demic policies (Oxford COVID-19 Government Response Tracker). Nat Hum Behav. 2021; 5(4):529–

538. https://doi.org/10.1038/s41562-021-01079-8 PMID: 33686204

14. McCracken LM, Badinlou F, Buhrman M, Brocki KC. Psychological impact of COVID-19 in the Swedish

population: Depression, anxiety, and insomnia and their associations to risk and vulnerability factors.

Eur Psychiatry. 2020; 63(1):e81. https://doi.org/10.1192/j.eurpsy.2020.81 PMID: 32843115

15. Johansson F, Cote P, Hogg-Johnson S, Skillgate E. Depression, anxiety and stress among Swedish

university students during the second and third waves of COVID-19: A cohort study. Scand J Public

Health. 2021; 49(7):750–754. https://doi.org/10.1177/14034948211031402 PMID: 34304621

16. Alimoradi Z, Broström A, Potenza MN, Lin C-Y, Pakpour AH. Associations between behavioral addic-

tions and mental health concerns during the COVID-19 pandemic: A systematic review and meta-analy-

sis. Curr addict rep. 2024. https://doi.org/10.1007/s40429-024-00555-1

17. Alimoradi Z, Lotfi A, Lin C-Y, Griffiths MD, Pakpour AH. Estimation of behavioral addiction prevalence

during COVID-19 pandemic: A systematic review and meta-analysis. Curr addict rep. 2022; 9:486–

517. https://doi.org/10.1007/s40429-022-00435-6 PMID: 36118286

18. Ruckwongpatr K, Paratthakonkun C, Ghavifekr S, Gan WY, Tung SEH, Nurmala I, et al. Problematic

Internet Use (PIU) in Youth: A Brief Literature Review of Selected Topics. Curr Opin Behav Sci. 2022;

46: 101150.

19. Atashi V, Mohammadi S, Salehi Z, Shafiei Z, Savabi-Esfahani M, Salehi K. Challenges Related to

Health Care for Iranian Women with Breast Cancer During the COVID-19 Pandemic: A Qualitative

Study. Asian J. Soc. Health Behav. 2023; 6(2), 72–78.

20. Baharian E, Abolhassani S, Alijani M. Association between Perceived Social Support and Self-manage-

ment in People with Multiple Sclerosis: A Cross-sectional Study. Asian J. Soc. Health Behav. 2023; 6

(1):1–6,

PLOS ONE Coping and symptoms of Adjustment Disorder among adults with ADHD during the Covid-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0309082 August 19, 2024 11 / 13

https://doi.org/10.21037/tp.2019.09.08
https://doi.org/10.21037/tp.2019.09.08
http://www.ncbi.nlm.nih.gov/pubmed/32206588
https://doi.org/10.1007/s12402-016-0208-3
http://www.ncbi.nlm.nih.gov/pubmed/27866355
https://doi.org/10.1177/1087054712459558
https://doi.org/10.1177/1087054712459558
http://www.ncbi.nlm.nih.gov/pubmed/23034340
https://doi.org/10.1016/j.psyneuen.2008.01.016
http://www.ncbi.nlm.nih.gov/pubmed/18329819
https://doi.org/10.1016/j.ridd.2022.104410
http://www.ncbi.nlm.nih.gov/pubmed/36603311
https://doi.org/10.1080/09638237.2016.1244721
http://www.ncbi.nlm.nih.gov/pubmed/27960598
https://doi.org/10.1192/bjp.181.5.440-a
http://www.ncbi.nlm.nih.gov/pubmed/12411273
https://doi.org/10.1007/s00223-018-0441-1
http://www.ncbi.nlm.nih.gov/pubmed/29948062
https://doi.org/10.1038/s41562-021-01079-8
http://www.ncbi.nlm.nih.gov/pubmed/33686204
https://doi.org/10.1192/j.eurpsy.2020.81
http://www.ncbi.nlm.nih.gov/pubmed/32843115
https://doi.org/10.1177/14034948211031402
http://www.ncbi.nlm.nih.gov/pubmed/34304621
https://doi.org/10.1007/s40429-024-00555-1
https://doi.org/10.1007/s40429-022-00435-6
http://www.ncbi.nlm.nih.gov/pubmed/36118286
https://doi.org/10.1371/journal.pone.0309082


21. Chen C-Y, Chen J-S, Lin C-Y, Hsiao R C, Tsai J-S. Difficulties in Managing Children’s Learning among

Caregivers of Children with Attention-Deficit/Hyperactivity Disorder during the COVID-19 Pandemic in

Taiwan: Association with Worsened Behavioral and Emotional Symptoms. Int J Environ Res Public

Health. 2022; 19:13722. https://doi.org/10.3390/ijerph192113722 PMID: 36360603

22. Calvano C, Engelke L, Di Bella J, Kindermann J, Renneberg B, Winter SM. Families in the COVID-19

pandemic: parental stress, parent mental health and the occurrence of adverse childhood experiences-

results of a representative survey in Germany. Eur Child Adolesc Psychiatry. 2022; 31(7):1–13. https://

doi.org/10.1007/s00787-021-01739-0 PMID: 33646416

23. Tsai C-S, Wang L-J, Hsiao R C, Yen C-F, Lin C-Y. Letter to the Editor Psychological Distress and

Related Factors Among Caregivers of Children with Attention- Deficit/Hyperactivity Disorder During the

COVID-19 Pandemic. Eur Child Adolesc Psychiatry. 2024; 33:1197–1200.

24. Brunet A, Rivest-Beauregard M, Lonergan M, Cipolletta S, Rasmussen A, Meng X, et al. PTSD is not

the emblematic disorder of the COVID-19 pandemic, adjustment disorder is. BMC Psychiatry. 2022; 22

(1):300. https://doi.org/10.1186/s12888-022-03903-5 PMID: 35484539

25. Bachem R, Casey P. Adjustment disorder: A diagnosis whose time has come. J Affect Disord. 2018;

227:243–253. https://doi.org/10.1016/j.jad.2017.10.034 PMID: 29107817

26. Lotzin A, Krause L, Acquarini E, Ajdukovic D, Ardino V, Arnberg F, et al. Risk and protective factors,

stressors, and symptoms of adjustment disorder during the COVID-19 pandemic–First results of the

ESTSS COVID-19 pan-European ADJUST study. Eur J Psychotraumatol. 2021 Jan 1; 12(1):1964197.

https://doi.org/10.1080/20008198.2021.1964197 PMID: 34992755

27. Rossi R, Socci V, Talevi D, Mensi S, Niolu C, Pacitti F, et al. COVID-19 pandemic and lockdown mea-

sures impact on mental health among the general population in Italy. Front Psychiatry. 2020; 11:790.

https://doi.org/10.3389/fpsyt.2020.00790 PMID: 32848952

28. Vallejo-Sánchez B. The role of personality and coping in adjustment disorder. Clin Psychol. 2017; 21

(3):245–251.

29. Parens E, Johnston J. Facts, values, and attention-deficit hyperactivity disorder (ADHD): An update on

the controversies. Front Child Adolesc Psychiatry. 2009; 3(1):1. https://doi.org/10.1186/1753-2000-3-1

PMID: 19152690

30. Mattingley GW AL, Montano CB, Newcorn JH. Optimizing clinical outcomes across domains of life in

adolescents and adults with ADHD. J Clin Psychiatry. 2011; 72:1008–14. https://doi.org/10.4088/JCP.

10063ah1 PMID: 21824459

31. Pollak Y, Shoham R, Dayan H, Gabrieli-Seri O, Berger I. Symptoms of ADHD predict lower adaptation

to the COVID-19 outbreak: Financial decline, low adherence to preventive measures, psychological dis-

tress, and illness-related negative perceptions. J Atten Disord. 2022; 26(5):735–746. https://doi.org/10.

1177/10870547211027934 PMID: 34184907

32. Dvorsky MR, Breaux R, Cusick CN, Fredrick JW, Green C, Steinberg A, et al. Coping with COVID-19:

Longitudinal impact of the pandemic on adjustment and links with coping for adolescents with and with-

out ADHD. Res Child Adolesc Psychopathol. 2022; 50(5):605–619. https://doi.org/10.1007/s10802-

021-00857-2 PMID: 34618271

33. Summerton A, Bellows ST, Westrupp EM, Stokes MA, Coghill D, Bellgrove MA, et al. Longitudinal

ASSOCIATIONS BETWEEN COVID-19 stress and the mental health of children with ADHD. J Atten

Disord. 2023; 27(10):1065–1074. https://doi.org/10.1177/10870547231168334 PMID: 37122232

34. Barra S, Grub A, Roesler M, Retz-Junginger P, Philipp F, Retz W. The role of stress coping strategies

for life impairments in ADHD. Journal of Neural Transmission. 2021; 128(7):981–992. https://doi.org/

10.1007/s00702-021-02311-5 PMID: 33687532

35. Al-Yagon M, Lachmi M, Shalev L. Coping strategies among adults with ADHD: The mediational role of

attachment relationship patterns. Res Dev Disabil. 2020; 102:103657. https://doi.org/10.1016/j.ridd.

2020.103657 PMID: 32334268

36. Lotzin A, Acquarini E, Ajdukovic D, Ardino V, Bottche M, Bondjers K, et al. Stressors, coping and symp-

toms of adjustment disorder in the course of the COVID-19 pandemic—study protocol of the European

Society for Traumatic Stress Studies (ESTSS) pan-European study. Eur J Psychotraumatol. 2020; 11

(1):1780832. https://doi.org/10.1080/20008198.2020.1780832 PMID: 33029321

37. Kroenke K, Spitzer RL, Williams JB, Lowe B. An ultra-brief screening scale for anxiety and depression:

the PHQ-4. Psychosomatics. 2009; 50(6):613–621. https://doi.org/10.1176/appi.psy.50.6.613 PMID:

19996233

38. 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. https://doi.org/10.1016/j.jpsychires.2018.05.011 PMID: 29803077

39. 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

PLOS ONE Coping and symptoms of Adjustment Disorder among adults with ADHD during the Covid-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0309082 August 19, 2024 12 / 13

https://doi.org/10.3390/ijerph192113722
http://www.ncbi.nlm.nih.gov/pubmed/36360603
https://doi.org/10.1007/s00787-021-01739-0
https://doi.org/10.1007/s00787-021-01739-0
http://www.ncbi.nlm.nih.gov/pubmed/33646416
https://doi.org/10.1186/s12888-022-03903-5
http://www.ncbi.nlm.nih.gov/pubmed/35484539
https://doi.org/10.1016/j.jad.2017.10.034
http://www.ncbi.nlm.nih.gov/pubmed/29107817
https://doi.org/10.1080/20008198.2021.1964197
http://www.ncbi.nlm.nih.gov/pubmed/34992755
https://doi.org/10.3389/fpsyt.2020.00790
http://www.ncbi.nlm.nih.gov/pubmed/32848952
https://doi.org/10.1186/1753-2000-3-1
http://www.ncbi.nlm.nih.gov/pubmed/19152690
https://doi.org/10.4088/JCP.10063ah1
https://doi.org/10.4088/JCP.10063ah1
http://www.ncbi.nlm.nih.gov/pubmed/21824459
https://doi.org/10.1177/10870547211027934
https://doi.org/10.1177/10870547211027934
http://www.ncbi.nlm.nih.gov/pubmed/34184907
https://doi.org/10.1007/s10802-021-00857-2
https://doi.org/10.1007/s10802-021-00857-2
http://www.ncbi.nlm.nih.gov/pubmed/34618271
https://doi.org/10.1177/10870547231168334
http://www.ncbi.nlm.nih.gov/pubmed/37122232
https://doi.org/10.1007/s00702-021-02311-5
https://doi.org/10.1007/s00702-021-02311-5
http://www.ncbi.nlm.nih.gov/pubmed/33687532
https://doi.org/10.1016/j.ridd.2020.103657
https://doi.org/10.1016/j.ridd.2020.103657
http://www.ncbi.nlm.nih.gov/pubmed/32334268
https://doi.org/10.1080/20008198.2020.1780832
http://www.ncbi.nlm.nih.gov/pubmed/33029321
https://doi.org/10.1176/appi.psy.50.6.613
http://www.ncbi.nlm.nih.gov/pubmed/19996233
https://doi.org/10.1016/j.jpsychires.2018.05.011
http://www.ncbi.nlm.nih.gov/pubmed/29803077
https://doi.org/10.1371/journal.pone.0309082


help-seeking sample. Psychopathology. 2018; 51(1):10–15. https://doi.org/10.1159/000484415 PMID:

29301130

40. Carver CS. You want to measure coping but your protocol’s too long: Consider the brief COPE. Int J

Behav Med. 1997; 4(1):92–100. https://doi.org/10.1207/s15327558ijbm0401_6 PMID: 16250744

41. Overbey GA, Snell WE, Callis KE. Subclinical ADHD, stress, and coping in romantic relationships of uni-

versity students. J Atten Disord. 2011; 15(1):67–78. https://doi.org/10.1177/1087054709347257 PMID:

19815698

42. Young S, Chadwick O, Heptinstall E, Taylor E, Sonuga-Barke EJ. The adolescent outcome of hyperac-

tive girls. Self-reported interpersonal relationships and coping mechanisms. Eur Child Adolesc Psychia-

try. 2005; 14(5):245–253. https://doi.org/10.1007/s00787-005-0461-z PMID: 15981136

43. Heffer T, Willoughby T, On SC. A count of coping strategies: A longitudinal study investigating repertoire

richness and adjustment. PLoS One. 2014; 12(10).

44. Brehl A-K, Schene A, Kohn N, Fernández G. Maladaptive emotion regulation strategies in a vulnerable

population predict increased anxiety during the Covid-19 pandemic: A pseudo-prospective study. Jour-

nal of Affective Disorders Report. 2021; 4(1) 100113.

45. Freyhofer S, Ziegler N, de Jong EM, Schippers MC. Depression and anxiety in times of COVID-19: How

coping strategies and loneliness relate to mental health outcomes and academic performance. Front

Psychol. 2021; 12:682684. https://doi.org/10.3389/fpsyg.2021.682684 PMID: 34759855

46. Babore A, Lombardi L, Viceconti ML, Pignataro S, Marino V, Crudele M, et al. Psychological Effects of

the COVID-2019 Pandemic: Perceived Stress and Coping Strategies among Healthcare Professionals.

Psychiatry Res. 2020; 293:113366. https://doi.org/10.1016/j.psychres.2020.113366 PMID: 32798932

47. Prasetyo YB, Faridi F, Masruroh NL, Melizza N, Kurnia AD, Wardojo SSI, et al. Path Analysis of the

Relationship between Religious Coping, Spiritual Well-being, and Family Resilience in Dealing with the

COVID-19 Pandemic in Indonesia. Asian J. Soc. Health Behav. 2024; 7(1), 1–10.
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