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Abstract: In this study; we analyzed the relationship between U.S. workers’ reported levels of
ADHD symptomatology and the impact of pandemic conditions on symptomatic impairment
and the estimated prevalence of Adult ADHD. We compared data from the Adult ADHD Self-
Report Scale Screener (ASRS) collected during the pandemic with data from two pre-pandemic
studies. Our findings indicate that during the pandemic; mean impairment scores on all six
ASRS items increased; leading to a predicted rise in the Adult ADHD diagnosis rate to 9.26%;
compared to the pre-pandemic estimate of 4.4%. These results suggest that more adults
experienced significant ADHD-related challenges during the pandemic. As organizations
continue to implement remote work and other pandemic-related changes; it is important to
consider the unique difficulties that neurodiverse workers; particularly those with ADHD; may
face in adapting to these new work environments.
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1. Introduction

During the COVID-19 pandemic and ensuing lockdown; many have experienced
increased mental health challenges; resulting in diverse government; public; and
private sector organizations seeking to address the growing need for mental health
support (Fancourt et al., 2020; Ettman et al., 2020; Son et al., 2020). Adults with
Attention-Deficit/Hyperactivity Disorder (ADHD) struggle with co-occurring mental
health problems; which have historically contributed to higher unemployment and
occupational disability levels for this population (Antshel, 2018; Fredriksen et al.,
2014; Hansen et al., 2018). Prior to the COVID-19 Pandemic; Kessler et. al (2007)
estimated that 4.4% of adults in the United States had ADHD in their seminal paper
in which the authors demonstrated the validity of an estimation methodology called
the positive predictive value (PPV) using the Adult ADHD Self-Report Scale Screener
(ASRS); rather than direct clinical evaluation of all respondents; to analyze clinically
significant ADHD in the subject population. While many papers discuss ADHD and
cite prior studies for estimated prevalence data; few provide insight on how to gather
more recent; credible data; or provide methodologies for how to analyze datasets such
as Kessler et. all did with the PPV. In this current paper; by demonstrating how Kessler
et al.’s method can be used to estimate likely adult ADHD impairment on a more
recent data set; the authors seek to add to the body of knowledge both on comparing
and estimating ASRS based data; and to highlight the differences between previously
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identified estimations and those identified in this data set collected during the
pandemic.

ADHD is diagnosed based on symptoms reaching the level where a worker is
impaired; and other studies have shown that workers in general are challenged in
adapting to remote work and other work/life changes (Fosslien and Duffy, 2020;
Wiederhold, 2020). Since neurodiverse adults with ADHD were already employed at
significantly lower rates than their neurotypical peers prior to the pandemic (De Graaf
et al., 2008) and experience greater struggles with mental health (Barkley, 2014); we
sought to explore how the pandemic might exacerbate the challenges adults with
ADHD symptoms face and how this may impact workplace impairment; rates of Adult
ADHD diagnosis; and future need for additional pharmacological; vocational; or
therapeutic support.

2. Study purpose

Using the Adult ADHD Self-Report Scale (ASRS); Edwards (2021) previously
identified that in data collected in September and October 2020 during the COVID-19
pandemic that overall prevalence of ADHD symptomatology was higher than would
have been expected in comparison to Kessler et al.’s (2007) prior work. Since; as
Enterprise Technology Research (2020) pointed out; many of the underlying factors
that might have been expected to account for this increase during the pandemic may
become permanent for many workers; this study is needed to understand how this may
impact adults who are impaired by ADHD symptomatology; post-pandemic. The
COVID-19 pandemic created a rapidly changing environment that provides a unique
opportunity akin to the Difference-in-Differences (DID) analysis used in research to
assess the impact of a significant event or regulatory change. This approach; famously
employed in studies like Card and Krueger’s (1994) minimum wage analysis. The DID
approach allows researchers to compare changes in outcomes between a group
affected by the change (in our case; workers during the pandemic) and a group that
was not exposed to the change (pre-pandemic workers).

In this context; our study leverages the time-sensitive nature of the pandemic to
examine its immediate effects on ADHD symptomatology. The DID approach is
particularly well-suited for this analysis; as it helps isolate the impact of the pandemic
from other factors that could influence mental health outcomes over time. By capturing
data during this period of significant environmental change; we can more accurately
assess how these conditions have affected ADHD symptoms in working adults and
compare changes in ADHD symptomatology between population subgroups across
time and other sector variances via what we call the ASRS DID Method.

3. Methods

3.1. Study design

Our analysis is based on Edwards’ (2021) data collected using Amazon’s
Mechanical Turk (MTurk) survey tool from 16 September to 5 October 2020. The
survey selected 921 respondents in the United States; all of whom were adults and
employed full-time. The study was completed during the early-to-mid stages of the
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COVID-19 lockdown in the United States. Participants were selected by convenience
and availability to complete the online survey. This sample size was deemed
appropriate because data collected during the COVID-19 pandemic captures unique
conditions for comparative analysis; particularly at the height of lockdowns; which are
unlikely to be replicated post-lockdown. The intention of this data is to report initial
findings and highlight the need for further study; rather than solely inform policy.

Edwards’ (2021) data were cross compared with findings from two previous data
sets; chosen for sufficiency and specificity of data adequate to employ the ASRS DID
Method to estimate Adult ADHD. The first of these; presented by Kessler et al. (2007);
is longitudinal data collected between 2004 and 2005 of adults in California and
Georgia by Brod et al. (2006). Data were collected in three stages; with populations of
n = 20,011 in the first stage; n = 668 in the second stage; and n = 155 in the third stage.
The data collected by Brod et al. (2006) and analyzed by Kessler (2007) did not limit
participation to adults employed full-time; but it did provide varied socio-demographic
information related to age; gender; race; etc.

The second comparison dataset was collected by Biederman and Faraone; who
found 500 respondents with clinical ADHD diagnoses and 501 respondents without a
diagnosis to use as a control. This data was collected amongst adults in the United
States in 2003; and was looking specifically at employment rates; educational
attainment; and income of adults diagnosed with ADHD. This dataset; while otherwise
useful; is insufficient for full comparison by the ASRS DID Method; and is instead
shown in Figure 1.

3.2. Symptomatology comparison

We began our cross comparison by looking at mean responses for each of the six
ASRS screening questions; and comparing them to the data presented by Kessler et al.
(2007); using the following steps:

1) Record the mean response to each ASRS question; as well as the standard

deviation; for each of Kessler et al.’s collection periods (see Table 1)

2) Calculate the arithmetic mean of Kessler et al.”s data (X«a):

Xka = (X + Xkz + Xiz) +3
3) Generate descriptive statistics in SPSS for Edwards’ data set to find X during
COVID (see Table 1)
4) Compare Edwards’ mean and Kessler et al.’s overall mean to find the percent
increase during COVID-19
AXo = (Xe — Xka) +Xka

Our results can be found in Table 1:
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Table 1. Symptomatology comparison between Kessler et al. (2007) and Edwards (2021).

ASRS Screener Symptom (abridged)

Xk1 Xk2 Xks Xka Xe _ AXo%
— — — — — AXE-KA
Xxi SD Xk2 SD Xks SD Xka SD X SD %

1-Trouble wrapping up final details

2-Difficulties with organizing

11 10 13 09 11 09 117 093 137 089 0.19 16.24
11 10 14 08 11 09 120 090 136 093 0.16 13.33

3-Problems remembering appointments or obligations 09 09 12 10 12 10 1.10 097 129 1.00 0.19 17.27
4-Avoid or delay getting started 1.3 10 16 09 14 11 143 100 1.64 110 0.24 17.14
5-Fidget or squirm when sitting for long periods 14 12 17 13 18 14 163 130 2.09 120 0.49 30.63
6-Feel overly active or compelled to do things 15 12 17 12 13 12 150 120 1.68 1.10 0.18 12.00
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Figure 1. Mean symptomatology level comparison between Kessler et al. (2007) and Edwards (2021).

As seen above; the mean response (i.e., the average response level for each
symptom; ranging from 0-4) has increased for all six categories; suggesting that more
people are experiencing ADHD-related symptomatology during COVID-19 than were
previously. Given the higher occurrence response rates for each individual symptom
was found; the next step was to study likely predicted population prevalence that might
be extrapolated from these rates.

3.3. Prediction of diagnosis rate

In their 2007 paper; Kessler et al. proposed a model for predicting occurrences of
a clinical ADHD diagnosis using an assumed population prevalence; based on
stratified results from the six question ASRS scale. The strata were based on the sum
total of an individuals’ response to all six questions; with the strata being defined as:
a. 0-9; b. 10-13; c. 14-17; and d. 18-24. They detailed a Positive Predictive Value
(PPV) meant to predict the likelihood of an individual with responses in a given
stratum meeting the criteria for a clinical ADHD diagnosis. The steps that they
followed are:
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1) Define a Stratum Specific Likelihood Ratio (SSLR) for each Stratum; expressed
as the ratio of diagnoses to non-diagnoses in a specific stratum divided by the
ratio of diagnoses (D) to non diagnoses (ND) across the entire data set

SSLR = D:NDstratum =D :NDrotal
2) Transform assumed Population Prevalence (Pp) into assumed Population Odds
(Op).

Op =Pp+(1-Pp)
3) Define stratum-specific odds (Os)

Os =0, X SSLR
4) Transform Osinto an estimated Positive Predictive Value (PPV)

PPV = O;+(1 + Oy)

They found that; if the overall population prevalence of ADHD occurrence is 4%;
the likelihood of being diagnosed with ADHD with a screener score of a. 0-9 is 0.0%;
b. 10-13 is 4.0%; c. 14-17 is 30.0%; and d. 18-24 is 50.8%. Kessler’s 4% population
prevalence predictions were used because they align the most closely with Kessler’s
prior 4.4% estimate of occurrence in United States adults (Kessler et al., 2007). By
conducting a frequency analysis of Edwards’ (2021) response data (n = 921); the
number of respondents in each stratum were:

a. 0-9.535
b. 10-13.278
c. 14-17.83
d. 18-24.25

Using Kessler’s prediction estimates (See Table 2):

Table 2. Stratified Respondents and Predicted Diagnoses in Edwards (2021) Dataset.

ASRS Strata (Score)

Number of respondents (Edwards)  Kessler et al. PPV

> Predicted respondents meeting clinical diagnosis
0

a. (0-9)

b. (10-13)
c. (14-17)
d. (18-24)

535
278
83
25

0.0 0

4.0 11
30.0 25
50.8 13

Overall; 49 total respondents are predicted to meet the criteria of a clinical ADHD
diagnosis. This comprises 5.32% of the total population; a higher population
prediction than was previously given by Kessler et al. (2006) of 4.4%.

However; Edwards’ (2021) dataset was limited to respondents who were
employed full-time; meaning that the overall population prevalence of people with
ADHD symptomatology could be higher still than predicted. Here; data from
Biederman and Faraone (2006) is used. They reported that 33.9% of respondents with
ADHD (n; = 500) were employed full-time; as compared to 59.0% of their control
group (n2 = 501). Taking these statistics as a reasonable estimate; given that they are
consistent with Kuriyan et al. (2013) and Fredricksen et al. (2014); who found that
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unemployment and low educational attainment were more common in adults

diagnosed with ADHD than their non-ADHD counterparts; we conducted the

following operations to infer an overall predicted prevalence of adults in the United

States who meet the criteria for a clinical ADHD diagnosis.

1) [% of individuals employed full-time in study population] +[% of individuals in
their control employed full-time] = [% of individuals employed full-time with
ADHD] +[% of individuals in the population with ADHD]

%Prre +%Crre = %ADHDEre +%PapHp

Therefore;

33.9% +59.0% = 5.32% +%PapHp

2) Then; we rearranged to find our predicted % of individuals in the population with
ADHD; %P ApHD:

%PapHp = 59.0% x 5.32% +33.9%

%PADHD =90.26%

As such; using the combined approaches of Kessler et al. (2007) and Biederman
and Faraone (2006); we conclude that during the COVID-19 lockdown; there may
have been a spike in the overall adult population prevalence ADHD of up t0 9.26% in
the United States based on the respondents surveyed by Edwards (2021).

4. Discussion

This study was intended to examine the extent to which new working conditions
imposed by the pandemic affected the extent to which American adults may be
struggling with ADHD; moving forward. To achieve this purpose; we examined the
extent to which workers’ self-reported ASRS scores collected during the COVID-19
pandemic by Edwards (2021) differ from prior; pre-pandemic levels of worker self-
reported impairment as measured by ASRS as reported by Kessler et al. (2007). Next;
upon finding that self-reported impairment as reported by Edwards (2021) was greater
than Kessler et al.’s (2007) pre-pandemic impairment estimates; and based on his
figures; Kessler predicted an overall population prevalence of adult ADHD in the
United States of 4.4%; we predicted the population prevalence of adult ADHD during
the pandemic based on Edwards (2021) data.

To compare reported symptomatology levels; we recorded Kessler et al.’s (2007)
mean responses to each symptom; and calculated the mean symptomatology level
across all three collection periods to establish a baseline symptomatology level. From
there; we calculated the average response level to each symptom in Edwards (2021)
data set and calculated the percent change in response level to each symptom between
Kessler et al. (2007) and Edwards (2021). We found that each symptom had a higher
mean response level (as in; either more people were reporting each symptom; or
people were reporting feeling the symptom more acutely) in Edwards’ data.

To predict a diagnosis rate; we used Kessler et al.’s (2007) method of stratifying
respondents by overall symptomatology into four buckets and used Kessler et al.’s
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(2007) 4% positive predictive values to estimate the number of respondents in each of
our strata likely to meet a clinical ADHD diagnosis. From this analysis; we found that
approximately 49 people in our population of 921 were likely to qualify for a clinical
ADHD diagnosis; a total of 5.32%. Since the COVID data only collected by Edwards
(2021) only included respondents employed full-time and Kessler et al.’s data included
unemployed workers; we had to further generalize our findings to apply to all
American adults. In order to accomplish this; we used data from Biederman and
Faraone (2006) to extrapolate how our findings might relate to American adults as a
whole. We did this by using the ratio that Biederman and Faraone (2006) provided of
individuals in their ADHD population employed full-time to the individuals in their
control employed full-time and applied that ratio to the quantity of individuals in our
study (already employed full-time) likely to meet a positive ADHD diagnosis.
Applying this ratio led us to predict that approximately 9.32% of all American adults
may have been struggling with ADHD symptomatology to an extent qualifying for
clinical diagnosis during pandemic while significant strictures on working outside of
the home were in force.

Finally; we wanted to compare our findings to previous; pre-pandemic literature.
Kessler et al.’s 2007 prediction of 4.4% is an obvious starting point; as it aligns with
several other studies predicting the prevalence of adult ADHD; including Polyzoi et
al. (2018) and Faraone and Biederman (2005). Our estimated population prevalence
of 9.26% marks a significant increase in relation to these prior findings. The findings
presented here demonstrate a notable increase in both the mean level of individual
ADHD symptoms; and in the occurrences of ADHD symptomatology likely severe
enough to qualify for a clinical diagnosis.

Possible reasons for higher occurrences of ADHD symptomatology could include
the removal of support systems for workers; which were recognized by Asherson et al.
(2016) as one possible reason why ADHD remains unrecognized in certain
circumstances. The significant changes to many workers’ experience amongst the
significantly higher occurrences of working from home; likely resulted in less social
support; and; as a result; higher occurrences of ADHD-related struggles.

Holman et al. (2020) found that both pre-existing symptoms and secondary
stressors (such as wage or job loss) significantly predicted development of stress or
depressive-related psychiatric disorders during the COVID-19 pandemic. Especially
given the high degree of co-occurring disorders in ADHD patients; we could infer that
perhaps individuals with lower symptomatology pre-pandemic may have experienced
heightening symptoms or may have developed symptomatology akin to ADHD as a
result of co-occurring disorders.

Lifestyle changes could also account for heightened ADHD symptomatology.
Findings such as those presented by Mehren et al. (2019) suggest that regular physical
activity could assist in coping with ADHD symptomatology. When taken in
conjunction with Tison et al. (2020); who found lower average activity levels amongst
American adults during the COVID-19 pandemic; perhaps more sedentary behaviors
amongst American adults are contributing to higher symptomatology.



Applied Psychology Research 2025, 4(1), 1442.

5. Limitations

The data represented here are based on a reconstruction of experimental results
as derived from published studies (Kessler et al., 2007; Biederman and Faraone, 2006).
More robust predictions and analysis on the data would have been possible with access
to the original data. Further study could be performed if a researcher were able to
access all these data sets for direct analysis.

In writing this paper; we also identified that; like us; our peers including Landes
and London (2018) and Vos and Hartman (2022) are still citing papers published in
2007 for ADHD prevalence estimates. This practice is often due not to a fault on the
part of the authors; but due to a lack of more recent publications with data on adult
ADHD estimates. The dearth of more recently published data is a significant part of
the confusion that abounds regarding the topic of Adult ADHD. In this paper; we have
demonstrated that a method exists for estimating adult ADHD symptomatology that
can be applied to any ASRS dataset where authors choose to publicly publish their
data with all 6 questions as part of their publication. Where researchers utilizing ASRS
choose to do so in future; this will allow future meta-analysis to more accurately
estimate adult ADHD prevalence using the ASRS DID method using those researchers’
public datasets in aggregate.

Regarding the dataset we did have access to (Edwards, 2021); non-probability
sampling methods were used; which eliminated any potential respondents who were
unemployed; self-employed; or employed part time. In addition; only five ISCO-08
(International Labor Organization, 2016) job classes were studied; further limiting the
generalizability of these results. The five job classes included in the Edwards study
were: managers; professionals; technicians and associate professionals; clerical
support workers; and services and sales workers. Not enough responses were collected
using the online paid collection method to allow for study of workers within the
following job classes: skilled agricultural; forestry; and fishery workers; craft and
related trades workers; plant and machine operators and assemblers; elementary
occupations; and armed forces occupations.

The demographic information collected by Dr. Edwards was also limited to
gender. Collecting information on other demographic indicators; such as race or
educational attainment; would have helped to further compare our findings to those of
previous studies. As well; collecting more demographic data would have allowed us
to weight data using the same methods utilized by Kessler et al. (2007) for more
specific comparative analysis.

6. Recommendations

Regardless of whether our observations constitute a temporary spike or a durable
increase in ADHD symptomatology; remote work is predicted to become a permanent
part of the working adult’s experience to a significantly greater extent (Enterprise
Technology Research, 2020; Barrero et al., 2020). As such; we would not expect
ADHD symptomatology to return to pre-COVID levels. During the first few months
of the COVID-19 quarantine; a separate study conducted on adolescents and young
adults with ADHD found that social isolation; motivation problems; boredom; and
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difficulties engaging online were common problems reported by both ADHD subjects
and close family (Sibley et al., 2021). While little has been published on working
adults with ADHD during COVID other than Edwards (2021), this study demonstrates
that working from home does significantly increase workplace impairment among all
workers to the extent that a greater percentage may reach the level of impairment
typically associated with adult ADHD diagnosis. Thus; further exploration of the link
between remote or virtual work and adult ADHD symptoms is recommended. Further
research is needed to develop and evaluate evidence-based interventions to support
workers with ADHD such as encouraging remote workers to exercise (Den Heijer et
al., 2016).

Lerner et al. (2018) stated that identifying key areas in which to target training
and interventions could improve workplace outcomes for adults with ADHD. Current
research suggestions for ADHD-centric interventions include psychosocial treatments
(Asherton et al., 2016) and treatments geared towards inattentive ADHD and
occupational disabilities (Fredriksen et al., 2014). Based on these factors; we urge
consideration of providing executive functioning interventions to support inattentive
aspects of ADHD; and physical work environment adjustments as previously
mentioned to support hyperactive symptomatology. These can be incorporated within
existing employee assistance programs without limiting employee access to these
supports to those who can provide proof of an ADHD diagnosis.

In conclusion; Brohan et al. (2012) note that before any ADHD-specific
intervention or treatment programs can be implemented successfully; mental-health
related stigma and discrimination needs to be addressed from an individual and a
systemic perspective. As demonstrated by Godfrey et al. (2020) and by Canu et al.
(2008). ADHD is subject to a variety of public stigmas and misconceptions; both
attributable to ADHD-specific behaviors and general labels. In this paper; we sought
to provide an updated perspective on how adults may be impacted by ADHD during
and following the pandemic. We hope in doing so; we can assist with efforts to raise
awareness of how many people struggle with ADHD and can assist in reducing stigma;
long-term. Meanwhile; while these issues of structural stigma are being addressed; we
aimed to provide a short-term practical display of how many individuals may be
currently struggling with adapting to virtual working conditions.

Author contributions: Conceptualization, AVE and WA; methodology, AVE;
software, AVE and GM,; validation, AVE and GM; formal analysis, AVE, GM and
WA investigation, AVE and GM; resources, AVE; data curation, AVE; writing—
original draft preparation, AVE and GM; writing—review and editing, AVE and WA
visualization, GM; supervision, AVE; project administration, AVE; funding
acquisition, AVE. All authors have read and agreed to the published version of the
manuscript.

Statement of relevance: Independent studies estimate that approximately 50% of the
United States workforce was working from home during pandemic conditions
(Barrero et al. 2020; Brynjolfsson et al; 2020). These estimates demonstrate an upward
trend in working from home that is expected to continue post-pandemic; with an
estimated 34.4% of people expected to continue to work remotely in coming years
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(Enterprise Technology Research; 2020). This study finds a significant increase in
reported ADHD symptoms during the period when a large portion of the workforce
was working virtually; suggesting that we might expect to see an increase in levels of
worker impairment related to adult ADHD symptomatology if virtual work persists.
The exodus from the on-site office to virtual workplaces could have serious
implications for individuals struggling with ADHD if support for the needs of this at-
risk population is not provided. Related supports for ADHD impaired individuals
might include pharmacological; therapeutic; and vocational supports.

Conflict of interest: The authors declare no conflict of interest.
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