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Abstract

There has been an increase in the prevalence of Attention Deficit Hyperactivity Disorder (ADHD) worldwide with greater atten-
tion placed on its resulting impairments in multiple spheres of an individual’s performance, including in the workplace. The present
investigation was completed to highlight the impact of ADHD in adulthood, with a specific focus on the economic costs and burden
of ADHD in the workplace. Patients diagnosed with ADHD (N =100) were evaluated via an online survey assessing demographics,
employment history, symptomatology, and quality of life impairments in comparison with a sample of (N = 500) controls. Results in-
dicated that ADHD globally impaired functioning with the most extreme effects observed in education and employment. The majority
of respondents with ADHD reported their highest level of education to be a high school diploma and reportedly felt that their ADHD
diagnosis and resulting symptomatology prevented them from pursuing their ideal career. Results also indicated improvement in
work productivity with the implementation of a workplace medical benefits plan. These findings reminds us that it is essential to fully
appreciate the negative consequences of impairments associated with a diagnosis of ADHD in order to prompt employers to develop

and implement more appropriate workplace interventions to both increase work productivity and optimize patients’ outcomes.
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Introduction

Attention Deficit Hyperactivity Disorder (ADHD) has been reported to have a lifetime prevalence rate of 8.1% [1], with new reports
suggesting an adult prevalence of 5.8% [2]. ADHD is typically characterized by a persistent pattern of inattention, hyperactivity, forgetful-
ness, distractibility and impulsive behaviors [3]. Specifically, it may be characterized by pervasive non-goal directed over-activity, a lack of
ability to focus or maintain attention, and an increased vulnerability to impulsivity. These symptoms are associated with altered reward
and executive functioning systems in the brain [55]. The classical onset of this neurodevelopmental disorder is generally noted during

childhood [4,5] and is known to affect approximately 2% to 18% of school-age children worldwide [6,7].
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Although originally considered a pediatric and adolescent condition [8], it is now widely recognized that the majority of ADHD cases
will persist into adulthood [9-18]. Specifically, up to 65% of affected children continue to be symptomatic into adulthood [8,9,13,19].
Although ADHD is more often diagnosed in males over females, especially in childhood, these gender differences tend to even out in adult-
hood [20]. This difference in early detection is likely due to the predominantly overt behavioural symptoms, such as poor impulse control
and hyperactivity, which are generally considered to be more problematic compared to symptoms of inattention and are more character-

istically observed in males than females [21].

Notwithstanding the prevalence rate, ADHD is frequently undiagnosed and therefore untreated, often resulting in a profound negative
impact on the individual’s quality of life [22]. Underdiagnosis often leads to impairments in several areas of life, including impaired psy-
chosocial functioning with increased disruptive behaviors [23-26], social and interpersonal skills deficits [23-25,27,28], and emotional
instability [23- 25]. Marked academic deficits may occur at any age and include both poor achievement and poor vocational performance

[23-26,29]. By adulthood, these impairments are equally evident in males and females [30].

Adults with ADHD are also more likely to be diagnosed with comorbid psychiatric conditions including mood and anxiety disorders,
substance use disorders and externalizing personality disorders [24,31]. There is evidence that the presence of comorbid ADHD and a
depressive disorder increases the risk of treatment resistance and suicidal ideation, while also being associated with a history of suicide
attempts [32,33]. The majority of individuals with ADHD have a co-occurring psychiatric condition [4,14,34] and each additional comor-

bid condition will contribute to further disability and impairments for the individual [24].

Individuals with ADHD demonstrate greater levels of functional impairments in the workplace compared to those without a diagnosis
of ADHD [4]. Reports on identified impairments include in this population: (i) attention-related difficulties involving ‘divided attention’
and ‘attention shifting’; (ii) challenges in terms of adhering to job structure and design; (iii) challenges associated with self-management
and impulsivity; and (iv) management of adverse tasks or colleagues [35]. Barkley and colleagues [36] observed significant differences
in the percentage of employees with ADHD dismissed from employment (43.2%) compared to non-ADHD employees (14.0%). The large
difference in these statistics suggests that the ADHD population suffers greater functional impairments, which adversely affected their

ability to work effectively and to continue to maintain their employment as compared to their non-ADHD counterparts.

Similarly, Zhao., et al. [37] studied working memory performance and IQ in adults with and without ADHD and found that adults with
ADHD and a normal IQ suffer from greater impairments in their working memory capability than healthy controls with similar IQs. More
specifically, individuals with ADHD were found to face challenges in their capacity for verbal working memory as measured by low reaction
time and visible attention deviation [38,39]. These marked impairments contribute to reduced levels of executive functioning resulting in

greater challenges in quotidian workplace-related tasks including time management, organization, prioritization, and decision-making.

As arule, people with ADHD also exhibit greater rates of absenteeism and display impaired social role functioning [4,13,25,26,35,36,40-
44]. In addition, adults with ADHD are less successful and less prone to achieve educational milestones when compared to those without
ADHD, further limiting their long-term employment and future occupational opportunities and prospects [21,22]. This is congruent with
reports by Biederman,, et al. [22] who found that individuals with ADHD had significantly lower levels of educational performance and

attainment, with 32% failing to complete their high school education.

One of the consequences of ADHD in adulthood includes significantly lower household incomes for those with ADHD compared to
those without the disorder [45]. Multiple studies have compared adults with ADHD to those without ADHD and showed that adults with
ADHD lost between $209 to $12,189 in annual household income chiefly as a result of absenteeism, poor work productivity, and greater
need and use of disability pay and/or worker’s compensation [22,46]. Furthermore, a survey was conducted by the World Health Organi-
zation studying lost work productivity as a consequence of adult ADHD in ten countries spanning the Middle East, Europe, South America

and North America, indicated that over 143 million days of work production were lost by adults with ADHD [47]. Moreover, employees
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with ADHD were found to have an average increase of 8.4 sick days per year, with 21.7 and 13.6 work days associated with reduced work
quantity and reduced work quality, respectively [47]. This contrasts greatly with the fact that in the 21 century, we have better diagnostic
tools and treatments, and yet only a small number of workers with ADHD actually receive treatments; treatments that could relieve their

symptoms and potentially improve overall functioning [47].

The present study was undertaken to assess the experience of individuals with ADHD in the Canadian workforce to specifically dem-
onstrate the impact of their diagnosis and illness on their vocational productivity. The survey also focused on barriers that prevent these
individuals from achieving their ideal goals. Given the large body of data already addressing these issues, it was hypothesized that em-
ployees with ADHD would have greater impairments in the workplace, increased day-to-day functional difficulties, and unique challenges
and impediments compared to work colleagues without ADHD. We also examined the nature of employer recognition with the future goal

of developing suitable strategies and accommodations for employees with ADHD.
Methods

ADHD survey

The present study utilized data from an online survey sent to a nationally representative sample of 5000 Canadians, obtained via an
Omnibus study database. The data was collected from April 1, 2013 to May 31, 2013, with a target of 100 adults with ADHD to be surveyed
for exploratory data collection. Adults were selected based upon an answer of yes to “Have you ever been diagnosed with ADD/ADHD by
a health care professional?” Respondents who self-identified as being diagnosed with ADHD by a health care professional were later sent
an invitation to participate in an online survey in which they confirmed that their ADHD diagnosis had been made by a trained healthcare
professional. The first 100 responders that completed the survey and responded yes to having been diagnosed with ADHD were included
in the total sample, thus, there were no dropouts. The survey took approximately 8 minutes to complete and was to be completed by
the respondent between April-May of 2013. The survey included a total of 39 questions with some being multipart questions. Survey
questions related to one’s circumstances of employment, educational status and ADHD history, with a focus on current impairments and

availability of employer accommodations.

Control group survey

A subsequent survey was sent to a gender-matched nationally representative sample to provide a control group without an ADHD
diagnosis for comparison. In the control group survey, participants were first asked to indicate whether or not they had ever been diag-
nosed with ADD/ADHD by a healthcare professional and positive responders were excluded from any further study. Negative responders
who had no ADHD history were prompted to continue the survey and were asked a series of 19 questions pertaining to employment and
educational status, the presence of other existing mental health conditions and workplace stress, while focusing again on occupational
impairment and availability of employment accommodations. This survey was approximately 5 minutes in duration and was to be com-

pleted by the respondents from January 1 to January 31, 2017.

The inclusion of a control group survey presented valuable supplementary data and a platform for which differences in work impair-
ment and resulting accommodations in ADHD versus matched non-ADHD cohorts could be compared. See appendices for the online

surveys in their entirety (Appendix 1 and 2).

Data analysis was conducted on the primary outcome measure (mean number of jobs held by the ADHD group compared to the control
group) as well as the secondary outcome measures using a two-tailed Student’s ¢-test for independent samples using IBM SPSS Statistics
Version 24.0.

Results

Analyses were conducted to compare differences in demographic characteristics of the 100 ADHD respondents compared to the 500
non-ADHD respondents. Characteristics included but were not limited to an assessment of education level, employment status, and an-
nual household income. In general, large discrepancies in the total percentages for each category were observed. Table 1 demonstrates a

complete description of the demographic information collected from both samples.
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% Total ADHD Respondents | % Total non-ADHD Respondents
(n=100) (n=500)
Gender
Male 49 46
Female 51 52
Age
Under 30 30 22
30-29 29 25
40-49 17 23
50-59 19 21
60+ 6 8
Education Level
Post-Secondary 34 85
High School Diploma 62 13
Other 4 1
Employment Status
Employed full-time 55 98
Employed part-time 40 2
Self-employed 13 -
Not currently employed/in- 16 -
between jobs
Retired 10 -
Student 8 -
Homemaker 8 -
Other 4 -
Annual Household Income
Less than $30,000 34 7
$30,000 to $59,000 28 29
$60,000 to $99,000 11 34
$100,000 to $124,999 6 12
$125,000 or more 7 12
Prefer not to answer 15 4
Work Environment n=53% n =500
Office, functional /practical 29 50
Retail 13
Educational Institution 11 6
Warehouse/Manufacturing 11 10
Plant
Out-Doors/Worksite 10 7
Healthcare Institution 8 7
Office, Creative/Artistic 7 3
Hospitality/Service 2 6
Other 7 4
N/A 2 -

Table 1: Demographics of ADHD and control samples.
*Note: only 53 (53%) of the total ADHD sample were employed during the time of the survey.
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Twenty-one percent of the ADHD sample reported working primarily in a manual or physical labor position with only 4% working
in an executive or management position. These rates were significantly lower compared to those in the control group, where 49% were
working in middle management, non-entry level white-collar positions, or in executive management positions. Furthermore, 2 in 3 ADHD
respondents had reported that they had changed jobs in the past 5 years, with 38% of the sample switching jobs 2-3 times, 18% switch-
ing 4 - 5 times, and 8% switching 6 - 9 times in the past 5 years. The majority of the control sample (57%) had held one position over the

previous 5 years and less than 1% had changed jobs 6-9 times (Table 2).

Total # of Jobs in | % Total Employed ADHD | % Total Employed non-ADHD
Past 5 Years Respondents (n = 53) Respondents (n = 500)
1 37 57
2-3 38 35
4-5 18 6
6to9 8 <1
N/A - 1

Table 2: How many jobs have you held in the past 5 years? ADHD group versus control group.
Note: at time of survey, 47 (47%) of ADHD respondents were unemployed, compared to 0 (0%) of non-ADHD control group respondents,

hence the discrepancy in sample size from the original sample.

Items D11 of the ADHD survey and D12 of the control group survey assessed the number of positions held (the question was: “How
many jobs have you held in the past 5 years?”) were analyzed using descriptive statistics (Table 2). At the time of the survey, only 53% of
ADHD respondents were employed, compared to 100% of non-ADHD respondents. Given that in both questionnaires subject responses
were divided into preexisting subcategories, the midpoints of every response category were used to approximate a normal distribution

of scores for each subject in each group.

Preliminary data analysis was conducted and the groups were compared using a two-tailed Student’s ¢t - test for independent samples
with a significance level set at a < 0.05. Outliers and unemployed respondents were excluded from the analysis. The assumption of ho-
mogeneity of variances was assessed using Levene’s test, F = 9.01, p =.003; violating the assumption of equal variances, therefore, equal
variances not assumed is reported. There was a statistically significant difference between the mean number of jobs held by the ADHD
group (M = 2.6, SD = 1.8) compared with the control group (M = 1.8, SD = 1.1), ¢(56.5) = 3.08, p =.003, with a medium effect size [48,49]
as measured by Cohen’s d (d =.516). Hedge’s g was assessed to account for the difference in sample size and yielded a larger effect (g =
.641). The 95% CI for interval difference between the sample means, M, - M,, had alower bound of .268 and an upper bound of 1.27. These
results suggest that employed individuals with ADHD change their positions significantly more frequently than healthy controls over a

5-year time period.

Within the ADHD group, the average length of time before a diagnosis of ADHD was made, was found to be 2.9 years, with 71% of the
sample reporting that they suspected having ADHD prior to receiving a diagnosis. The most commonly reported symptoms of ADHD that
necessitated seeking professional help included: decreased ability to focus and concentrate, increased rates of hyperactivity, and behav-

ioral and/or emotional volatility. The complete list of symptoms is outlined in table 3.

Total ADHD respondents (N = 100) %

Focus/concentration 50
Hyperactivity 27
Behaviour/Emotional 21
Memory 10

Sleep issues

Impulsivity 2

Table 3: Percentage of most commonly reported symptoms for seeking professional help in the ADHD sample.
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The study validated that the presence of comorbid disorders was highly prevalent in this ADHD population. Figure 1 demonstrates
the prevalence rates of comorbid diagnoses in the ADHD sample compared to the prevalence rates of mental health disorders in the non-
ADHD control group sample. Interestingly, 95% of the currently unemployed ADHD respondents had suffered from at least 1 comorbid

psychiatric condition, compared to 75% of those currently employed (Figure 1).

Figure 1: Prevalence Rates of Comorbid Psychiatric Diagnoses in the ADHD Versus Control Samples.

The impact of ADHD on one’s functioning was clear in this sample, as 51% of respondents had missed time at work and/or school in
the previous 12 months due to their ADHD, with 4 in 5 respondents making up less than half of the time that they missed. Ninety-five
percent of the ADHD respondents reported that they were not able to function at their full capacity, noting mental exhaustion (78%),
procrastination (76%), and difficulties wrapping up the final details of a project (66%) as their greatest challenges, compared to 92% of
the control sample that reported being able to multitask successfully and 66% reporting that they take steps to manage workplace stress.
Negative outcomes associated with ADHD were further demonstrated as 38% of respondents reported quitting a job, while 27% reported

losing a job due to their symptoms over their lifetime.

Stigma in relation to the disorder was noted to impact various domains of the responder’s lives, such that greater than half of the
respondents (51%) reported that others in their places of employment were aware of their ADHD. Responders noted that stigma limited
their ability to ask for accommodation in relation to their concerns that their ADHD diagnosis would be: misunderstood (49%); seen as
strictly diagnosed in children (46%); or seen as an excuse (42%). In fact, less than half of respondents (48%) reported that they felt their
employer and/or school accommodated their needs. Although 65% of respondents wished more services and resources were available

for them, only 43% reported that they were even allowed to take unscheduled breaks when they needed them.

Use of pharmacotherapeutic treatment was assessed in this survey, in which only 36% of ADHD respondents reported taking medica-
tion. Instead, responders reported using of a variety of coping mechanisms including exercise (31%), nutrition (20%), therapy (17%), and
meditation (16%) to cope; however, 1 in 5 ADHD respondents could not identify any coping mechanism for their ADHD. As well, surfing
the internet (46%), walking (33%), coffee breaks (31%), talking or texting (26%), or spending time away from others (26%) were identi-
fied as coping mechanisms specifically used in one’s place of employment and/or school in the ADHD sample.
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In the ADHD sample, while just over half of the respondents (53%) reported having a drug benefit plan, only 32% reported that all of
their medication costs were covered and approximately 17% reported that their medications were partially subsidized/covered. The net
effect of having the costs of medications supported through respondent’s benefits plan offers individuals a sense of job security [50,51].
This was demonstrated in that 43% of respondents who were not receiving medications reported fear of job loss versus 31% of those
with benefits for their medications. Furthermore, respondents who were on medication reported taking off less time from their work-

place or school because of their ADHD (46%), compared to those not taking any medication (57%).

Discussion

ADHD is a chronic and potentially disabling disorder impacting multiple domains of one’s life, yet is often under-diagnosed and un-
treated. The benefits of early and accurate detection of the disorder is often compromised due to the tendency for healthcare profession-
als to focus on comorbid conditions, such as depressive and anxiety disorders, as was demonstrated in the present sample. This leads to
misdiagnosis, under-treatment and has long-term effects on one’s psychological and occupational/academic wellbeing. Delays in diag-
nosis and under-recognition can be a result of overlapping symptomatology of the comorbid disorders. The primary focus of treatment
another disorder means that the cognitive and behavioral ADHD symptoms will only be addressed much later if treated at all. As was
clearly evident in this sample, the debilitating nature of an ADHD diagnosis and specifically, its impact in both academic and workplace

settings, must be further recognized and better understood.

The lower level of academic achievement in the ADHD sample reportedly acted as a barrier to these individuals pursuing their ideal
careers, which is also reflected in the ADHD literature [41,52,53]. Moreover, respondents were primarily employed in areas of manual and
physical labor suggesting that core features of the disorder, such as lack of focus, procrastination, and mental exhaustion often prevent
individuals from advancing their career in office settings or executive roles. Negative outcomes associated with symptoms of ADHD were

further demonstrated by the percentage of respondents who reported quitting or losing a job due to their symptoms over their lifetime.

Although missing school and/or work on account of ADHD symptoms was reported in more than half of the ADHD sample, accom-
modations for these individuals in academic and work settings remained sparse. Fear of being judged or misunderstood by employers is
prominent in the ADHD population and may partially explain their lack of attempts to request and obtain accommodations. As a result,
these individuals often develop maladaptive coping mechanisms in the workplace in the attempt to reduce the burden placed on them,

explaining why almost all respondents admit that they are unable to function at their full capacity.

Employees with ADHD experience difficulties with time management, organization, procrastination, taking direction, as well as in
managing their emotional liability [4,35]. They tend to have poorer social skills, which can be understood to affect relationships with col-
leagues; it can be hypothesized that these individuals could be seen as impulsive, abrasive and volatile [4]. Furthermore, some individu-
als with ADHD can be hyper-focused in activities especially when incentives are involved, potentially leading to overworking and undue
stress [4].

Medications as first-line treatment are often required as part of a multimodal treatment approach for ADHD in order to reduce func-
tional impairment and demoralization. Unfortunately, many workplaces do not offer adequate drug benefit plans that provide any medi-
cal coverage. Despite half of all respondents in the ADHD sample reporting having access to some benefit plan at their current place of
employment, less than two thirds received full coverage for their medications and a small but significant number did not receive even
partial coverage. This is concerning due to the significant differences in clinical effectiveness of brand name medication compared to
their generic version [56]. With the cost of obtaining such treatment often being quite high causing significant financial burden, this
first-line treatment option may be less available, leading to impairment and worsening of overall outcomes. As medicated respondents
demonstrated less disability in the workplace than those who were unmedicated, it is essential for employers to consider these factors

in the workplace.
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Implementing full medical benefits plans and establishing psychological support resources within the workplace for employees with
ADHD may lead to better outcomes, including improved productivity and employee satisfaction. Furthermore, employers could imple-
ment minor policies to improve employee productivity with the principal symptoms of ADHD in mind. For instance, given that people
suffering with ADHD often have difficulties with time management, more frequent and supportive check-ins from supervisors, managers,
or email reminders may be instituted to help these individuals remain on schedule. Changes in the office configuration may also be of use
to these individuals; avoiding open concept designs and instead implementing private and quiet workstations might decrease the distract-
ibility that is commonly described in individuals suffering with ADHD. In addition, allowing employees to work from home and virtually
through a variety of telecommunications tools, as well as allowing for more frequent short-period breaks for ADHD employees, are all

potential strategies that may lead these individuals to succeed, and in turn increase overall work productivity [4,57].

Limitations must be considered when interpreting the findings of the present study. ADHD and other mental disorder diagnoses were
not confirmed through psychiatric assessments or through the evaluation of patient history, but rather, through respondent self-reports.
Severity of ADHD was also not assessed and therefore any potential relationship between ADHD severity and functioning in the work-
place was unfortunately unavailable to the authors. Future studies ought to investigate the severity and subtype of symptoms and should
also consider controlling for healthcare professional given the differences in diagnosis between general practitioners and psychiatrists
[58,59]. Finally, the present study may have also been influenced by potential differences in the Ontario job market during the time each
of the surveys was circulated. Accordingly, future comparison studies should include a matched control group distributed during the same

time period in order for the data to be consequential.

Conclusion

ADHD is often overlooked and misunderstood in terms of disability, however the impairing symptomatology of the disorder results
in significantly decreased functioning in multiple domains. The present study demonstrated the chronic impairments experienced as a
result of ADHD in the workplace and the need for employer recognition and accommodation. In order to decrease costs associated with
lost work productivity and increase work satisfaction in employees with ADHD, strategies aimed at reducing stigma, improving work
productivity by adjusting the work environment and unreasonably high workload are required. It is imperative that employers be aware
of these potential issues in the workplace in order to avoid employee burnout. Further research is necessary in order to fully elucidate all

factors that impact individuals with ADHD and their functioning in the workplace.
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