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Abstract. Early-onset dementia (EOD) affects the employment of patients and family members. To demonstrate how likely
employees are to leave their jobs after an EOD diagnosis for themselves or a family member, we conducted a matched
cohort study of 143 employees and 77 family members diagnosed with EOD using a claims database. We matched these
participants to 5 controls each, and followed them for approximately 600 days. In the employee cohort, patients with EOD
were more likely to leave their jobs than were controls (hazard ratio: 2.26). This suggests that healthcare providers should
offer employment support to patients just after diagnosis.
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INTRODUCTION
Early-onset dementia (EOD), defined as dementia
occurring in individuals under 65 years of age, is a
rare disease [1]. The incidence of EOD is estimated
to be around 13.4 per 100,000 person-years among
those aged 30–64 years [2]. Thus, most patients with
EOD are still working when their symptoms appear,
making it critical for them to understand whether they
can continue their job after their diagnosis. While
some patients are fortunate to keep working, owing
to the workplace adjustments made by employers,
others are obliged to leave their jobs because of their
impaired performance [3, 4].
∗ Correspondence

to: Yasuyuki Okumura, PhD, Research
Department, Institute for Health Economics and Policy, Association for Health Economics Research and Social Insurance
and Welfare, 11 Toyo Kaiji Bldg. 2F, 1-5-11 Nishishimbashi,
Minato-ku, Tokyo 105-0003, Japan. E-mail: yokumura@blue.
zero.jp.

Continuing work is an effective method of maintaining self-esteem and alleviating anxiety among
patients with EOD, both of which may help improve
their quality of life [5–7]. Although some patients
who are newly diagnosed with EOD might eventually become unable to work due to the progression of
their condition, others may be able to continue their
work, provided that they have appropriate workplace
support [3, 8].
Prior studies on the employment of patients with
EOD are limited because of the rarity of the disease. Most of them were qualitative reports based
on interviews with a small number of patients [3,
4, 8]. To the best of our knowledge, there has been
no quantitative study demonstrating the time course
of job loss among patients with EOD. Quantifying
the time to job loss after a diagnosis of EOD—either
for themselves or a family member—is important to
understand the social and financial burdens of this
diagnosis. Therefore, the purpose of this study was to
demonstrate how likely it is that employees will leave
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their jobs after they or a family member is diagnosed
with EOD.
MATERIALS AND METHODS
Data source and study cohort
We conducted a matched cohort study of patients
with EOD. We used the Japan Medical Data Center database, which comprises inpatient, outpatient,
and pharmacy claims for employees and their family
members from 79 large occupation-based health societies in Japan [9]. The database contained 1,561,729
employees and 1,534,736 of their family members
aged 0–74 years between April 2013 and June 2015,
representing approximately 2.4% of the population
of Japan [10]. The database contains information
on the enrollment period for health insurance; sex;
birth date; diagnosis codes based on the International
Statistical Classification of Diseases, 10th Revision
(ICD-10); drug name; and dispensing date. The
database was previously used in several studies on
clinical epidemiology [11, 12]. Institutional review
board approval was not required for the present
study because the database contained data that were
completely anonymized of patients’ personal information.
Selection of patients with early-onset dementia
We identified participants aged 40–59 years who
were newly diagnosed with EOD within the 26month study period (April 1, 2013 to June 30, 2015).
Newly diagnosed EOD was defined as having an initial definitive diagnosis of dementia (ICD-10 codes
F00–03 and G30–G31, with the exception of G319) or
being given an initial prescription for anti-dementia
drugs (i.e., donepezil, galantamine, memantine, and
rivastigmine). The date of the EOD diagnosis served
as the index date. To ensure the accuracy of incident cases, we included only participants who were
enrolled in the health insurance system at least 365
days prior to the index date and who had not had
a definitive diagnosis of dementia or a prescription
of anti-dementia drugs within those 365 days. In the
cohort of family members with EOD, we included
only those whose supporters (e.g., husbands) were
aged 40–59 years. We focused only on employees
aged <59 years because 17.9% of employees leave
their jobs due to the mandatory retirement age in
Japan, which is set at 60 years by over 90% of large
companies [13, 14].

Control selection
We randomly selected 5 control participants without EOD from the database for each participant with
EOD. These control participants were matched to the
participants with EOD by sex, age (within 1 year),
and month of cohort entry. The index date for control
participants was set to be the same as that of their
matched participants with EOD.
Primary outcome
The primary outcome was participants’ time to
leave their job after the index date. For the employee
cohort, the job was their own, while for the family
member cohort, it was the supporters’ job. Eligible
participants were followed up from the index date
until June 2016 or the occurrence of a job loss event.
Statistical analyses
Kaplan-Meier survival curves were constructed to
calculate the cumulative incidence rates and their
95% confidence intervals (CIs) for job loss at 1 year
after the index date according to dementia status.
Hazard ratios (HRs) were estimated using stratified
Cox proportional hazard models to account for the
matched pair design [15]. All statistical analyses were
performed with R version 3.3.2. Significance levels
were set at 5%.
RESULTS
A total of 143 participants with EOD (0.02% of
the 738,980 potentially eligible participants) and 715
without EOD were included in the employee cohort.
Of the entire employee cohort, 13% were women,
with a median age of 53 years (interquartile range
48–57 years). A total of 77 participants with EOD
(0.02% of the 339,733 potentially eligible participants) and 385 without EOD were included in the
family member cohort; 97% of the individuals in this
cohort were women, with a median age of 53 years
(interquartile range 50–56 years). A flow diagram of
participant selection and the characteristics of participants are shown in Fig. 1 and Supplementary Table 1,
respectively.
The median follow-up time without a job loss event
was 625 days for employees (interquartile range:
477–807 days) and 612 days for family members
(interquartile range: 492–774 days). In the employee
cohort, the 1-year job loss rate was two times higher
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Fig. 1. Flow diagram of included participants.
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Fig. 2. Cumulative incidence of job loss in the employee cohort.

(HR: 2.26, 95% CI: 1.47–3.47) for participants with
EOD (rate: 14.0%, 95% CI: 8.1%–19.5%) than
for participants without EOD (rate: 7.3%, 95% CI:
5.3%–9.2%) (Fig. 2). In the family member cohort,
the 1-year job loss rate for their supporters was similar (HR: 1.19, 95% CI: 0.63–2.25) between family
members with (rate: 7.8%, 95% CI: 1.6%–13.9%)
and without EOD (rate: 6.5%, 95% CI: 4.0%–8.9%)
(Fig. 3).
DISCUSSION
This is the first quantitative study to demonstrate
the incidence of job loss among patients with EOD.
We found that 14% of patients with EOD left their
jobs within one year after their diagnosis, which was
twice the rate of those without EOD. This finding is
similar to the results of prior studies investigating the

increased risk of job loss associated with health problems (i.e., cancer and stroke) [16–19]. For example, a
previous cohort study showed that patients who had
been diagnosed with colorectal cancer (stage II and
III) had a 1.7- to 1.9-fold higher risk of job loss at
2 years after diagnosis than did those without such a
diagnosis [18].
The higher job loss rate among patients with EOD
might be attributed to both inevitable and preventable
factors [3, 4, 20]. Past studies have shown that some
patients are dismissed due to their impaired performance, whereas others impulsively left their jobs
because of the shock caused by the diagnosis [3,
4]. Patients with EOD who cannot continue working because of their advancing symptoms might seek
a substitute activity to help improve their quality of
life [5, 21]. On the other hand, a prior study showed
that more than half of patients with EOD were still in
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Fig. 3. Cumulative incidence of job loss (of supporters) in the family member cohort.

the mild stage of dementia shortly after their diagnosis, which means that some patients retain the ability
to work, provided that their employers accommodate
them [3, 8, 22]. These patients should be encouraged
to continue their jobs as long as possible to ensure
that they continue receiving a job-related income
and to maintain their self-esteem [3, 8]. Healthcare providers might make an effort to help patients
with EOD continue working or to alleviate the harm
caused by their unemployment, such as by advising them on requests for workplace adjustments or
providing useful information on substitute activities
following their initial diagnosis [5, 6, 21].
To the best of our knowledge, this is the first study
to evaluate the comparative risk of job loss due to
family members’ health problems. Unlike the results
concerning job loss among employees following their
own diagnosis, employees whose family members
had EOD had a similar risk of job loss as employees whose family members did not have EOD. These
findings are not consistent with those of prior studies
[23–25]. One questionnaire survey showed that only
18% of supporters who were employed full time at the
time of an EOD diagnosis retained the same employment status at the time of survey (i.e., around 4 years
after diagnosis) [20]. One potential explanation for
this inconsistency is that our follow-up time was too
short to capture the resignations that might occur after
supporters’ caregiver burden increased.
Our study has several important limitations. First,
our study population was limited to the employees
and family members of 79 large occupation-based
health societies. As a result, the cumulative incidence

of job loss was likely underestimated because large
companies might be more able to afford to support
employees with health problems than small companies might. Therefore, our findings may not be
representative of the broader population of patients
with EOD. To improve the generalizability of our
findings, it is important for future studies to include
all types of workers including civil servants, employees, and self-employed workers. Second, we were
unable to identify the reasons for the job loss. Namely,
we might have included individuals who had retired
voluntarily (as under an early retirement plan) or
involuntarily (e.g., due to business closure, layoffs,
or health problems). As a result, the cumulative incidence of job loss due to a diagnosis of EOD may be
overestimated. Third, we could only adjust for a limited number of risk factors, including sex, age, and
month of cohort entry, because of data limitations; it
is unlikely that all potential risk factors for job loss
were controlled in the present study. Future studies
should consider additional covariates including types
and severity of dementia, education, and job category
[3, 8, 16, 18]. Fourth, we were unable to identify
the impact of job loss after the EOD diagnosis. As a
result, we could not identify whether employees who
leave their job after EOD diagnosis retain self-esteem
or quality of life. The impact related to job loss might
be a more critical outcome for employees and their
family members.
In conclusion, our study showed that patients with
EOD are more likely than are people without EOD to
leave their jobs shortly after receiving their diagnosis.
To help patients with EOD continue working or find a
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substitute activity, healthcare providers should advise
and support patients and their families on employment just after the initial diagnosis.
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