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Abstract.

BACKGROUND: Return-to-work (RTW) programs are provided as rehabilitation for people who have taken sick leave from
work because of mental health problems. However, methods to present this information to workplaces objectively remain
limited.

OBJECTIVE: This study aimed to conduct an exploratory investigation of the relationship between duration of sick leave
and time variation of words used in RTW programs for depression from textual data collected from electronic medical records
as a new evaluation indicator.

METHODS: The study subjects were those who had taken sick leave because of major depressive or adjustment disorder
and had participated in an RTW program. The study data comprised demographic characteristics and texts. Textual data were
collected from electronic medical records and classified based on the SOAP note. Thereafter, the textual data were quantified
into category scores based on a standard text analysis dictionary. A generalized linear mixed model was used for the statistical
analysis, with the score for each category (emotional, social, cognitive, perceptual, biological, motivational, relativity, and
informal) as the dependent variable and the duration of sick leave, time, and interaction between the duration of sick leave
and time as the independent variables. The level of statistical significance was set at 0.05.

RESULTS: In total, 42 participants were included in the analysis. The results revealed a significant interaction between the
social (p=0.001) and emotional (p =0.002) categories.

CONCLUSION: The findings suggest a relationship between word changes in electronic medical records and the duration
of sick leave.

Keywords: Electronic medical records, employee, mental health, rehabilitation, text mining

1. Introduction
1.1. Mental health among workers

Work significantly impacts the mental health of
employees, with one in six individuals experiencing
i 0 nent mild-to-moderate depression or anxiety [1]. In Japan,
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since 2012 [2], leading to approximately four out of
every 1000 workers taking sick leave [3]. Moreover,
economic losses due to depression and suicide are
estimated at approximately 2.7 trillion yen per year
[4]. Therefore, work-related mental health problems
have become a substantial social issue. Various mea-
sures have been implemented in different fields to
address the mental health of workers. The Japanese
government has mandated companies with 50 or more
employees to conduct “occupational stress checks”
to enhance workplace environments [5]. Guidelines
for “supporting the workplace return of employees
who took sick leave because of mental health issues”
have also been developed to assist employees on
sick leave in their return-to-work (RTW) [6]. Compa-
nies are taking various initiatives to address mental
health issues, with about 60% of Japanese compa-
nies providing education, training, and information
on mental health to their employees [1]. Additionally,
some companies have their own programs to sup-
port the RTW of employees on sick leave [1]. In the
medical field, RTW programs are being implemented
for employees on sick leave, and previous studies in
Japan have found that these programs reduce the rate
of recurrent sick leave [7]. A systematic review on the
predictive factors for RTW suggests that older age,
higher severity of depression, and comorbid men-
tal or physical disorders may delay RTW [8]. In a
meta-analysis of qualitative studies on the RTW of
workers with common mental disorders, participants
reported experiencing benefits from psychotherapy
and rehabilitation, but found it difficult to determine
the timing of their RTW [9]. Furthermore, a qualita-
tive study that investigated the expectations of various
stakeholders (e.g., workers, colleagues, supervisors,
occupational physicians, health-care professionals)
regarding RTW reported that smooth communication
was an important common challenge [10].

There are several methods used by health-care pro-
fessionals to communicate the conditions of their
patients to other stakeholders from a medical perspec-
tive. For example, one method involves observing and
documenting a patient’s behavior during participation
in an RTW program, while another involves admin-
istering a self-report questionnaire to the patient and
reporting the results [11, 12]. The former method
can convey some of the health-care professional’s
thoughts, but unlike numerical data, these thoughts
are difficult to visualize and may not be a good indi-
cator of the timing of the patient’s RTW. The latter
method is useful in that it evaluates the patient’s sub-
jective experience and can be quantified. Although

this method is widely used, it is considered insuffi-
cient for use as a numerical goal for RTW.

1.2. Natural language processing (NLP) for
medical electronic records

In this study, we focused on NLP, which involves
using computers to analyze the language used by
humans in everyday life for such purposes as machine
translation and summarizing textual data. Regarding
the analysis of language by computers, Pennebaker
[13] noted that it is based on the hypothesis that
beyond their literal meaning, the words used by
human beings convey information independent of the
semantic context, and as such, human beings typically
find it difficult to recognize words independent of
their semantic context. Due to these benefits, several
studies have used NLP methods and reported use-
ful findings in the field of psychiatry. For instance,
several studies have reported the characteristics of lin-
guistic behavior in patients with schizophrenia [14],
eating disorders [15], and borderline personality dis-
order [16]. Studies on depression show that higher
depression severity is related to the increased use of
negative emotional words [17], first-person singular
pronouns [18], the past tense [19], absolutist words
[20], tautologies, emphases [21], and fillers [22], and
to the decreased use of positive emotional words,
optimistic words [23], and the future tense [24].

There have been several reports of NLP studies
targeting workers. For example, a study investigat-
ing work-related tweets using Twitter reported that
tweets containing words such as “life” and “need”
were included regardless of the emotion expressed in
the tweet [25]. Another study that used NLP to inves-
tigate work-related suicides in the National Violent
Death Reporting System database identified factors
such as mental health issues and conflicts in relation-
ships as preceding factors of suicide [26].

In the present study, we used electronic medical
records as textual data for NLP. Electronic medi-
cal records contain longitudinal transcripts over the
entire period for which the patient is undergoing
treatment [27]. In addition, because of the various
situations in which the subject is observed and eval-
uated, electronic medical records provide evaluation
data that are more similar to the patient’s workplace
and daily living environment, in contrast to evalua-
tions such as examinations and measurements [27].
Additionally, no new data have to be obtained from
the patients because large amounts of textual data
about their conditions, which is regarded as impor-
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tant by medical staff through daily clinical practice,
have already been accumulated [27]. The results of
our previous study suggested that the frequency of
positive words in electronic medical records is related
to a shorter duration of sick leave [28]. Therefore, the
indicators obtained from quantifying the textual data
in electronic medical records might be related to the
duration of sick leave. However, our previous study
used a uniform set of all textual data collected during
the entire period of program use, and did not con-
sider therapeutic changes over time. In the present
study, we investigated the time variation of words in
textual data to identify the characteristics of subjects
who were unable to avoid long-term sick leave, which
might provide important insights into the develop-
ment of interventions suited to individual patients.

1.3. Objective

The objective of this study was to conduct an
exploratory investigation of the relationship between
duration of sick leave and time variation of words
from textual data collected from electronic medical
records during RTW programs for depression.

2. Methods
2.1. Overview of data

The present study was conducted using secondary
data from Kutsuna et al. [28]. The following section
explains the details of the data and procedures used
in this study.

2.1.1. Sample

The participants in the report by Kutsuna et al. [28]
were selected based on the following inclusion crite-
ria: patients at a mental health clinic in Japan who
had been 1) diagnosed with depression or adjustment
disorder according to the International Classifica-
tion of Diseases and Related Health Problems, 10th
Revision, or the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition, and 2) had par-
ticipated in an RTW program for at least 1 month
because of sick leave and returned to work within
1 month after their last program session. The exclu-
sion criteria were: 1) diagnosed with schizophrenia,
schizoaffective disorder, bipolar disorder, personality
disorder, or developmental disorder, and 2) had lost
or changed their job during sick leave. All procedures

were approved by the Research Ethics Committee of
the Graduate School of Medicine, Nagoya University,
Japan in 2018 (No. 2018-0149), and all participants
provided informed written consent.

2.1.2. RTW program

The RTW program at the clinic in question con-
sists of two sessions per day, 5 days a week, with each
session lasting approximately 90 minutes. Therefore,
some subjects receive up to 15 session-hours per
week. All sessions are conducted in a group setting
and consist of cognitive behavioral therapy (CBT),
meta-cognitive training for depression (D-MCT),
psychoeducation, group discussions, aerobic exer-
cise, sports, relaxation, and individual tasks. Some
of the psychoeducation is work-focused, while other
interventions focus on both work and daily life; on
average, the subjects attend 22 sessions of CBT and
MCT. However, the program aims to not only pro-
mote participation in each session, but also regulate
the rhythm of life and provide opportunities for inter-
actions with others. Therefore, participation in itself,
regardless of the content of the sessions, is consid-
ered to have a therapeutic effect. The program staff
consists of psychiatrists, nurses, clinical psycholo-
gists, and occupational therapists. The psychiatrist
and nurse have more than 20 years of experience, and
the clinical psychologist and occupational therapist
have more than 5 years of experience. The subjects
were outpatients who were referred to the program
by their occupational physicians, supervisors at the
workplace, or primary care physicians. The criteria
for participation in the program were ultimately deter-
mined by program management staff based on the
potential benefits from such a program, the unlikeli-
hood of having a significant negative impact on the
population, and the targeting of primarily depres-
sion. In addition, in consultation with the staff, the
subjects determined the type of program they would
participate in, the frequency of participation, and the
duration of program use.

This RTW program is conducted as a medical prac-
tice, and its costs are covered as medical fees. In
Japan, due to the existence of a public health insur-
ance system, there are official prices set for these
medical fees. As a principle, 70% of the medical fees
are paid by the insurer, which is the government. Fur-
thermore, some local governments have systems in
place to reduce the patient’s own burden to 10% as
well as systems to set a cap on monthly out-of-pocket
expenses.
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2.1.3. Data contents

2.1.3.1. Demographic and medical data: The
demographic data comprised the participants’ age,
sex, diagnosis, somatic disease, education level,
length of employment, occupation, and position.
These were used as of the start date of the program.

Regarding the duration of sick leave and RTW pro-
gram usage, the following formulas were used during
sick leave and throughout the duration of program
usage: Duration of sick leave = RTW date — Start date
of sick leave, and Duration of program usage = Last
date of program use — Start date of program use. Note,
however, that RTW was defined as the date when the
first full-time work was resumed, and duration of sick
leave was defined as the period from the day off until
the day full-time work was resumed. In this study,
we distinguished between these two periods because
generally in Japan, it is rare for employees on sick
leave to start program usage on the same date as the
start date of sick leave. Sick leave starts when a med-
ical certificate from the physician is submitted to the
company manager. By contrast, RTW programs are
generally started at a stage equivalent to the recov-
ery phase, after symptoms have been reduced and
motivation has been restored.

Depression severity was evaluated using the Beck
Depression Inventory-II (BDI-II) [29] every month
from the start date of the program. The BDI-II is a
self-rating scale calculated as a continuous variable.
The reliability and validity of the Japanese version
have been confirmed [30]. All participants completed
the BDI-II in the clinic during the time between ses-
sions.

2.1.3.2. Textual data: We used all textual data col-
lected from the participants in the primary study. The
data in the electronic medical records were described
by the staff members during program use. The tex-
tual data included items such as statements and
descriptions by the program participants, observa-
tions by medical staff, medical examination records,
records of regular interviews with program staff, and
conference records. Program names, headings, and
other descriptions common to all program users were
excluded.

The textual data in the electronic medical records
were in free format. Therefore, based on the sub-
jective, objective, assessment, and plan (SOAP) note
[31], a problem-oriented documentation method for
patient medical charts, we classified the text as sub-
jective (S) and other (OAP). Thereafter, we extracted
only the S parts—the subjective part that includes

the statements and descriptions of the patients
themselves—for each participant and used these for
the subsequent procedures. The S part differs from
the objective part in that it describes the observations
of health-care providers.

Textual data were analyzed after preparation in
the primary study as outlined below. Namely, for
the quantification of textual data, we conducted text
normalization and tokenization.

Text normalization consisted of unifying the dif-
ferences in notations. As Japanese contains multiple
notations (e.g., writing systems, loan words) that
express a single word, these were standardized by the
three researchers (see [28]) according to specific rules
for unifying the differences in notations. Tokeniza-
tion consisted of dividing sentences into words and
transforming them into fundamental forms. Because
Japanese is written in “‘continuous writing,” meaning
that the words join each other, it is essential to split the
text into words as a preprocessing step for text analy-
sis. Tokenization was conducted using RMeCab [32],
a tokenization engine for Japanese.

2.2. Data analysis

To quantify the textual data in the primary data
and elucidate their relationship with the duration of
sick leave through statistical analysis, the following
processing and analysis methods were used. Figure 1
shows an overview.

2.2.1. Quantification of textual data

To quantify the textual data, we used the Lin-
guistic Inquiry and Word Count Dictionary (LIWC)
[13]. The LIWC is a de facto standard dictionary in
the psychological field that is also widely used in
the psychiatry field (e.g., [14, 18]). Additionally, the
LIWC has been translated into more than 10 lan-
guages, and in 2021, a Japanese version (J-LIWC)
was also developed [33]. The J-LIWC consists of 69
categories, including unique categories in Japanese,
and contains approximately 11,600 words. Using the
J-LIWC enabled us to calculate the features of the
textual data as linguistic scores. For example, from
21 words in the Japanese fairy tale Momotaro (The
Peach Boy), “He got treasures, such as gold and silver.
Thus, he went home to his grandparents, where they
lived happily ever after”, two words, “treasure” and
“happy”, were classified in the emotional category,
and one, “live”, was classified in the biological cat-
egory. Hence, the emotional score was calculated as
0.095 (2/21) and the biological score as 0.048 (1/21).
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Electronic medical record
S (Subjective): Use
OAP (Other): Delete

L

Correct typographical errors,

omissions,

and shaky notation

4

Tokenize using RMeCab

4

Categorize using J-LIWC

.

Quantify using J-LIWC

Fig. 1. Overview of the NLP flow.

In this study, we divided the textual data of each par-
ticipant into segments every 2 weeks from the start of
the RTW program and treated them as a single docu-
ment to investigate changes in linguistic scores over
time. Then, a linguistic score was calculated for each
document.

The J-LIWC has 69 categories, among which, nine
are superordinate categories that can be aggregated:
language dimension, emotional, social, cognitive,
perceptual, biological, motivational, relativity, and
informal. The language dimension category is an
aggregated category of the grammatical aspects of
words, with subcategories such as pronouns, conjunc-
tions, and interrogatives. As the authors of the target

text in this study are health-care providers rather
than patients, we excluded the language dimension
category; the remaining eight categories were used
in the analysis. See Table 1 for the details of each
category.

2.2.2. Statistical analysis

We conducted multiple regression analyses using
generalized linear mixed models. First, we examined
the variation in the BDI-II over time and its relation-
ship with the duration of sick leave. The dependent
variable was the BDI-II and the independent variables
were time (changes in the BDI-II per month), dura-
tion of sick leave, and the interaction between time
and duration of sick leave. In this study, we defined
“time” as the time from the start of program use to the
end of the program. The intercept assumed a random
effect for each participant. Due to the lower limit of
the BDI-IT (0 points), the variance of the data was
expressed using a Poisson distribution. Second, we
examined variation over time in the textual data in the
electronic medical records and its relationship with
the duration of sick leave.

The dependent variable was the linguistic score for
each of the eight categories (emotional, social, cog-
nitive, perceptual, biological, motivational, relativity,
and informal), and the independent variables were
time (word changes in electronic medical records per
2 weeks, which was the same duration of depres-
sion as indicated by the collected BDI-II), duration
of sick leave, and the interaction between time and
duration of sick leave. The intercept was assumed to
be a random effect for each participant. Because we
considered that there were individual differences in
the words used by the participants regardless of the
duration of the sick leave, the data measured over
time was also considered to reflect individual fac-
tors. In this analysis, the variance of the data was
expressed using a Gaussian distribution. We also for-
mulated regression equations with age, sex, education
level, and BDI-II score at the start of program usage.

Details of the J-LIWC categories

Category Subcategory

Emotional Posemo Negemo Anx Anger Sad

Social Family Friend Female Male

Cognitive Insight Cause Discrep Tentat Certain Differ
Perceptual See Hear Feel

Biological Body Health Sexual Ingest

Motivational Affiliation Achieve Power Reward Risk

Relativity Motion Space Time
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Table 2

Characteristics of the participants (n=42)

Age (years), mean (SD)

39.9(9.6)

Sex, n (%)

Male / Female
Diagnosis, n (%)

Depression / Adjusted disorder
Somatic disease, n (%)

Yes / No

Duration of education (years), mean (SD)
Length of employment (years), mean (SD)

Occupation, n (%)
Sales work
Clerical work
Engineering or technical work
Public official
Position, n (%)
Higher than manager
General employee

39 (92.9%) / 3 (7.1%)
27 (64.3%) 115 (35.7%)

14 (33.3%) / 28 (66.7%)
14.6 (2.4)
16.6 (9.9)

2 (4.8%)
11 (26.2%)
27 (64.3%)

2 (4.8%)

20 (47.6%)
22 (52.4%)

Number of times sick leave was taken to date, n (%)

1
2
3
4

Duration of program usage (days), mean (SD)

Duration of sick leave (days), mean (SD)
Initial BDI-II (points), mean (SD)
Final BDI-II (points), mean (SD)

25 (59.5%)
6 (14.3%)
7(16.7%)
4(9.5%)

167.2 (89.2)

393.7 (205.8)
18.8 (7.6)
8.0 (6.7)

BDI-II = Beck Depression Inventory-II, SD = standard deviation.

The level of statistical significance was set at 0.05 for
all analyses.

3. Results
3.1. Demographic and medical data

In total, 42 participants were included in this study.
The following section presents the details of the par-
ticipants and the textual data. The mean duration
of sick leave before the start of full-time work was
393.71 days (standard deviation [SD]=205.8 days),
and the mean duration of program usage was 167.2
days (SD=89.2 days). More complete details are
shown in Table 2.

3.2. Depression severity

The mean BDI-II score at the start of program
usage was 18.8 (SD=7.6). No significant interaction
between time and duration of sick leave was found
in the BDI-II score based on the results of regres-
sion analysis with a generalized linear mixed model
(p=0.270). Table 3 shows the regression coefficient
and p-value for different durations of sick leave, time,
and their interaction.

3.3. Textual data

3.3.1. Number of documents and words

The total number of documents among the 42 par-
ticipants was 529. The number of words excluding
symbols was 465,140 (500.2 words per document,
SD =336.2).

3.3.2. Regression analysis

The categories that showed a significant interaction
between duration of sick leave and time were social
(»=0.001) and emotional (p =0.002). Table 3 shows
the regression coefficient and p-value for different
durations of sick leave, time, and their interaction.
Both social and emotional categories increased in
proportion over time, with a shorter duration of sick
leave showing a greater rate of increase. These results
were similar after adjustment for age, sex, education
level, and BDI-II score at the start of program usage
(See Table 4).

4. Discussion
The textual data revealed significant interactions

between the duration of sick leave and time in the
social and emotional categories. On the other hand,



Table 3
Results of regression analysis using generalized linear mixed models

Outcome Interaction between duration Main effect of Main effect of
Outcome of sick leave and time duration of sick leave time

) P B P B P
BDI-II 0.02 0.270 -0.05 0.746 -0.12 0.000*
Emotional -0.14 0.018* -0.14 0.017* -0.06 0.205
Social -0.15 0.009* -0.17 0.011* 0.13 0.014*
Cognitive -0.06 0.276 -0.06 0.352 -0.06 0.219
Perceptual 0.11 0.066 0.05 0.331 0.01 0.919
Biological 0.10 0.102 0.07 0.390 -0.11 0.039*
Motivational 0.01 0.815 -0.05 0.471 -0.08 0.129
Relativity 0.03 0.649 0.05 0.466 0.18 0.000*
Informal -0.11 0.071 -0.12 0.067 0.17 0.001*

BDI-II = Beck Depression Inventory-II. B: coefficients, p: p-value, *: p <0.05.

Table 4
Results of regression analysis using generalized linear mixed models adjusted for age, gender, education level, and BDI-II score at the start of program usage
Outcome Interaction Main effect of Main effect of Age Sex Education BDI-II score
between duration duration of time level at the start of
of sick leave and time sick leave program usage
g P B p B P B P g P g p ) P
Emotional -0.13 0.023* -0.16 0.009* -0.06 0.236 0.01 0.880 -0.01 0.850 -0.12 0.044* 0.09 0.118
Social -0.16 0.007* -0.16 0.022% 0.12 0.018* -0.02 0.775 0.07 0.301 0.02 0.728 0.10 0.131
Cognitive -0.06 0.300 -0.05 0.424 -0.06 0.228 0.03 0.583 0.03 0.597 -0.03 0.673 -0.02 0.780
Perceptual 0.101 0.063 0.04 0.495 0.01 0.816 -0.08 0.127 -0.05 0.271 -0.03 0.594 -0.12 0.016*
Biological 0.10 0.096 0.06 0.474 -0.10 0.042 -0.04 0.649 -0.10 0.234 0.06 0.50 -0.16 0.051
Motivational 0.01 0.8030 -0.04 0.550 -0.08 0.122 0.05 0.511 0.02 0.712 0.00 0.971 0.07 0.287
Relativity 0.03 0.600 0.38 0.616 0.18 0.000* 0.05 0.516 -0.07 0.311 -0.44 0.580 -0.07 0.364
Informal -0.11 0.069 -0.11 0.120 0.17 0.001* 0.11 0.112 0.03 0.613 0.06 0.374 -0.04 0.493

BDI-1I=Beck Depression Inventory-II. B: coefficients, p: p-value, *: p <0.05.
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the BDI-II scores showed no significant interaction
between the duration of sick leave and time.

4.1. Social category

The appearance of words belonging to the social
category in the S section of the electronic medical
records indicates that the participant made statements
about others or social interactions in the RTW pro-
gram. Therefore, the results of this study suggest
that as the RTW date approaches, statements related
to social interactions increase, and that the rate of
increase is greater for those with shorter sick leave
periods.

Previous studies have reported that patients with
depression have low social skills, including cogni-
tive impairments, as well as difficulties building and
maintaining relationships or engaging in conversa-
tions [34, 35]. On the other hand, it is also known
that treatment with antidepressants and other ther-
apies can improve social skills [36]. Therefore, it is
considered that as the RTW program or treatment pro-
gresses, contact with others increases and is reflected
in the electronic medical records. Additionally, the
Japanese government recommends that employees
on sick leave have a meeting with their supervisor
and attempt a work trial as the RTW date approaches
[6]. Work trials in Japan involve spending a short
amount of time in the workplace without being given
any tasks, or starting with simple tasks for a short
period of time. Thus, it is speculated that participants
inevitably increase their social contacts just before
RTW, and that this is reflected in the results [6].

Furthermore, it is believed that participants with
shorter sick leave periods had a faster progression
rate until RTW, resulting in a greater increase in social
statements.

4.2. Emotional category

The occurrence of words belonging to the emotion
category of the S of SOAP in the electronic medical
records means that the participants made statements
in the RTW program that were considered emotion-
ally charged. In other words, the results of this study
suggest that the number of emotionally charged state-
ments increases as the RTW date approaches, and that
the rate of increase is greater for those who have been
on sick leave for a shorter period of time.

Previous studies have reported that patients with
depression suppress emotions such as anger [37] and
have impaired verbal skills for expressing emotions

[38]. On the other hand, it has been reported that
treatments such as CBT increase the degree to which
emotions are experienced as the patient progresses
[39], and that (mainly positive) emotional expression
increases with recovery [40]. Therefore, it is likely
that as RTW programs and treatment progressed,
emotional and verbal expression increased, and this
was reflected in the electronic medical records.

In addition, those who had been on sick leave for
a shorter period of time may have progressed more
quickly to RTW and thus had a greater rate of increase
in the amount of social speech.

4.3. Depression severity

The results of this study suggest that the RTW
program was effective for reducing depression inde-
pendent of the length of time to RTW, and that
there is a weak relationship between recovery from
depression and the length of time to RTW. In previ-
ous studies, a Cochrane review of interventions for
people on sick leave due to depression suggested
that interventions for reducing the duration of sick
leave differ from those for reducing the severity of
depression [41]. In addition, Arima et al. [42] con-
sidered RTW readiness, which is the next stage of
disease recovery, including interpersonal interaction,
task performance, and stress tolerance, to be impor-
tant for RTW. Based on these findings, we consider it
reasonable that no relationship was found between
improvement in depression and length of time to
RTW in this study.

4.4. Clinical implications

As the RTW date approaches, there is an increase
in social interaction-related and emotional statements
in the S part of the electronic medical record SOAP
notes, particularly among those with shorter sick
leave periods. This finding is consistent with clinical
depression and suggests that the commonly used elec-
tronic medical records can be useful in monitoring
changes in RTW program users.

One advantage of classifying electronic medical
records into SOAP categories is that it allows for the
separation of the subjective parts of the patient and
the objective parts of the medical staff. In this study,
we used SOAP notes to perform NLP only on the sub-
jective parts of the patient in the electronic medical
records containing various types of information. By
doing so, we were able to show the results in a more
easily interpretable form.
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In the future, it is expected that more detailed NLP
can be implemented by using SOAP note classifica-
tions to classify events that occur in the medical field.
Additionally, not only electronic medical records,
but also NLP for themes presented by the subject in
each session of structured interviews or CBT can be
conducted to capture the temporal changes in word
meanings more clearly. We believe that this study is
the first step in demonstrating the potential use of
these methods in the RTW field.

4.5. Limitations

This study has several limitations. First, the sam-
ple size was small and all participants were recruited
from a single mental health clinic. Although the clinic
belonged to the Japanese Association of RTW for
Depression, the results might have been influenced
by the characteristics of the facilities and surround-
ing companies. For instance, the facilities involved in
this study are in areas surrounded by many manufac-
turing companies, which is reflected in the fact that
about 65% of the study’s participants are engineering
or technical workers. Consequently, the results of this
study may differ if conducted in places where sales
and clerical workers are prevalent, such as in more
urban areas. Furthermore, males made up most of the
participants in this study, which suggests that they
were influenced by the environment surrounding the
clinic. Future studies should increase the number of
eligible facilities and aim to eliminate regional influ-
ences such as gender differences and occupational
variations.

Second, we conducted tokenization to analyze the
textual data. Hence, we ignored all contextuality of
the textual data. Future studies should also consider
contextuality using n-grams or other methods of anal-
ysis.

Third, we used only time variation in depression
severity, textual data, age, sex, and education level
to examine the relationship between changes over
time and the duration of sick leave. Previous studies
have reported that other factors (e.g., comorbidities,
income) are also related to RTW [8]. In future studies,
we expect to analyze our results together with other
factors related to RTW to elucidate more multifaceted
aspects of the prolonged duration of sick leave.

Fourth, the factor involving staff who write the
electronic medical records should be noted. Elec-
tronic medical records are not written by the
participants themselves, but rather, by members of the
medical staff who manage the program. Therefore,

we suspect that variations due to the specialties and
skills of the medical staff also influenced the results.
In the future, it will be necessary to consider how
to eliminate factors depending on the medical staff
who describe the electronic medical records. Future
studies should take these findings into account and
investigate them in more detail.

5. Conclusion

The results of this study indicate that words in the
social and emotional categories increased over time
in the S portion of the electronic medical records in
an RTW program for depression. These factors may
affect the duration of sick leave. Nevertheless, based
on the results of this study, further research is nec-
essary because of the various factors affecting sick
leave and RTW.
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