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Abstract

Background : In order for general practice / family medicine clerkships to be improved in under-
graduate medical education, it is necessary to clarify the impacts of general practice / family medi-
cine clerkships. Using text mining to analyze the reflective writing of medical students may be
useful for further understanding the impacts of clinical clerkships on medical students.

Methods : The study involved 125 fifth-year Fukushima Medical University School of Medicine
students in the academic year 2018-2019. The settings were three clinics and the study period was
5 days. The clerkships included outpatient and home visits. Students’ reflective writing on their
clerkship experience was collected on the final day. Text mining was used to extract the most fre-
quent words (nouns) from the reflective writing. A co-occurrence network map was created to il-
lustrate the relationships between the most frequent words.

Results : 124 students participated in the study. The total number of sentences extracted was 321
and the total number of words was 10,627. The top five frequently-occurring words were patient,
home-visit, medical practice, medical care, and family. From the co-occurrence network map, a co-
occurrence relationship was recognized between home-visit and family.

Conclusion : Data suggest that medical students may learn the necessity of care for the family as

well as the patient in a home-care setting.

Key words : medical education, clinical clerkships, reflective writing, text mining, community
medicine

Introduction

General practice / family medicine (GP/FM) has
become a clinical field that is not only expected to
provide high-quality primary health care, but also to
contribute to medical education”. Furthermore,
the World Health Organization has recommended in-
creasing the opportunities for medical students to

experience primary health care in the real world?.
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On the other hand, medical schools across the globe
are currently undergoing curriculum reforms in ac-
cordance with the global standards of the World Fed-
eration for Medical Education®. According to the
Japanese version of these standards, GP/FM is high-
lighted as an important clinical discipline, which
means that it is a mandatory subject for all medical
students”. Despite recognition of the importance

of GP/FM, the opportunities for medical students to
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participate in GP/FM clerkships are still inadequate
around the world. It was reported that 50 out of
259 universities (19%) had no or very brief GP/FM
clerkships, even in Europe where GP/FM is further
developed®. In order for GP/FM clerkships to be
improved into undergraduate medical education, it is
necessary to clarify the impacts of GP/FM clerk-
ships®. Two important systematic reviews were
reported in 2015, discussing the impact of GP/FM
clerkships on undergraduate medical education”®.
Turkeshi and colleagues reviewed quantitative stud-
ies around the world, whilst Park and colleagues re-
viewed quantitative and qualitative studies in the
United Kingdom”®. A Japanese quantitative study
was reported in 2020%, using the evaluation items of
the Model Core Curriculum for Medical Education
in Japan”. However, no studies have been reported
that analyzed qualitative data quantitatively. Re-
flective writing in medical education has been intro-
duced in many medical schools worldwide'”. Ana-
lyzing the reflective writing of medical students may
be useful for further understanding the impact of
clinical clerkships on medical students. However,
qualitative judgment in appraising reflective writing
may be confounded by reader bias'”. Text mining
can extract keywords (frequent words) from large
samples of reflective writing in an efficient and ob-
jective manner. Text mining can also identify rela-
tionships between extracted words*?.

The purpose of the present study was to clarify
which aspects of GP/FM clerkships the students
deemed to be most valuable and which experiences

they felt were particularly useful, using text mining

to analyze reflective writing.

Materials and methods

Participants and setting

Throughout the academic year 2018-2019, clini-
cal clerkships accounted for 50 weeks in both the
fifth and sixth years at Fukushima Medical Universi-
ty. The GP/FM clerkship is a mandatory placement
undertaken by fifth-year students for 5 days. The
study subjects were fifth-year students (z = 125) in
the academic year 2018-2019. The settings were
three GP/FM clinics : Hobara Central Clinic and
Kitakata Centre for Community and Family Medi-
cine, both located in rural areas ; and Hoshi Yokozu-
ka Clinic, which serves an urban population. Fami-
ly doctors certified by the Japan Primary Care
Association work at these clinics and teach medical
students. Students were dispatched in groups of 1
to 2 for their GP/FM clerkship.

Contents of GP/FM clerkships

Table 1 shows objectives for the GP/FM clerk-
ship based on the Model Core Curriculum for Medi-
cal Education in Japan”. Table 2 shows the stan-
dard schedule. It consisted of outpatient care and
home visits. During outpatient care, the students
performed history taking and vital sign measure-
ments of patients, and then observed consultations
by family doctors and received feedback on history
taking, diagnostic reasoning, and patients’ back-
grounds. When participating in home visits, the

Table 1. The objectives in GP/FM clerkships based on the Model Core Curriculum for Medical Education in Japan

1 Assemble or follow diagnostic reasoning that emphasizes medical history/physical examination (including cases without di-

agnosis).

2 Experience a comprehensive approach to health problems (such as interactions of multiple health problems).

Have a viewpoint of family and community and participate to the extent possible in medical practice with more consideration

for psychological / social background.
Experience home medical care.

5 Experience interprofessional work and recognize its importance.

Refer to the health, medical, welfare and long-term care systems in the clinical settings.

Table 2. The standard clerkship schedule

Monday Tuesday Wednesday Thursday Friday
am outpatient outpatient outpatient outpatient outpatient
care care care care care
pm home visit outpatient home visit outpatient joint-
joint- care care reflection
reflection home visit
evening reflection reflection reflection reflection reflection
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students assisted the family doctors but also inter-
acted with family members and other health profes-
sionals such as home-visiting nurses and home
helpers. Their daily reflections were facilitated by
family doctors on site. Joint reflections were con-
ducted by university faculty via video conference.

Data source

On the final day of their GP/FM clerkship, stu-
dents completed a reflection sheet. We collected
free descriptions on the aspects of the GP/FM clerk-
ship that the students deemed to be most valuable
and which experiences they felt were particularly
useful via this reflection sheet. The actual question
in Japanese was as follows :
[ERCTRICHIRIE 722 L BLXUOZI 204
72OV THHNZRE L TL 23w

Statistical analysis

Text mining was used to extract frequent words
(nouns) from the students’ free descriptions. In
the Japanese language, some verbs contain a noun
(e.g., the verb i3 % is a noun #4[H] with the ver-
balizing suffix 3°% ). In the present study, any verbs
containing a noun were separated into their noun
and verb components. A co-occurrence network
map was created to illustrate the relationships be-
tween the most frequently occurring words. Co-
occurrence refers to how many times high-frequen-
cy words appear in the text in proximity to other
high-frequency words'®. This relationship is called
an association, which is calculated numerically as a
figure between 0 and 1'*'®. A co-occurrence net-
work map was used to visualize how keywords
group together throughout the entire text, with con-
necting lines marked with numerical values in the
map indicating association strength'®. Al analysis
was performed using KH Coder 3.0 (http://khcoder.
net/en/index.html), a free downloadable multilingual
text-mining program developed by Koichi Higuchi,
Ritsumeikan University, Japan'¥. Analysis was
done in Japanese and translated into English for the
report. In the process of interpreting the results of
text mining along with the co-occurrence network
map, it was considered necessary to refer to the
original context to determine the validity, so original
text and extracted words are listed in the Results
section.

Ethics approval

Ethics approval was obtained from the Fukushi-
ma Medical University Human Research Ethics
Committee, approval number #30153.

Table 3. Student baseline characteristics

Mean (SD) or N (%)
Age (years) 24 (1.9)
Gender
Males 77 (62)
Females 47 (38)
Training site
Hobara Central Clinic 42 (34)
Hoshi Yokozuka Clinic 39 (31)
Kitakata Centre for Community 43 (35)
and Family Medicine
Actual learning days
5 107 (86)
4.5 5(4)
4 12 (10)

Table 4. List of frequent words

Extracted word No. of times used

Patient ( f8% ) 192
Home-visit ( F5[ ) 7
Medical practice ( %) 71
Medical care ( FE% ) 51
Family ( % ji% ) 47
Impression ( F152 ) 41
Disease (&) 38
History taking ( % 38
Person ( A\ ) 29
Home ( KJE ) 26
Nursing ( & # ) 26
Teacher ( 52k ) 26
I(H5) 24
Doctor ( EEFifi ) 23
Care (7 7)) 21
Hospital ( J&BE ) 21
Tliness ( JF4) 21
Life ( £E{f ) 20
Community ( #35 ) 20
Outpatient ( #}3 ) 19
Clerkship (2% ) 19
Symptoms ( FiEIK ) 19
Results

124 students participated in the study ; their
baseline characteristics are shown in Table 3. The
total number of sentences extracted from their free
reflections was 321 and the total number of all
words, including verbs and other parts of speech,
was 10,627. The average number of words written
by one student was 137.5 (SD 72.2) and the average
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Fig. 1. The co-occurrence network map between each frequent word.
A community is a “part that is relatively strongly connected to each other.” The KH coder automatically detects
the community, groups it, and shows the results in different colors. Words that do not form groups with other
words are shown in white. Words in the same community are connected with solid lines, while words in differ-

ent communities are connected with dashed lines.

The number on the line is the Jaccard coefficient. This co-

efficient is calculated between 0 and 1, and the closer it is to 1, the stronger the relationship.

number of sentences was 2.5 (SD 1.1). Table 4
shows the top 20 most frequent words. The top
five frequently occurring words were patient, home-
visit, medical practice, medical care, and family. Fig-
ure 1 shows the co-occurrence network map linking
each frequent word. The strongest co-occurrence
relationship was recognized between home-visit and
medical practice (Jaccard coefficient 0.66). A co-oc-
currence relationship was also recognized between
home-visit and family (Jaccard coefficient 0.2). A
translation of typical sentences, including extracted
words, is shown in Table 5.

Discussion

Amongst the top 20 most frequent words,
home-visit, family, history taking, home, nursing, life,
community, and outpatient were considered the
words indicative of specific meanings. Other words

were considered too general to reveal useful data.
Home-visit was the most frequent word except for
patient, and it appears frequently in the description
of home visit (see typical sentences : A, B, C and D
in Table 5). In a previous study conducted among
the same participants as the present study, home
visit was the item with the highest self-evaluation
score at the end of the GP/FM clerkship®. In this
respect, the results of the student self-evaluation
and the reflective writing are in agreement. Fami-
ly, home, and life appear frequently in the description
of the patient’s psychological / social background
(see typical sentences : A, B and C in Table 5).
Nursing and community appear frequently in the de-
scription of team-based health care (see typical
sentences : C and D in Table 5). In the previous
study, it was suggested that psychological/social
background and team-based health care are difficult
to learn during the clerkships at teaching hospi-
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Table 5. ‘Translation of typical sentences containing extracted words

sentences

I felt the necessity of care for the family as well as the patient at home-visit medical practice.

GHZMCREBE I ADT TIREF TR ZOREND T T OLER S KU 720)

I accompanied their family doctor to home-visit medical practice. I felt that the characteristics of each family were strong.
Each home had different needs and wants. Meanwhile, the appearance of the family doctor who consulted with each family
was different from that of the specialist doctor seen at the university hospital. It was fresh.

(REFIRZHRE & KBRS LT, ZORKT & ORI TVT, TNERORELICH>TRH I &R, K
bb“(b%); bDBHIE) BRPT, HRICES7Z) LTV LD RFEREDRHE TR TWDIEMOLRE L1 F 7208 - THrfik
TL7

When I attended to patients and their families in home-visit medical practice and home-visit nursing, I felt that teamwork is
indispensable in the care of not only the patient’s illness, but also all aspects of life. I also better understood doctors’ roles
as part of the team.

GHHZHE, SHHAEICSMT 2T, BEIARTOFRBEE L ORBLET TR ZDEGEREr 73572012
EF— AEHFEPANRKICRS>TBY, BHIEZEDF—20—HTHHE W) T LK)

I thought it was very convenient to have a clinic, a home-visit nursing station, and a home-based long-term care office in
one place to care for the same patient, and even if it is not, to have a network that can cooperate in the community.
(L2DGATcs ) =y 7 LEIHAEA T =Y a v, [REDEREHDVGFAEL TV L2OBFALBESAZT 75
@C;ﬂFﬁﬂlﬁﬂfé o720, ) THRATH, W THETE LAY NPT =B TETWLON™EHNZLER S
72

The actual process of taking history and vital signs at the outpatient clinic, giving a differential diagnosis of my own, and re-
viewing it with doctors, was a great learning experience. [ had a fulfilling clerkship.

FERTEBIINA T A Y2l o), MFRLo2) LT, BOR)OENSHZ ST, Thadtl e KA

SEHTVAZE W) —HOBBENR L THMEICR Y, BELLZERTLL.)

tals® ; therefore, we considered it important that
medical students were able to learn such skills and
valued the GP/FM clerkship experience. History
taking and outpatient appear frequently in the de-
scription of active participation in outpatient care
(see typical sentences : E in Table 5). A systemat-
ic review in the UK reported the benefits of GP/FM
clerkships, including deeper exploration of psycho-
social factors and social determinants of health, ex-
posure to multidisciplinary learning skills, and in-
creased feedback on history taking and physical
examinations compared to that experienced in hos-
pitals®. Therefore, we find that our results, ob-
tained by the text mining of students’ reflective
writing, are consistent with the findings obtained by
conventional methods.

In the co-occurrence network map, the stron-
gest co-occurrence relationship was found between
home-visit and medical practice, because the expres-
sion home-visit medical practice ( FifHZ# ) was of-
ten used (see typical sentences : A, B and C in Ta-
ble 5). It is noteworthy that a co-occurrence
relationship was recognized between home-visit and
family. By referring to the students’ answers, it
emerges that medical students may learn the neces-
sity of care for patients’ families, as well as the pa-
tients themselves, in a home care setting (see typi-
cal sentences: A, B and C in Table 5). It is
possible that students learned the importance of re-
sponding to the different needs of each family and

caring for all aspects of life through multidisciplinary
collaboration, in a home care setting. A study at
another university in Japan reported that medical
students learn through home care practice that
home care can also reduce the anxiety and burden of
patients’ families'.

The current study has some limitations that
should be addressed. First, it was based at a single
educational institution. However, it is noteworthy
that the data were obtained from three different GP/
FM clinics located in urban and rural areas. Second,
because the text data are student-reported outcomes,
there might have been some self-reporting bias. It
is possible that the students made positive state-
ments out of gratitude and consideration for the fami-
ly doctors they interacted with. Third, reflective
writing was used to explore the impact of GP/FM
clerkships on medical students in the present study,
but there is insufficient evidence to use reflective
writing as an assessment tool'®. As a future im-
provement based on the second and third limitations,
if students are guaranteed that the doctors they inter-
act with will be masked from their reflective answers,
and if they are anonymously and freely written, this
study design may be an effective tool in obtaining an-
swers as honest as possible. Fourth, as the expo-
sure to GP/FM was only for 5 days, it is unclear
whether the impact is sustainable. Fifth, we were
unable to measure the average number of outpatients
or home care patients whom a single medical student
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encountered in the morning or afternoon. The vol-
ume of encounters may have affected the impact of
the students’ reflections.

Conclusions

Data suggest that medical students may learn
the necessity of care for the family as well as the pa-
tient in a home care setting. Using text mining to
analyze student reflective writing may be useful for
further understanding the impact of clinical clerk-
ships on medical students.
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