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Abstract

Background: Professional identity formation is nurtured through socialization, driven by interaction with role
models, and supported through early clinical exposure (ECE) programmes. Non-healthcare professionals form part
of the hospital community but are external to the culture of medicine, with their potential as role models
unexplored. We employed text mining of student reflective assignments to explore the impact of socialization with
non-healthcare professionals during ECE.

Methods: Assignments from 259 first-year medical students at Fukushima Medical University, Japan, underwent
hierarchical cluster analysis. Interrelationships between the most-frequently-occurring words were analysed to
create coding rules, which were applied to elucidate underlying themes.

Results: A shift in terms describing professional characteristics was detected, from “knowledge/skill” towards “pride
[in one’s work]” and “responsibility”. Seven themes emerged: contribution of non-healthcare professionals, diversity of
occupation, pride, responsibility, teamwork, patient care and gratitude. Students mentioning ‘contribution of non-
healthcare professionals’ spoke of altruistic dedication and strong sense of purpose. These students expressed
gratitude towards non-healthcare professionals for supporting clinical work, from a doctor’s perspective.

Conclusion: Socialization with non-healthcare professionals provides important insights into the hospital working
environment and cultural working norms. Through role modelling altruism and responsibility, non-healthcare
professionals positively influenced student professional identity formation, promoting self-conceptualisation as a
doctor.
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again after the ward shadowing. Finally, after the place-
ment, students were asked to write a reflection on their
experiences in no more than 18 lines of text. Key charac-
teristic summaries and reflections were collected from a
total of 259 students between July 2017 and July 2018.

Text mining and statistical analysis
Text mining encompasses a number of techniques,
where algorithms are applied to extract patterns from
unstructured information, allowing subsequent model-
ling, deeper analysis and knowledge discovery [16]. In
qualitative research, text mining increases the reliability
and validity of coding [17], resulting in increased rigour
when used in conjunction with content analysis by hu-
man coders [18]. KH Coder 2.0 (Higuchi, Ritsumeikan
University, Japan), uses the ChaSen Morphological
Analyzer to combine natural language processing tech-
niques with R statistical software and supports Japanese
character input [19, 20]. Precedence for its use in the
analysis of Japanese medical student reflective essays has
recently been established [21]. We used KH coder 2.0 to
perform a hierarchical cluster analysis, extracting the top
10% most frequently occurring words from the student
statements about professional characteristics of hospital
workers at all three timepoints. We optimised retrieval
and interpretation through checking word usage via the
KWIC concordance function. Co-occurrence, the
strength of association between extracted words was cal-
culated via the Jaccard coefficient. Significance was
assessed through the application of a chi-squared test
(KH coder), where α = 0.05, allowing us to track student
ideas regarding professional characteristics as they
evolved during the placement.
To explore the effect of the hospital tour component

on students, the student reflections underwent the same
extraction and hierarchical cluster analysis process, this
time extracting the top 50 most commonly occurring
words. Grammatical particles used in Japanese to denote
the relationship between words in sentences were ex-
cluded. The resulting associations were visually repre-
sented on a co-occurrence network map (Fig. 2), coded
and categorised by three authors according to the under-
lying themes. The reflections were then read in their en-
tirety and the coding rules identifying the key themes
applied, with the results discussed to consensus. For ease
of analysis, the essays were divided into 2 groups accord-
ing to which departments made the strongest impact on
the students; group A, made up of students who in their
own words were most affected by non-healthcare profes-
sionals and group B, which consisted of students most
affected by socialization with healthcare professionals.
Fisher’s exact test (IBM SPSS ver.25) was applied to (i)
explore the interrelationship of the themes extracted and
(ii) elaborate on the relationships between the themes

and the interactions which had the greatest impact on
students.
All data was transcribed and analysed in Japanese with

translation into English for this report. Ethics approval
was obtained from the Fukushima Medical University
Ethics Committee (approval number 2019–070) and par-
ticipants freely gave informed consent. All methods were
carried out in accordance with relevant guidelines and
regulations.

Results
Knowledge of hospital job type
All 259 students completed this task. Table 1 shows the
job types separated into healthcare and non-healthcare
professional roles. Amongst the healthcare professionals
listed, doctors and nurses featured on 96.8 and 98.0% of
lists respectively. Allied-health professionals were named
on 64.0% of lists and pharmacists were mentioned on
46.2%. Of the non-healthcare professionals mentioned,
those in positions interacting directly with the general
public were most frequently listed (accounting and re-
ception staff 71.5%, cleaners 65.2%, cooks 23.7% and se-
curity officers 21.7%); however, those with less visible
‘behind the scenes’ roles, such as maintenance techni-
cians, medical supply managers and medical record
keepers were mentioned by 5.5, 2.8 and 0.8% of students,
respectively.

Student perceptions of key characteristics associated with
hospital professionals
Two hundred fifty-nine statements describing key char-
acteristics of hospital professionals were submitted after
orientation, 181 after the hospital tour and 178 after
ward shadowing; 161 students submitted statements at
all three time points. KH coder detected a total of 813
sentences comprising 377, 225 and 211 sentences at
each time point respectively, made up of 1298 unique
terms. After orientation but before either the hospital
tour or ward shadowing, seven words emerged in more
than 10% of sentences:

1. self(自分): 37.9%
2. job(仕事): 28.9%
3. knowledge(知識):18.6%
4. responsibility(責任):18.3%
5. specialty(専門): 13.5%
6. person(人): 12.2%
7. skill(技術): 11.7%

According to the KH coder KWIC concordance func-
tion, ‘self’ was connected to the Japanese particle ‘の’,
followed by ‘specialty’ or ‘job’. We interpreted this as
‘own specialty/job’, which was in turn strongly associated
with ‘knowledge’, ‘skill’, or ‘responsibility’ as a modifier.
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‘skill’ was used interchangeably with ‘knowledge’ there-
fore ‘knowledge/skill’ and ‘responsibility’ were extracted.
From the statements made after the hospital tour, six
words were enumerated:

1. self: 48.9%
2. job: 48.9%
3. person: 30.2%
4. pride(誇り): 21.0%
5. responsibility: 19.6%
6. patient(患者): 17.8%

Amongst these, ‘self’ and ‘job’ were connected and inter-
preted as ‘own job’, linked with ‘pride’ or ‘responsibility’, as in
‘having pride in their job’ or ‘being diligent in their responsi-
bilities’. ‘patient’ was used in phrases such as ‘medical care
for patients’ or ‘thinking about patients’ and translated as the
singular ‘patient’ or plural ‘patients’ depending on the context
as these are not distinguished in Japanese. ‘pride’, ‘responsi-
bility’, and ‘patient’ were accepted as the most frequently
used words associated with characteristics of Japanese pro-
fessionals after the hospital tour. Lastly, after the ward sha-
dowing, six words were extracted:

1. patient: 39.3%
2. knowledge: 14.7%
3. medical care(医療): 11.8%
4. self: 33.6%
5. person: 29.4%
6. job: 26.1%

We found ‘medical care’ was almost always used with
‘patient’, for example, ‘best medical care for patients’ or

‘patient-centred medical care’. Here ‘patient’ was the
most frequently mentioned term used in the statements.
Figure 1 shows a comparison of the frequencies of the
four most-commonly-used words (‘responsibility’, ‘pride’,
‘knowledge/skill’ and ‘patient’) across all three time
points; the difference between frequencies at each point
was significant (p < 0.01). Although students mainly fo-
cused on professional ‘knowledge/skills’ before the ECE
placement, ‘pride’ and ‘responsibility’ were the most-
commonly-used terms after the hospital tour. Addition-
ally, ‘patient’, which was not present in the top 10% of
extracted words before ECE, rose to the most-
frequently-stated term after students completed the
ward shadowing, but only to the 6th most-frequently-
occurring after the hospital tour.

Reflective essay key themes
We proceeded to evaluate the impact of the hospital
tour on students through text mining-aided thematic
analysis of the 259 reflective essays submitted. KH coder
detected a total of 1892 sentences, 3140 unique terms
and through evaluation of the word interrelationships
three distinct networks emerged. Figure 2 shows how
the extracted words distribute across the networks and
the organisation into seven themes. Examining the
themes, ‘diversity of occupation’ was mentioned most
often (59.9% of essays), closely followed by ‘contribution
of non-healthcare professionals’ (48.7%), with 34.7%
mentioning both. ‘pride’, ‘responsibility’, ‘teamwork’, ‘pa-
tient care’ and ‘gratitude’ were mentioned in 17.8, 16.6,
20.5, 18.5 and 18.9% of essays respectively. There was no
difference between groups with respect to themes arising
with the exception for ‘responsibility’ which came up

Table 1 A breakdown of the job categories listed by students after orientation

Job categories Percentage of students listing the profession

Healthcare professionals Nurse 98,0

Medical doctor 96.8

Allied healthcare professionalsa 64.0

Pharmacist 46.2

Non-healthcare professionals Office workers 71.5

Cleaner 65.2

Cook 23.7

Security officer 21.7

Maintenance technicians 5.5

Management consultant 2.8

Medical supply manager 2.8

Medical records keeper 0.8

Lawyer 0.8

Helicopter pilot 0.8
aAllied health professionals consisted of physiotherapists, occupational therapists, speech and language therapists, dieticians, counsellors, healthcare assistants,
radiographers and laboratory technicians
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Fig. 2 A breakdown of how the 50 most-commonly-occurring words extracted from the reflective essays distribute across the three emergent
networks leading to the extracted themes

Fig. 1 A comparison of the frequencies of the four most-commonly-used words describing professional characteristics across all three time
points. The numbers in the brackets are chi-square values. **p < 0.01
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more in those most affected by interactions with non-
healthcare professionals (P < 0.05) (Fig. 3a).

Contribution of non-healthcare professionals, diversity of
occupation and gratitude
Students reported a change in their perception of the
hospital team after encountering more job types during
the modified ECE-placement than they initially de-
scribed; we categorized this as ‘diversity of occupation’.
Students emphasized the ‘contribution of non-healthcare
professionals’ in supporting the activities of healthcare
delivery and their integral role in hospital operations.

‘Until now, I was only looking at doctors and nurses
like a patient or visitor. I learnt how many occupa-
tions are involved in hospital management.’

‘I discovered [that] departments outside of medical
care play important roles. Doctors are able to con-
centrate on their job thanks to those supporting the
hospital behind the scenes.’

We found that students who mentioned the ‘contribu-
tion of non-healthcare professionals’ more often refer-
enced ‘diversity of occupation’ (p < 0.001), ‘gratitude’
(p < 0.001) and ‘pride’ (p < 0.05). Figure 3b shows the

relationships between these terms, including how ‘con-
tribution of non-healthcare professionals’, ‘diversity of
occupation’ and ‘gratitude’ cluster together. Text analysis
of these essays revealed that gratitude was expressed to-
wards the non-healthcare professionals from a doctor’s
perspective, recognising the role of non-healthcare pro-
fessionals in supporting their future work.

‘Every facility plays an important role, and if any of
them disappeared, the hospital wouldn’t run
smoothly. As a doctor, I felt I must pay respect to
those working to support me.’

Pride and responsibility
Non-healthcare professionals showed enthusiasm in
explaining their roles, prompting significant reflection in
students irrespective of which professionals had the
most self-reported influence on students.

‘The [non-healthcare] staff explained their work so
enthusiastically that I felt the pride they have in
their work.’

‘Pride’ and ‘responsibility’ were shown to be significantly
connected (p < 0.001) (Fig. 3b). Students articulated the
connection between ‘responsibility’ and ‘pride’ as the

Fig. 3 a Comparison of the frequencies of the seven extracted themes across the reflective essays, categorised by student self-reported impact.
The black and white bars represent group A (most influenced by non-healthcare professionals) and group B (most influenced by clinical or allied
health professionals), respectively. A chi- squared test was used to explore differences between the expression of themes depending on which
department had the greatest self-reported impact on students. *p < 0.05. b Diagrammatic representation of the significant interrelationships
among the themes based on the results of Fisher’s exact test. *p < 0.05, **p < 0.01, ***p < 0.001
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findings that non-healthcare professionals can have an
active role in modelling prosocial attributes to medical
students.
We found the most common theme reflected on by

students was ‘diversity of occupation’, which led to stu-
dent gratitude towards non-healthcare professionals for
their role in supporting healthcare delivery. That stu-
dents expressed gratitude from the perspective of doc-
tors is an important outcome from our modified ECE
placement. Kegan’s constructive developmental theory,
adapted to professional identity formation in medicine
and previously applied to Japanese students, underpins
this [3, 23, 27]. We hypothesise that students taking on
the perspective of doctors represent a transition from
stage 2, where preconceived, narrow ideas of the charac-
teristics and role of doctors prevail, to stage 3, where
they are able to assume a more immersive identity, emu-
lating the obligations and internalising the perspectives
of doctors [3, 23]. In talking as doctors, students are ne-
gotiating their professional-self by articulating the dis-
course expected of the role [23]. Level 3 is one before
that expected of a professional fully consolidated into
their role ready to enter practice, and appropriate for
our students’ current stage of training and a desirable
outcome after ECE.
Culture and power are important lenses through

which to consider our findings. Identities are created
within power-knowledge paradigms, where individuals
accept rules engendered through the application of regu-
latory power [28], therefore we might expect our stu-
dents to be more strongly affected by the discourse of
clinicians. Unexpectedly, we found the majority of stu-
dents were more affected by the discourse of non-
healthcare professionals. We hypothesise that due to a
strong power differential between experts and novices,
first-year students-with their relatively low level of med-
ical knowledge, newcomer status and the short duration
of the placement-may have felt closer to non-healthcare
professionals, who co-exist with students as equals at
the periphery of the medical ‘community of practice’ [2].
All our participants were Japanese, which imparts

shared experiences in appreciating the contribution of
others. Embedded in Japanese culture is inherent respect
towards other professions, summarised by the proverb
“職業に貴賤なし-all professions are equal in honour”.
From an early age, Japanese school children are taught
to clean their own classrooms and distribute meals to
classmates, forming the grassroots of a society powered
by shared responsibility and mutual respect [29, 30].
Additionally, there are influences from Bushido, the per-
sonal code of samurai warriors, which permeates mod-
ern social consciousness [31]. Bushido centres around
seven virtues, two of which align with the western con-
cept of altruism [32]. As a result, our students maybe

more receptive to the contribution and prosocial atti-
tudes of non-healthcare professionals.
Culture also shapes the values and behaviour of all

Japanese professionals. Historically in Japan, work has
been viewed as a privilege and a joy, and therefore some-
thing to be conducted with pride [33]. Elements of this
remains to some degree today [33], particularly when
there is strong sense of ownership and belief in organisa-
tional goals, which in this case is patient care. It is this
cultural link between ‘responsibility’ and ‘pride’ that was
reflected on and articulated by the students, showing the
acquisition of local cultural norms through our place-
ment. Social identity theory states that individuals seek
to identify with groups that demonstrate traits most per-
tinent to their identity and self-esteem, and through
positive interactions with others their own identity is af-
firmed [28]. The effect on both the non-healthcare pro-
fessionals and students during our study can therefore
be modelled as a transactional process of ‘identity cap-
ital’ [28], where through their mutual positive inter-
action, acceptance and recognition, both groups
acquired stronger self-actualisation.
Based on our findings, the timing of the placement is

an important consideration. We propose that the opti-
mal time to socialise students with non-healthcare pro-
fessionals is before they have fully consolidated their
physician identity, to incorporate prosocial behaviours
from other fields. Socialization of this nature represents
an important step in internalising working cultural
norms and learning to function as part of wider society
[1, 23]. As such, ECE may offer a limited window to take
advantage of this intersection between professional iden-
tity development and legitimate peripheral participation.
This window could represent a unique opportunity for
student appreciation of the place of medical practice
within the heterogeneity of professional interactions in
the wider hospital environment, however further studies
are needed.
Although some of our findings have limited generalis-

ability outside Japan, the underlying message of the in-
herent gains socialisation with non-healthcare
professionals brings has global implications for ECE de-
sign. It also highlights future directions in research ex-
ploring the varied contributions of team members in the
wider hospital environment (clinical and non-clinical),
whose position, external to the physician role, may
uniquely support professional identity development and
lead to their increased recognition as role models for
medical students. Whilst our research is rooted in Japa-
nese culture, it shows the need for future studies within
other distinct cultural contexts in order to support stu-
dent acquisition of workplace norms, which are not ex-
plicitly taught but expected of all professionals entering
the workplace. Our study is however subject to other
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limitations. The reflective assignments were compulsory
with the intention of being evaluated by faculty, which
might have influenced the content. Further issues arise
with the utilisation of text-mining, as every word is
counted as a separate instance, although we minimised
this exaggeration effect through choosing a thematic ap-
proach in our analysis. Additionally, it was not possible
to compare student experiences to those of students
undertaking previous ECE placements, and a sequential
effect cannot be ruled out arising from the order that
students undertook the modified ECE placement. Fur-
ther exploration of interaction with non-healthcare pro-
fessionals during ECE is required, including into the
long-term effects on professional identity development
and the impact on hospital interactions as a practising
doctor. Our results highlight an important role for non-
healthcare professionals in the professional identity de-
velopment of medical students. This aligns service-
dominant logic in the organisation of health professional
education, which prioritises co-productive partnerships
with all stakeholders [34]. Involving non-healthcare pro-
fessionals in the education of medical students repre-
sents a move towards this model, engaging all members
of the community in educating future members.

Conclusion
Socialisation with non-healthcare professionals during
ECE promoted the recognition of altruism and responsi-
bility, initiating a shift in student perceptions of profes-
sional characteristics and increased their self-
conceptualisation as doctors. Non-healthcare profes-
sionals may have an active role in facilitating the acquisi-
tion of society’s cultural norms, supporting student
integration and participation as members in the hospital
community.
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