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Abstract

Background: Higher education tends to focus on academic writing only, instead of emphasizing that professional
texts are also used as a basis for communication in contexts with a variety of participators. When it comes to clini-
cal notes, research is scarce and focused on technology and informatics. Therefore, the aim was to explore dental
students’clinical notes, and specifically which aspects of the clinical notes characterizes clinical notes that are not
sufficient enough for professional purposes.

Methods: The object of analysis was the student’s written completion of a teacher constructed protocol regarding
oral mucosa, the dental apparatus including pathology on tooth level, oral hygiene, and a validated international clini-
cal examination protocol of the temporomandibular region. The study was framed within the New Literacy Studies
approach, and the clinical notes were analyzed using thematic analysis.

Results: Within the clinical notes three themes were identified; a) familiar content; b) familiar content in new context;
and c) new content. The forms of notes could refer to either categorizational clinical notes or descriptive clinical notes.
Most students were able to write acceptable clinical notes when the content was familiar, but as soon as the familiar
content was in a new context the students had difficulties to write acceptable notes. When it comes to descriptive
notes students suffered difficulties to write acceptable notes both when it came to familiar content, or familiar con-
tent in a new context.

Conclusions: Taken together, the results indicate that students have difficulties writing acceptable notes when
they are novices to the content or context, making their notes either insufficient, too short or even wrong for profes-
sional purposes. With this in mind, this study suggests that there is a need to strengthen the demands on sufficient
professional quality in clinical notes and focus on clinical notes already in the early stages of the different medical
educations.
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Background

The focus on literacy practices in context have become a
promising theoretical basis for understanding that read-
ing and writing are not only a question of functional lit-
eracy (the ability to read and write) but also a question

*Correspondence: nikolaos.christidis@ki.se of what and how people read and write in specific con-
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to changes in context, for example scientific, technical, or
societal. In a critical article by Moore and Morton (2017),
the authors state that focus in several contemporary stud-
ies on professional literacy has been an emphasis on job-
readiness and an ideological assumption that all higher
education should prepare students for all aspects of pro-
fessional knowing [1]. Higher education tends to focus
on academic writing only, instead of emphasizing that
professional texts are also used as a basis for communica-
tion in contexts with a variety of participators. Students
need not only to become aware of but also to develop
and become involved in this kind of text-based profes-
sional communication in order to become acquainted not
only to the writing practices, but also to the communica-
tive aspects of, that is, reading and oral communication
related to written texts, and purposes for professional lit-
eracy, see also [2, 3].

According to Lea (2017), academic literacies must
be understood in relation to contemporary changes in
global higher education [4]. A previous focus on disci-
plinary literacies has moved towards vocational literacy,
professional education and digitalization in terms of
digital tools for learning and assessment. Furthermore,
the globalization of the tertiary sector has changed what
kinds of texts students are expected to produce [5]. Such
studies have so far predominately been initiated within
disciplines like anthropology, linguistics or educational
sciences. Research that specifically focuses on clinical
notes is scarce and the field seems to be dominated by
researchers in technology and informatics. These stud-
ies have developed and tried out Al-applications where
professional medical language in unstructured clinical
notes has been translated to everyday language. They
focus on 1) the need of patients to understand their
doctors’ clinical notes [6], 2) challenges of working with
clinical notes and benefits of developing automated
machine learning for medical notes processing [7], 3)
the use of machine learning for professional purposes,
and 4) to learn deep representation of patient notes
with the specific purpose of identifying high-risk read-
mission to medical care [8, 9].

Insufficient or incorrect clinical notes risk to place
patients in a vulnerable position. This, since clinical notes
are the base for clinical reasoning, diagnostics, treat-
ment plan and for the outcome of the patient treatment
or even mistreatment [10]. Therefore, it is understand-
able why clinical note-taking is such an essential part in
patient care. Also, they are not just a source of informa-
tion for health professionals but also for the patients.
Further, it has been indicated that undergraduate health
professions students need training in medical record
keeping. However, it has also been shown that these stu-
dents are graded for their clinical observations rather
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than their literacy skills [11]. Since clinical notes prepare
for professional dental record keeping, we argue, in line
with Schreyer (2003, p. 204) that dental record keeping
is a central discursive practice that needs to be further
investigated.

With this in mind, to explore the characteristics of
students’ clinical notes is a field of research that needs
attention as part of the knowing needed for becoming a
member in a community of praxis [12], in this particular
case, a dentist. The aim of this study was therefore to
explore dental students’ clinical notes and specifically to
which aspects of the clinical notes characterizes clini-
cal notes that are not sufficient enough for professional
purposes. Since these notes are not only for personal
use but also the basis for communication with den-
tal colleagues as well as other health care professions,
such notes need to adhere to a predetermined structure
as well as to a content. This needs to be related to den-
tal terminology, but also to specific ways of expressing
oneself in writing. Furthermore, we also have an inter-
ventionist interest since we specifically want to discern
what knowing and experience teaching needs to address
for an acceptable result. This, since our theoretical
points of departure assumes that teaching and learning
are reciprocal [13, 14].

Methods

Context of the study

To analyze the student-aspect of clinical note-taking,
during a clinical examination of the masticatory system
including an analysis of the occlusal aspects is based on
clinical protocols used in the undergraduate Study Pro-
gramme in Dentistry (SPD). The clinical protocols were
collected between January and March 2018 at the Univer-
sity Dental Clinic, Department of Dental Medicine, Karo-
linska Institutet (KI). The students involved in this study
were in their third year of the SPD. Twenty-four clinical
protocols (in total 120 pages), by 24 students working in
pairs, were subject to a thematic analysis. The students
who wished to volunteer and to contribute with clinical
notes for analysis of note-taking were informed to first
remove any kind of identifications (i.e. name) from the
protocols and to give a verbal informed consent at two
occasions, first to the principal investigator (NCh) and
then to an external researcher (MCh). The students were
instructed by the external researcher (MCh) to check
that they had removed all possible identifications before
handing over the protocols. After receiving the proto-
cols, the external researcher (MCh) scanned all protocols
pairwise and renamed them Protocol 1 to 12, in order to
keep anonymity. Thus, no identifications were possible
to track on the digital files since these files only had the
credentials of the external researcher. The students were
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prepared for the clinical part of the course with in total
eight lectures (45minutes each) during two semesters,
some of them during the preceding semester and the oth-
ers during the same semester as the examination (for a
specification of content, see [15]). The students were on
their third year of the SPD at KI and participated in the
module “Orofacial Pain and Jaw Function 2, part of the
course “Clinical Odontology 2” (https://utbildning ki.se/
course-syllabus/2TL016/24160). For further information
of the structure of the SPD in relation to this study, this
has been described in detail in Christidis and co-workers
(2021). Prior to this module, the students have had train-
ing in communication with patients at basic level of den-
tal education, e.g. in semesters 1 and 2 in the course “To
become a dentist 1, 7.5 credits” They have also had train-
ing in reading and writing patient records at basic level of
dental education, e.g. in semesters 1 and 2 in the course
“To become a dentist 1, 7.5 credits’, and in semesters 3
and 4 in the course “Clinical odontology 1, 24.5 credits”
— especially in a) Module 1: Patient documentation and
introduction to the clinic, 1.4 credits, but also in b) Mod-
ule 3: Periodontology, 7.6 credits; c) Module 4 Cariology,
5.2 credits, and d) Module 6 Integrated clinical dentistry
in adults, 1.2 credit.

Object of analysis

The object of analysis was the student’s written comple-
tion of: 1) a teacher constructed protocol regarding oral
mucosa, the dental apparatus including pathology on
tooth level, oral hygiene, i.e. this part of the protocol has
been taught in previous courses, while the following part
regarding analysis of the occlusion and jaw-relations was
new to the students; 2) an international clinical examina-
tion protocol of the temporomandibular region (i.e. the
masticatory system), for both clinicians and researchers,
according to the Diagnostic Criteria for Temporoman-
dibular Disorders (DC/TMD) [16], followed by an evalu-
ation of the use of an occlusal appliance (i.e. bite-splint)
which also is teacher constructed, these were also new
to the students. Preceding this clinical task, the students
participated in two three-hour lectures as well as a clini-
cal demonstration by two teachers (SLJ, NCh) regard-
ing the analysis of the occlusion and jaw-relations and
examination of the temporomandibular region. This can
be seen as a simulation task since students work in pairs.
However, they were expected to complete the protocols
individually. As a note from the two teachers (SLJ, NCh),
some of the students took over the answering by filling in
their fellow student’s protocol.

For the teacher constructed protocol the students are
expected to describe the oral mucosa, the pharynx and
the teeth. If there are variations to normal mucosa or
pathological findings in the oral mucosa including the
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hard palate, these should be described concerning shape,
size, color, location; if there are impressions in the cheeks
or tongue also the degree of keratinization should be
described in addition to shape, size, color, and location.
Regarding the pharynx they are asked to describe if there
are any signs of inflammation or irritation both in the
pharynx and the soft palate. When it comes to the teeth,
the students are asked to describe the dentition, i.e.,
which teeth are present, if they have signs of caries, peri-
odontal disease, which restorations are present including
their quality, degree of tooth wear or if there are any devi-
ations from normal, exemplified in Fig. 1. Finally, there is
a part with an occlusal analysis (i.e., how the teeth are in
contact when biting and moving the jaw), similar to the
example in Fig. 1.

Regarding the clinical protocol according to DC/TMD,
the students are just expected to assess the jaw opening,
check the occlusion i.e., the relation between teeth upon
biting, and to fill in boxes with “Yes” or “No” regarding
pain upon movement and/or palpation of the joints, jaw-
and neck muscles, Fig. 2. When it comes to the evalua-
tion of the use and effect of the occlusal appliance, they
are expected to describe the occlusal appliance, i.e., the
degree of wear, fitting, and appliance hygiene. After that,
they are expected to ask the patient, in this case their
clinical partner, about their experience and summarize
the patient experience in words, similar to the example
in Fig. 1.

Theoretical framework and analysis

Since dental students’ notetaking is considered a social
practice [17], New Literacy Studies (NLS) can be used as
the framework for the analysis of this study [18, 19]. NLS
is the overarching theoretical framework, whereas we
used a thematic analysis of data as a first step. This com-
bination gave us access to patterns and helped us discern
meaning, a summary, an interpretation that attempted to
theorize the importance of the patterns, as well as their
general meanings and inferences within a specific theo-
retical context, in our case NLS [20, 21].

Central for NLS is that literacy is considered as social
practices, which means that what and how people read
and write, as well as the purpose(s) for reading and writ-
ing differs between contexts. Entering a professional
higher education programme means that students also
enter new literacy practices. On the one hand, they are
introduced to the academic dental literacy practice,
on the other, they are also introduced to and gradually
appropriate a dental professional literacy practice. Dur-
ing their studies, they are expected to be able to shift
between these two literacy practices, depending on the
purpose of the texts they read and write [22]. Further-
more, such texts are written for communicative purposes
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Namn patient: Grupp:

Namn behandlare:
Klinisk undersdkning av tuggsystemet samt ocklusionsanalys

Under denna 6vning ska du trdna pa att géra en klinisk undersékning av tuggsystemet samt en
ocklusionsanalys pd din kamrat (patient). P& CANVAS hittar du handouts avseende
journalupptagning med bilder som hjalp.

Intraoralt
Till detta behévs en spegel och en linjal.

1) i — Studera hii na i Gl
Foreligger omraden med avvikande férg eller vita strak eller flickar, sar eller bitmarken? Ange i s&
fall lokalisation (h6/va) i relation till ndgon kand struktur.

Name patient: Group:

Name therapist:
Clinical examination of the jaw-system and analysis of occlusion

During this exercise, you should practice doing a clinical examination of the chewing system as
well as an occlusion analysis on your peer (patient). At CANVAS [the student online learning
platform] you can find handouts with illustrations that can assist you in the clinical examination .

Intraorally
This requires a mirror and a ruler.

1) The oral mucosa — Examine the mucosa in the oral cavity
Are there areas with deviating color or white streaks or spots, wounds or bite marks? In that case,
state the location (right / left) in relation to a known structure.

Finns impressioner av tander i kind och/eller tunga (tungrand)? Var?

Are there impressions of teeth in the cheeks and / or tongue (tongue stripe)? Where?

2) Svalg — Beskriv svalget
Ar svalget retningsfritt (inga rodnader i mjuka gommen eller uvula)?
Ar mjuka gommen slapp eller uvula ovanligt ”stor”?

2) Pharynx — Describe the pharynx
Is the pharynx without irritation (no redness in the soft palate or uvula)?
Are the soft palate or uvula unusually “large”?

3) Ténder — Ange hur bettet dr betandat och férekomst av restaurationer/karies/parod status
oversiktligt
Hur &r patientens OH? Finns slitfacetter, i sa fall var? Andra avvikelser?

Fig. 1 lllustration of the teacher constructed protocol and its translation to English (by the authors)

3) Teeth — Indicate with an overview how the bite is toothed and the presence of restorations /
caries / periodontal status

How is the patient’s oral hygiene? Is there tooth wear, if so wherer? Other deviations from
normal?

— there is an assumption that the writer should match the
need of a future reader, making communication possible
over time and between contexts that results in a predict-
able interpretation of the text by the reader [1, 23].

In order to find patterns in data, different methods for
identifying, analyzing and reporting patterns were used.
In this material consisting of students’ clinical notetak-
ing thematic analysis was chosen since this method sup-
ports interpretation concerning different aspects of the
topic of study involving a rich description of data, and
a minimal organization of data [21, 24]. In this study, a
theme is determined by what it captures in relation to
clinical notetaking. Thus, based on the clinical notes
from the 24 volunteering students, themes, relating
to the data, were created. These themes are ultimately
related to the study’s research questions and were cre-
ated by a thorough, inclusive, and comprehensive coding
process, including interpreted data and not data para-
phrased or described. Each theme has been described
in detail and given a nuanced account [20, 21, 24]. Thus,
the thematic analytical procedure involved noticing pat-
terns of meaning and issues of potential interest in the

data. Analysis also involved a relational reading, which in
this case was a constant moving back and forth between
the protocols and the analysis of data produced. The ana-
lytical steps performed in relation to clinical notes of 24
dental students were as follows (Braun & Clarke 2021, p.
331): 1) data familiarization and writing familiarizations
notes; 2) systematic data coding for each student in rela-
tion to the following analytical question: what content is
noted vs what is not expressed in the notes?; 3) gener-
ating initial themes from coded and collated data (step
2); 4) developing and reviewing themes in relation to
the identified questions and to the entire data set. This
control ensures that the set themes are internally coher-
ent, consistent and distinctive; 5) refining, defining and
naming themes. The themes were: (i) Familiar knowl-
edge, (ii) New knowledge, and (iii) insufficient distinc-
tion between anamnesis and status; and 6) writing the
report and selecting extract examples that illustrate the
themes. Finally, the selected extracts were related back to
the research question of the study to ensure coherence.
Familiar knowledge relates to knowledge that the student
has acquired from previous courses. New knowledge, on
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DC/TMD uppfdljning

Undersékare:

Datum: Personnummer: Namn:

E1a. Lokalisation av smarta de senaste 30 dagarna (vilj alla alternativ som passar).

SMARTA HOGER SIDA SMARTA VANSTER SIDA
Ingen [_] Temporalis [_] Annan kikmuskulatur Ingen [_] Temporalis [_] Annan kakmuskulatur
[ Masseter  [] Kakled [[] Andra strukturer [[] Masseter [ Kakled [] Andra strukturer

[E1b. Lokalisation av huvudvrk under de senaste 30 dagarna (valj alla alternativ som passar)

Ingen []Tinning [ ] Annan Ingen [ ] Tinning [ ] Annan

DC/TMD Follow-up Form

Examiner:

Date: Personal Id Nr: Name:

E1a. Location of pain: Last 30 days (Select all that apply).
RIGHT PAIN
None [_] Temporalis[_] Other m muscles
[] Masseter [] M3 [[] Non-mast struct
E1b. Location of Headache: Last 30 days (Select all that apply)
None [_] Temporalis[_] Other

LEFT PAIN
None [] Temporalis[_] Other m muscles
[[] Masseter []T™MI [] Non-mast struct

None [_] Temporalis[_] Other

E2. Incisala relationer
Horisontell

Vertikal
éverbitning  [_] Om negativ mm  Gverbitning [] Om negativ mm

Referenstand

11 [J2t [JAmnan

[E4. Oppningsrérelser HOGER SIDA VANSTER SIDA
A. Gapning utan smérta Huvudvark Huvudvéirk
Kanns som som
jmm igen kanns igen kénns igen|
N J N J N J
Temporalis OO0 OO  Temporalis oo
B. Max gapning utan assistans ~ Masseter oo Masseter
Kakled og Kakled
mm Our. kakmusk oo Ovr. kakmusk.
Ej kakmusk. oo Ej kikmusk.
[E6. Kkledsljud under gapnings- och stingningsrérelse
HOGER KAKLED VANSTER KAKLED
Undersdkare Patient  Smérta vid Kanns Undersdkare Patient  Smérta vid Kanns
Gapning Stéingning! knappning  igen Gapning Stéingning! knappning  igen
Artikulation Artikulation
N J N J N J NJ NJ N J N J NJ NJ
Knappning [ ] O O—00 OO  knappning O O O0—00 00
Krepitationer [/] ] O O Krepitationer [} O

[E7. Kakledsljud vid laterotrusion och protrusion

HOGER KAKLED VANSTER KAKLED

Understkare Patient  Smérta vid Kanns Understkare Patient  Smérta vid Kanns|
knappning  igen knappning  igen
NJ NJ NJ NJ N J NJ NUJ
Knéppning a O—00 OO  knappning O O—00 go
Krepitationer a O Krepitationer O
9. Kakleds- och muskelsmirta vid palpation
HOGER SIDA
Kikled Kanns  Smért- Kikled Kanns  Smért-
Smata igen  spridning igen  spridning
NJ NJ N J N J N J
Lateral pol (0,5 kg) 0O 0o oo Lateral pol (0,5 kg) oo oo
Runt den laterala polen (1 kg) O oo oo Runt den laterala polen (1 kg) 0o 0o
Smértspridning x Smrtspridning x
Muskulatur Kanns Muskulatur Kanns
Kanns igensom  Smart- Kanns igensom  Smart-
(1kg) Smata igen huvudvirk spridning (1 kg) Smarta igen huvudvark spridning
NJ NJ NJ N J NJ NJ N N J
Temporalis 0 00 oo oo Temporalis 0 00 oo og
Smértspridning x Smrtspridning x
Masseter O oo og Masseter O oo oo
Smrtspridning x Smrtspridning x
E11. Nackstatus forts
Palpationssmirta
HOGER SIDA VANSTER SIDA
Kanns  Smért- Kanns  Smért-
(1kg) Smata igen  spridning  (1kg) Smata igen  spridning
J NJ N J N J
Trapezius 0 oo 0g Trapezius oo
Sterocleidomastoideus O oo dd Sternocleidomastoideus oo
Nackrosetten O g oo Nackrosetten og

Smértspridning x Smértspridning x

[E13. Ocklusion

Tandkontakter i hard sammanbitning: oo0oooooooooooogo
[E15. Diagnoser enl. DC/TMD
MUSKEL KAKLED

E2. Incisal Relationships

Horizontal Incisal Overjet

I:l Vertical Incisal Overtap I:l
[] 1f negative mm [ 1f negativel mm

Reference tooth

11 [J21 [Jother

E4. Opening Movements RIGHT SIDE LEFT SIDE
A. Pain-free Opening
Familar  Familiar Familiar  Familiar
mm Pain  Headache Pain  Headache
NY NY NY NY
B. Max Unassisted Opening  Temporalis (] OO Temporalis oo 04
Masseter (| Masseter (]|
mm ™ dJ ™ (]|
Other m musc dJ Other m musc ogd
Non-mast (| Non-mast 0oa
E6. TMJ Noises During Open & Close Movements
RIGHT TMJ LEFTTMJ
Examiner Patient  Painw/ Familiar Examiner Patient  Painw/ Familiar
Open  Close Open  Close Click ~ Pain
NY NY NY NY N Y NY NY
Click O 8O Click O O0-00 0o
Crepitus crepivs [0 [0 O
E7. TMJ Noises During Lateral & Protrusive Movements
RIGHT TMJ LEFT TMJ
Examiner Patient  Painw/ Familiar Examiner Patient  Painw/ Familiar
Click  Pain Click ~ Pain
NY NY NY NY NY
Click O—00 0O Click O—00 00
Crepitus Crepitus
E9. TMJ & Muscle Pain with Palpation
RIGHT TMJ LEFTTMJ
™ ™ Familiar  Pain

Pain Pain Spread
NY NY N Y
Lateral pole (0,5 kg)
Arund lateral pole (1 kg)
Pain Spread: x

Lateral pole (0,5 kg)
Arund lateral pole (1 kg)
Pain Spread: x

Muscles Muscles
Familiar Familiar  Pain Familiar Familiar  Pain
(1kg) Pain  Pain Headache Spread (1kg) Pain  Pain Headache Spread
NY NY NY NY NY NY NY NY
Temporalis MO 00 oo oo Temporalis 0o oo oo

Pain Spread: x Pain Spread: x

O O3 oo

Masseter
Pain Spread: x

O 0oa 0o4a Masseter

Pain Spread: x

E11 Neck pain with palpation

RIGHT SIDE LEFT SIDE
Pain Familiar  Pain
(1kg) Spread (1kg) Pain  Spread
NY N Y N Y
Trapezius (] Trapezius oo 0O
Stemocleidomastoid [m]m] Stemocleidomastoid 0og 0o
Suboccipital oo Suboccipital 0o og

Pain Spread: x Pain Spread: x

E14. Occlusion & Articulation

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

oo0o0ooOoooooooooo

Tooth contacts ICP;

Myalgi
Myofasciell smarta
Myofasciell smérta, refererad

Artralgi
Diskforskjutning med atergang
Diskférskjutning med atergang och intremittent lasning

E15. Diagnoses DC/TMD
MYOGENOUS

[

Diskfrskjutning utan atergang med nedsatt gapférmaga
Diskférskjutning utan atergang utan nedsatt gapférmaga
Degenarativ ledsjukdom

Huvudvark tillskriven TMD

Oooood=
000000<

both in Swedish and English

Fig. 2 lllustration of the validated, standardized clinical examination protocol, according to the diagnostic criteria for temporomandibular disorders

Arthralgia
Disk displacement with reduction

Disk displacement with reduction and intermittent locking
Disk displacement without reduction with limited jaw opening [[]
Disk displacement without reduction without limited jaw openif_]
Degenarative joint disease

Myalgia
Myofascial pain

Myofascial pain, referered
Headache attributed to TMD

Ood=

0ood
[ o [

the other hand, relates to knowledge acquired from cur-
rent and ongoing courses.

Results

Based on the students’ notes, three themes were identi-
fied. These were a) familiar content; b) familiar content
in new context; and c) new content, shown in Table 1.
The forms of notes could refer to either categorizational

clinical notes or descriptive clinical notes as visualized
in Table 1. As presented in the methods-section the
categorizational clinical notes could for instance con-
cern presence or absence of caries or periodontitis etc.,
tooth-naming, checking boxes for yes/no or just adding
measurements, etc. Further, when it came to the descrip-
tive clinical notes the students were supposed to inter-
pret what they saw in the patient’s mouth and translate
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Table 1 Common patterns identified in clinical notes from 24 dental students

Content in clinical notes

Forms of notes

Categorizational
clinical notes

Degree of familiarity

Descriptive
clinical notes

Degree of familiarity

Oral mucosa v (n=19) Familiar content
Pharynx v (n=16) Familiar content
Teeth
Present/absent v (n=24) Familiar content
Caries v (n=24) Familiar content
Periodontal status v (n=24) Familiar content
Oral hygiene na na
Tooth wear v (n=24) Familiar content
Restaurations v (n=24) Familiar content
Dental relations -(n=28) New content
Occlusion
Static v (n=17) Familiar content
Dynamic -(h=5) Familiar content
DC/TMD protocol v (n=23) New content
History taking na na
Evaluation of treatment na na

-(h=12) Familiar content

-(h=9) Familiar content New context

na na

na na

na na

vV (n=24) Familiar content

na na

v (n=24) Familiar content

na na

-(h=2) Familiar content New context
New context -(h=2) Familiar content New context

na na

-(h=8) Familiar content New context

-(h=5) Familiar content New context

na Not applicable, DC/TMD Diagnostic Criteria for Temporomandibular Disorders

it to an illustrative and informative text. When analyzing
the content in the clinical notes written by the students,
they were classified as either acceptable (marked with
“v/” in Table 1) with regards to academic and professional
demands, or not acceptable (marked with “— “in Table 1).
Acceptable in terms of academic demands includes both
theoretical learning outcomes and clinical skills accord-
ing to both the national as well as the international pro-
tocols. Acceptable in terms of professional demands
includes notes that should be sufficient, adequate, and
communicative to dental colleagues or, eventually, also to
other health care professions. This difference guided us
to ask what patterns are common in each of these types
of clinical notes, so the thematic analyses were done sep-
arately for each of these types.

Categorizational clinical notes

Most students were able to write acceptable clinical notes
when the content was familiar, but as soon as the famil-
iar content was in a new context (occlusal analysis) the
students had difficulties to write acceptable notes. This is
illustrated by the students’ answers in Example A (author
translated).

Example A: Normally, you have a well-defined IP [inter-
cuspid position] that can undoubtedly be found, which
means that free habitual closing movements moves the
lower jaw directly to the IP, and with only minor mus-
cle power. When the patient is sitting comfortably and
relaxed upright (90 °) in the clinical examination chair

with the gaze straight ahead, can she or he then take the
IP as above?

Student 1 answer: “— “[a line, that is, no information].

Author comment: In this case, this line makes it difficult
for others to interpret whether the student did not check
this item or if there were no relevant findings. Here the
information is professionally insufficient, demanding a
supplementary short clarification.

Student 2 answer: “u.a” [the English equivalent abbre-
viation is n.a.d., meaning nothing abnormal detected].

Author comment: This note was found representing
professionally insufficient information for other dentists
as well as other professionals to interpret.

Note, for this and the following examples, the terms
used mean the following: “Example” is the instruction for
the task, “Student answer” is the students clinical note for
the task, and “Author comment” is a description of our
interpretation and an explanation on why the “Student
answer” is acceptable or not.

When new content was presented, students were able
to correctly check yes/no boxes (in the DC/TMD pro-
tocol, Fig. 2), but when they had to interpret what they
saw in the patient’s mouth and translate it to a status/
patient record (regarding dental relations) they were
not able to correctly translate their findings based on
clear criteria written in the protocol (example of crite-
ria written in the protocol presented in Example B), as
shown in the students’ answers in Example B (author
translated).
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Example B: Dental relations — Describe the dental rela-
tions from a vertical. Measure the vertical and horizontal
overjet.

Vertical aspect.

Frontal view: Look at the vertical overjet on [tooth
number] 11, 21.

Normal bite =1-4 mm overjet.

Open bite > — 1 mm overjet.

Edge-to-edge bite =0 mm overjet.

Deep bite >4 mm overjet.

Lateral view: Look in the side areas, is there contact
between the teeth or is there air in between?

Vertical overjet: _ mm.

Frontal view: normal bite [I open bite [I edge-to-edge
bite I deep bite .

Lateral view: normal bite [0 open bite right O open
bite left OI.

Student 3 answer: “Vertical overjet 4.5 mm => normal
bite” More that 4 equals deep bite.

Student 4 answer: “Vertical overjet 0.5 mm => normal
bite” Less than 1 equals edge-to-edge bite.

Author comment: Both students do not seem to under-
stand that there are specific criteria for each dental rela-
tion, but instead they interpret them as approximal.

Descriptive clinical notes

When it comes to descriptive notes students suffered dif-
ficulties to write acceptable notes both when it came to
familiar content (Example C1 and C2), or familiar con-
tent in a new context (Example D). In this module there
was no new content that the students needed to describe
in their clinical notes:

Example C1: Oral mucosa part 1 - Study the mucosa of
the oral cavity. Are there areas with deviating color or white
streaks or spots, wounds or bite marks? In that case, state
the location (right / left) in relation to any known structure.

Student 5 answer: “— “[a line, that is, no information].

Author comment: In this case (as in Example A), this
line makes it difficult for others to interpret whether
the student did not check this item or if there were no
relevant findings. Here the information is profession-
ally insufficient, demanding a supplementary short
clarification.

Student 6 answer: “u.a” [the English equivalent abbre-
viation is n.a.d., meaning nothing abnormal detected].

Author comment: This note was found representing
professionally insufficient information for other den-
tists as well as other professionals to interpret (as in
Example A).

Example C2: Oral mucosa part 2 - Are there impres-
sions of teeth in the cheeks and/or the tongue (tongue
stripe)? Where?
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Student 7 answer: “Yes’.

Author comment: This student’s answers to the ques-
tion shows that (s)he can distinguish between normal
and deviating mucosa (i.e. categorize), but she cannot
describe it in terms of localization or appearance.

Example D: If the occlusal contacts do not coincide,
what can be the consequences for the muscle activity
during chewing?

Student 8 answer: “— “[a line, that is, no information].

Author comment: In this case (as in Example A and C),
this line makes it difficult for others to interpret whether
the student did not check this item or if there were no
relevant findings. Here the information is profession-
ally insufficient, demanding a supplementary short
clarification.

Student 9 answer: “u.a’” [the English equivalent abbre-
viation is n.a.d., meaning nothing abnormal detected].

Author comment: This note was found representing
professionally insufficient information for other dentists
as well as other professionals to interpret (as in Example
A and C).

Student 10 answer: “Yes and No?”

Author comment: The total of this student’s answers to
the questions in this part of the protocol shows that (s)he
cannot distinguish between normal and deviating dental
relationships, one of the basic abilities for a dentist. This
indicated by the question marks, and by answering both
yes and no to the question.

Discussion

The main findings from this study were that three dif-
ferent themes of clinical notes could be identified. The
dental students either write clinical notes based on a)
a familiar content in a familiar context, or b) a familiar
content in a new context, or ¢) new content. The thematic
analysis could also show that the clinical notes could be
either categorizational or descriptive. Most students were
able to write acceptable clinical notes when the content
was familiar and in a familiar context, but as soon as the
familiar content was in a new context the students had
difficulties to write acceptable notes. When it comes
to descriptive notes students had difficulties to write
acceptable notes both when it came to familiar content,
or familiar content in a new context. This would result
in insufficient, too short or even clinical notes carrying
wrong information, from a professional point of view.
The consequence of inadequate information exchange,
which may place primary care patients in a vulnerable
and exposed situation, with risk of not being able to
ensure the quality of care and the patient safety [9, 25].
Even in other health professions it has been shown that
high-quality clinical notes, i.e. patient documentation, is
crucial and that the quality of the clinical notes/patient



Christidis et al. BMC Medical Education (2022) 22:676

documentation is inadequate, thus placing patients in
a great risk [25-28]. One can only speculate, why the
clinical notes are inadequate. Hypothetically, this can be
explained by insufficient knowledge, but it can also be
explained as insufficient guidance in note-taking prac-
tice [29]. However, this material cannot provide answer
to this.

In cases where students had experiences of both iden-
tifying e.g. caries and writing clinical notes, we found
that the notes were rich and sufficiently informative for
professional purposes. In cases where students instead
were novices to the physiological and pathological exam-
ples, their notes became either insufficient, too short or
even wrong for professional purposes. This is a problem
often discussed as an aspect of transfer from one situa-
tion, in this case academic writing, to another, in this
case professional writing. This has also been found in
other health professions where for instance registered
nurses experience lack of skills, knowledge, and even
confidence necessary for documentation tasks. This,
although they had already received both an undergradu-
ate education and formal training on the topic [25]. Sdljo
(2003) offers another interpretation of the problem: that
it is rather a question of crossing a boundary from one
context to another [30]. In this case it would mean that
students need to be made aware of firstly, the differences
in literacy demands within academia and the profession,
and secondly, to be able to identify the new situation as a
situation where a specific knowing is needed. The results
of the study by Theo et al. (2021) strengthen the need for
focusing on the demands on sufficient professional qual-
ity in clinical notes already during dental education.

Another interesting finding was that, during examina-
tion, the fellow-students took over the answering for the
patients by e.g. filling in what they thought the patient
was expressing. The consequence of this is that stu-
dents did not realize the assignment in accordance with
the intentions, since the fellow-students do not adopt
a patient-role that is expected in the simulation. One
explanation to this may be because the assignment was
a simulation, and the patients were fellow students which
also are difficult to act professionally with [31]. Other
negative aspects raised regarding simulation assign-
ments are nervousness in simulation situation and the
use of a “dummy’s speech” [31, 32]. Despite these nega-
tive aspects, the clinical simulation settings prepare the
students for the professional setting [33].

A final finding was that it seems that it was unclear for
the students that the courses within the study programme
build upon each other and that there is an expected
progression in the study programme. They are there-
fore expected to combine previous knowledge with new
knowledge. The research material showed that students
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had a difficulty in discriminating between normal, devi-
ant/variation of normal and pathological conditions but
also to discern the new knowledge, that is, the aspects in
a fellow student’s mouth. Difficulties in discerning new
knowledge, certain aspects related to professional know-
ing, is common in other professions too, as shown by for
instance Meek in 2005 [29] who advocates for authorita-
tive guiding to support students in learning to see, that is
to discern what the professional eye needs to see. In this
case, the discerning is one aspect of the knowing needed,
while the professional form for, as well as the demands
on adequate documentation discussed above is the other.
Thus, as Bruner stated already in 1973 scientific think-
ing is impossible when you are not able to go “beyond
the information given “ [34]. In a medical professional
situation that is to be able to distance yourself from the
actual text, i.e. clinical notes/patient documentation,
and to look at the phenomenon or condition described
in the text. To be able to do this the students as well as
the different health professionals need to learn and train
to integrate new knowledge with previous knowledge, in
order to achieve the skill to differentiate between what is
said by the patient or found in the examination and what
they previously know [35].

Conclusions

Taken together, the results indicate that students have
difficulties writing acceptable notes when they are nov-
ices to the content or context, making their notes either
insufficient, too short or even wrong for professional pur-
poses. The consequences of inadequate clinicals notes
will result in inadequate information exchange, which
may place patients in a vulnerable and exposed situation,
as well as in a great risk of mistreatment.

With this in mind, this study suggests that there is a
need to strengthen the demands on sufficient profes-
sional quality in clinical notes, and to focus on clinical
notes already in the early stages of the different medical
educations, using for instance authoritative guiding.

Abbreviations

DC/TMD: Diagnostic Criteria for Temporomandibular Disorders; KI: Karolinska
Institutet; na: Not applicable; NLS: New Literacy Studies; SFS: Svensk For-
fattningssamling; SPD: Study Programme in Dentistry.

Acknowledgements
To all students that volunteered as participants.

Authors’ contributions

All authors (NCh, VL, SLJ, MCh) contributed to the study conception and
design. Material preparation, data collection and analysis were performed by
MCh and SLJ. MCh and SLJ wrote the analysis and results sections, while the
first draft of the manuscript was written by NCh, VL, and MCh. All authors have
read and approved the final version of the manuscript.



Christidis et al. BMC Medical Education (2022) 22:676

Authors’ information
Nikolaos Christidis: Licensed dentist, Senior consultant in orofacial pain, Spe-

cialist in advanced pain medicine. PhD, Associate professor and Senior lecturer.

Member of Karolinska Institutet's Pedagogical Academy. Vice president of the
programme council of the study programme in dentistry, course designer and
examiner for “Orofacial pain and jaw function 3-4"at Karolinska Institutet.
Viveca Lindberg: Professor in pedagogy, PhD in educational sciences, teacher
educator specialized in vocational education, vocational literacy, assessment
and comparative education at Stockholm University.

Sofia Louca Jounger: Licensed dentist, Senior consultant in orofacial pain. PhD,
Assistant professor and Lecturer, course designer and examiner for “Orofacial
pain and jaw function 1-2"at Karolinska Institutet.

Maria Christidis: Registered nurse, PhD in Didactics, specialized in vocational
and professional literacy for nurses, and Lecturer at the Swedish Red Cross
University.

Funding
Open access funding provided by Karolinska Institute.

Availability of data and materials
The materials used and analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Based on the Swedish law, SFS 2003:460 [36], this does not warrant any ethi-
cal application/approval. The law states that ethical approval by the Swedish
Ethical Review Authority is required only for projects involving physical inter-
ventions, biological sampling, or projects that might affect the participants
in any possible physical or psychological way, or if the project treat sensitive
personal data or personal data about law violations. After consulting the
Swedish Ethical Review Authority, no such material was handled in this pro-
ject. Based on the study set-up, there was no risk for the participants to suffer
any physical or mental harm, nor was any sensitive or personal information
collected. All participants volunteered by contacting the principal investiga-
tor (NCh) themselves showing their interest in participation and giving their
verbal consent in a first step, prior to inclusion. They were then instructed

by the principal investigator to secure anonymity within the protocols by
removing any kind of identification, and to only over hand their protocols to
an external researcher (MCh) for anonymity reasons. Further, all participants
gave their verbal consent to the external researcher (MCh) before handing
over their written protocols. Verbal consent was recommended by the Swed-
ish Ethical Review Authority in order to keep anonymity secured, because
obtaining written consent would risk providing information of the participat-
ing students: Thus, written consent would have jeopardized anonymity. After
receiving the protocols, the external researcher MCh, scanned them pairwise
and named them Protocol 1 to 12. This procedure was to further ensure

that no personal information could be disclosed in any step, since only the
credentials of MCh could be traced digitally. Thus, no personal information
of the participants could be revealed in any step of the analysis. Further, the
material was analyzed after the students ‘graduation from the SPD. This, to
ensure that participation in the study could not affect the students'marks
during the rest of the education [37].

Consent for publication
Not applicable.

Competing interests
The authors have collected and analyzed the material alone and declare that
they have no competing interests.

Author details

'Department of Dental Medicine, Division of Oral Diagnostics and Reha-
bilitation, Karolinska Institutet, SE-141 04 Huddinge, Sweden. “Department

of Teaching and Learning, Stockholm University, Stockholm, Sweden.
3Department of Special Education, Stockholm University, Stockholm, Sweden.
“Department of Health Sciences, The Swedish Red Cross University, SE-151

47 Huddinge, Sweden. °Department of Neurobiology, Care Sciences and Soci-
ety, Karolinska Institutet, SE-141 83 Huddinge, Sweden.

Page 9 of 10

Received: 11 March 2022 Accepted: 2 September 2022
Published online: 14 September 2022

References

1. Moore T, Morton J. The myth of job readiness? Written communication,
employability, and the ‘skills gap'in higher education. Stud High Educ.
2017;42(3):591-609.

2. Odell L, Goswami D, Herrington A. The discourse-based interview: a
procedure for exploring the tacit knowledge of writers in nonacademic
settings. Res Writing. 1983,220:236.

3. Karlsson AM. Med spraket som arbetsredskap: sju studier av kommunika-
tion i varden: Sodertérns hogskola; 2012.

4. Lea MR. Academic literacies in theory and practice. In: Street BB, May S,
editors. Literacies and language education. Encyclopedia of language
and education. 3rd ed. Cham: Springer International Publishing; 2017. p.
147-58.

5. Lea MR, Stierer B. Student writing in higher education: new contexts.
Buckingham: Open University Press/Society for Research into Higher
Education; 2000.

6.  Weng W-H, Chung Y-A, Szolovits P. Unsupervised clinical language trans-
lation. Proceedings of the 25th ACM SIGKDD International Conference on
Knowledge Discovery & Data Mining; 2019.

7. Mustafa A, Rahimi AM. Automated machine learning for healthcare and
clinical notes analysis. Computers. 2021;10(2):24.

8. TeoK, Yong CW, Chuah JH, Murphy BP, Lai KW. Discovering the predictive
value of clinical notes: machine learning analysis with text representation.
J Med Imaging Health Inform. 2020;10(12):2869-75.

9. TeoK, Yong CW, Chuah JH, Murphy BP, Lai KW. Early detection of readmis-
sion risk for decision support based on clinical notes. J Med Imaging
Health Inform. 2021;11(2):529-34.

10. Mathioudakis A, Rousalova |, Gagnat AA, Saad N, Hardavella G. How to
keep good clinical records. Breathe (Sheff). 2016;12(4):369-73.

11. Schryer CF. Records as genre. Writ Commun. 1993;10(2):200-34.

12. Lave J, Wenger E. Situated learning : legitimate peripheral participation.
Cambridge: Cambridge Univ. Press; 1991.

13. Reichenberg M. The importance of structured text talks for
STUDENTS'READING comprehension: an intervention study in SPECIAL
schools. J Special Educ Rehab. 2014;15(3/4):77.

14.  Cole M. The perils of translation: a first step in reconsidering Viygotsky's
theory of development in relation to formal education. Mind Cult Act.
2009;16(4):291-5.

15. LindbergV, Jounger SL, Christidis M, Christidis N. Literacy as part of
professional knowing in a Swedish dental education. BMC Med Educ.
2021;21(1):373.

16. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet JP, et al.
Diagnostic criteria for temporomandibular disorders (DC/TMD) for clinical
and research applications: recommendations of the international RDC/
TMD consortium network* and orofacial pain Special interest Groupdag-
ger. J Oral Facial Pain Headache. 2014;28(1):6-27.

17. Street BV, Street BB, Burke P, Finnegan R. Literacy in theory and practice:
Cambridge University Press; 1984.

18. Gee JP.The new literacy studies; from "socially situated" to the work of
the social. In: Barton D, Hamilton M, Ivani¢ R, editors. Situated literacies:
Reading and writing in context. London: Routledge; 2000. p. 180-96.

19. Street BV. The new literacy studies, guest editorial. J Res Read.
1993;16(2):81-97.

20. Patton MQ. Qualitative evaluation and research methods. Newbury Park:
SAGE Publications, inc; 1990.

21. BraunV, Clarke V, Anderson S, Beres M, Boulton E, Broom G, et al. The-
matic analysis: a practical guide. London: SAGE Publications; 2021. p. 376.

22. Karlsson A-M, Makkonen-Craig H. Texts and conversations: traditions and
perspectives from Sweden and Finland. Analysing text AND talk FUMS
rapport. 2014,233:1-13.

23. Myers G. Interaction in writing: principles and problems. In: Candlin NC,
Hyland K, editors. Writing: texts, processes and practices. 1st ed. London &
New York: Routledge; 2014. p. 40-61.

24. Boyatzis RE. Transforming qualitative information: thematic analysis and
code development. Thousand Oaks: SAGE Publications, Inc,; 1998.



Christidis et al. BMC Medical Education

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

(2022) 22:676

Bjerkan J, Valderaune V, Olsen RM. Patient Safety Through Nursing Docu-
mentation: Barriers Identified by Healthcare Professionals and Students.
Front Comput Sci. 2021. https://doi.org/10.3389/fcomp.2021.624555.
Hellesg R, Ruland CM. Developing a module for nursing docu-
mentation integrated in the electronic patient record. J Clin Nurs.
2001;10(6):799-805.

Blair W, Smith B. Nursing documentation: frameworks and barriers. Con-
temp Nurse. 2012;41(2):160-8.

Akhu-Zaheya L, Al-Maaitah R, Bany HS. Quality of nursing documentation:

paper-based health records versus electronic-based health records. J Clin
Nurs. 2018;27(3-4):e578-e89.

Meek EL. Learning to see: the role of authoritative guides in knowing.
Trad Discov. 2005;32(2):38-50.

Saljo R. Epilogue: from transfer to boundary-crossing. Between school
and work: New perspectives on transfer and boundary-crossing; 2003. p.
311-21.

Rosa MEC, Pereira-Avila FMV, Goes FGB, Pereira-Caldeira NMV, Sousa LRM.
Positive and negative aspects of clinical simulation in nursing teaching.
Escola Anna Nery. 2020;24(3):e20190353.

Boostel R, Felix JVC, Bortolato-Major C, Pedrolo E, Vayego SA, Mantovani
MEF. Stress of nursing students in clinical simulation: a randomized clinical
trial. Revista Brasileira de Enfermagem. 2018;71:967-74.

Ortega MCB, Cecagno D, Llor AMS, Siqueira HCH, Montesinos MJL, Soler
LM. Academic training of nursing professionals and its relevance to the
workplace. Revista latino-americana de enfermagem. 2015;23:404-10.
Bruner JS. Beyond the information given: studies in the psychology of
knowing: WW Norton; 1973.

Lonka K. Helping doctoral students to finish their theses. In: Bjork L,
Brauer G, Rienecker L, Jérgensen PS, editors. Teaching academic writing
in European higher education. Dordrecht: Springer Netherlands; 2003. p.
113-31.

Forfattningssamling S-S. Lag (2003: 460) om etikprovning av forskning
som avser manniskor. Stockholm: Utbildningsdepartementet; 2003.
Vetenskapsradet S. Good research practice. Stockholm: Swedish Research
Council; 2017.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.3389/fcomp.2021.624555

	Early steps towards professional clinical note-taking in a Swedish study programme in dentistry
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Context of the study
	Object of analysis
	Theoretical framework and analysis

	Results
	Categorizational clinical notes
	Descriptive clinical notes

	Discussion
	Conclusions
	Acknowledgements
	References


