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Abstract

Obijective: The accurate documentation of a medical history interview is an impor-
tant goal in medical education. As students’ documentation of medical history inter-
views is mostly decentralised on the wards, a systematic assessment of
documentation quality is missing. We therefore evaluated the extent of details
missed in students’ medical history reports in a standardised setting.

Methods: In this prospective, observational study, 123 of 380 students (32.4%) par-
ticipated in an Objective Structured Clinical Examination (OSCE) regarding history
taking and documentation. Based on the interviews and nine deductively selected
main categories, a categorical system was established using a summarising qualitative
content analysis. The items in the transcripts (defined as ground truth) and in stu-
dents’ reports were labelled and assigned to the correct subcategory. The ground
truth and students’ reports were compared to quantify students’ documentation
completeness.

Results: Next to the nine deductively selected main categories, 61 subcategories
were defined. A total of 8943 items were labelled in the 123 interview transcripts
(ground truth), compared with 5870 items labelled in students’ reports (65.6% com-
pleteness of students’ reports compared with ground truth). The main category per-
sonal details overlapped with 94.2% between students’ report and ground truth
in contrast to the main category with the highest discrepancy, allergy, with 41.1%
overlap. Pertinent negative items and non-numerical quantifications were often
missed.

Conclusions: Medical students show incomplete documentation of medical history
interviews. Therefore, accurate documentation should be taught as an important goal

in medical education.
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1 | INTRODUCTION

1.1 | Background

Many health care professionals work together in hospitals, and
detailed documentation in the patient record is a key form of com-
munication. It permits higher quality patient care!? and allows other
colleagues and professions to understand the nature and develop-
ment of the patient’s illness. On the other hand, mistakes in record
keeping may lead to medical errors and even compromise patient
safety.* Therefore, it is essential for medical students to learn how
to document their medical history findings in an organised manner
as part of the patient record.

It is essential for medical
students to learn how to
document their medical
history findings in an
organised manner.

The importance of documenting a medical history is universally
recognised among medical educators and is even defined as an
Entrustable Professional Activity (EPA) in some countries, such as in
the USA.° The German National Competency-based Catalogue of
Learning Objectives (NKLM) also states that students should be able
to document their findings upon obtaining a structured medical
history.®

A medical history interview must be carried out before being
able to document the findings in a report. Many different history
taking teaching formats have been discussed in a systematic review,
and the gold standard for assessing this competency should be in
the form of an Objective Structured Clinical Examination (OSCE).”
Further studies have shown that history taking courses are also fea-
sible in an online format in the context of the COVID-19
pandemic.8-1?

Several studies have previously discussed the importance of doc-
umentation skills of the medical history interview in medical education
and have evaluated documentation skills by medical students showing
deficiencies in this competency.'> %> A documentation analysis was
also carried out with postgraduate clinicians.*® However, clinicians
may focus on a more efficient approach, in comparison with a more

1.7 More spe-

complete and systematic approach during medical school
cific investigations were also performed among medical students
focusing especially on errors found during the documentation of the
family history and psychosocial information rather than on the medi-
cal history as a whole.*®1? Furthermore, it was found that unneces-

sary or meaningless details for the documenting person should not be

neglected in the report as they may be relevant for others.2° Similarly,
the documentation of the clinical exam was analysed, also showing
errors in the report.21 To address the error rate in documentation,
studies have looked into new teaching formats such as a specifically
designed workshop.?2

Although the above-mentioned studies demonstrate a deficit in
documentation with variable characteristics, only little research has
been conducted to date to provide information on the type, quantity
and relevance of documentation errors made by students. As stu-
dents’ documentation of medical history interviews is mostly decen-
tralised on the wards, a systematic assessment of documentation
quality is often missing. To the best of our knowledge, our mixed-
methods study is the first to investigate which aspects of a medical
history interview have been systematically neglected in its docu-
mentation by medical students using a self-established categorical
system for error analysis. This is crucial in order to highlight the
areas in which there are still gaps in the medical education curricu-
lum of teaching medical history documentation as well as clarifying
its significance for medical students. Thus, students may benefit
from a more purposeful medical education program regarding docu-
mentation completeness and efficiency, potentially aiding their clini-

cal reasoning skills.

Only little research has been
conducted to date to provide
information on the type,
quantity, and relevance of
documentation errors.

1.2 | Objectives and research question
Our objectives were firstly, to measure the total percentage of cor-
rectly documented medical history interview items; secondly, to ana-
lyse the completeness of documentation of the medical history
interview regarding the main categories and newly defined subcate-
gories within the categorical system; thirdly, to analyse whether there
are aspects of a medical history interview that are systematically
neglected in medical students’ reports; and finally, to establish a cate-
gorical system that could be used in the future for obtaining and doc-
umenting a structured medical history interview.

Therefore, we identified the following research questions:
(1) What type of errors are made in the documentation of medical his-
tory interviews by medical students? (2) Do these errors follow a sys-

tematic pattern?
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2 | MATERIALS AND METHODS

21 | Study design

We chose a prospective, single-centre, observational, mixed-methods
study design. The students carried out an OSCE during winter term
2020/2021. Results were then analysed and evaluated: Firstly, we
recorded and transcribed the history taking part of the OSCE. Secondly,
a qualitative content analysis was performed by two assessors to catego-
rise the content of the interviews into inductive subcategories. Thirdly,
the items in both the transcripts (defined as ground truth) and students’
reports were labelled and matched to the correct subcategory. Finally,
the students’ reports and the ground truth were compared, and the

completeness of students’ documentation was analysed (see Figure 1).

2.2 | Cohort

At LMU Munich, all third-year medical students (n = 380) are required
to undertake the history taking and documentation OSCE at the
beginning of their clinical studies. Study participation was completely
voluntary, and all students willing to participate were eligible. There
was no additional workload for students who took part in the study. A
total of 123 third-year students chose to take part in this study. As
study participation had no impact on students’ grades, it can be
assumed that the cohort considered was diverse regarding sex, age
and academic achievement. Because of data protection regulations, it
was not possible to carry out a demographic analysis. The cohort had
previously participated in a medical history taking course in their sec-
ond year of studies. In this course, they learned the theory of medical
history taking, which was followed by obtaining medical histories from
different patients in a bedside setting on three consecutive days. After

obtaining each medical history, students reported their findings in a
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structured manner to the supervising doctor using an instruction man-
ual and an example template, which was available on the learning plat-
form Moodle. The doctors gave feedback after each report to

enhance the learning experience.

2.3 | History taking and documentation OSCE

2.3.1 | Learning objectives

In the OSCE, it was expected of students to obtain a structured medi-
cal history, as well as to document their findings in a correct, complete
and organised report upon taking the medical history.

2.3.2 | Learningresources

In preparation for the OSCE, students had the opportunity of watching
five online lectures, two example videos of taking a systematic medical
history as well as an example of its structured documentation. The
instructional videos mainly concentrated on taking a systematic medical
history interview and on different questioning techniques. The docu-
mentation of the interview was taught during the lectures and by the
provided example. The example report portrayed the complete docu-
mentation of one of the two recorded example interviews. Because of
the COVID-19 pandemic, a preparatory refresher course for the OSCE

was not possible. All learning resources were accessible on Moodle.

233 | OSCE

The OSCE was held in winter term 2020/2021 in an online format
because of the restrictions of the COVID-19 pandemic at the time.

!

Medical history interview

Students’ documentation of interview

Labelling of items and matching to correct subcategory
-> 2 raters, 12 reports: high interrater reliability
=> | rater: matching of remaining reports

v

AN
2 raters: summarizing qualitative content analysis

- defining subcategories

g Labelling of items and matching
g — to correct subcategory

Inductive subcategories

Transcript of interview

Qo

Categorized students’ checklist

e
v
v
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Categorized ground truth

Comparison of student*s report with ground truth

D

Completeness of students’ history taking reports compared to ground truth

FIGURE 1 Representation of the study design.
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We used standardised patients with fictitious patient cases dealing
with a range of common diseases of internal medicine, for example,
influenza, pneumonia or cystitis (n = 57 different patient cases). Spe-
cialists of internal medicine reviewed the cases before the OSCE. The
OSCE consisted of two stations: Firstly, they obtained a medical his-
tory, and secondly, they documented their findings in a structured
report. Students were given a random timeslot on the day of the
OSCE. They had 10 minutes to obtain a medical history from a stan-
dardised patient, who was assigned a random fictitious case, unknown
to the students. Students were allowed to take notes during the inter-
view, which afterwards could be used to document their findings in
the report. Interviews were held and recorded via the communication
platform Zoom. After the interview, all students were required to doc-
ument their findings in a structured report and upload it to Moodle as
a proof of completion. The medical history interviews were rated
using standardised evaluation forms used at LMU Munich. Depending
on the score, students could either pass or fail (pass > 60% > fail). Stu-
dents were required to submit their report in order to be able to pass
the OSCE. However, the completeness of the reports was not evalu-
ated as part of the OSCE, and there was no time limit for students to
create their report. All recordings were transcripted, and after, tran-

scripts and reports were pseudonymized.

2.4 | Data analysis

The transcripts of the medical history interviews were used to identify
relevant content in a categorical structure. We derived deductive main
categories from the textbook Anamnese und kérperliche Untersuchung,?®
as this forms the foundation for the course and is recommended for
students by LMU Munich. Items of the transcripts were categorised
and summarised by topic using summarising qualitative content analy-

sis. Two assessors then defined subcategories within the main

Subcategory

Main category
0
Patient details

History of
present illness
Past medical
history

Medical check-
ups

. < R
Medication
—_— <
Allergy

) S —
Family history
————————<
Social history

Denied
allergies

Review of
systems

categories. All 123 interview transcripts were used to carry out the
analysis. In the first step, each assessor performed an individual analysis,
and in the second step, a consensus was reached after a thorough dis-
cussion. Subcategories were binary (complete/incomplete) and were
designed to be highly specific to avoid ambiguities.

The transcripts were labelled using both the deductively defined
main categories and the inductive subcategories. The result of this
process determined the ground truth of each medical history inter-
view, namely what should ideally have been documented following the
interview.

In a further step, all students’ reports were labelled using the
above-mentioned categories. The first 10% (12 reports) of students’
reports were labelled by two independent raters (SL, KD) to assess
interrater agreement based on Cohen’s kappa for both the ground
truth and students’ reports. Given a high Cohen'’s kappa (>0.8), one

rater continued labelling the remaining reports.

2.5 | Statistics
The interrater reliability was measured using Cohen’s kappa. Mean
and percentage values of all main categories’ and subcategories’ com-

pleteness were calculated with Microsoft Excel, version 16.66.1.

3 | RESULTS

3.1 | Overallresults

In total, 380 students undertook the OSCE in winter term
2020/2021. A total of 123 students chose to take part in this study
(participation rate = 32.4%). All study participants successfully

uploaded their report of the medical history interview to Moodle.

Example

Hay fever

In spring

Sneezing

No contrast media allergy

FIGURE 2 Exemplary categorical tree
for the main category allergy.
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3.2 | Categorical tree

Nine main categories were deductively selected. After carrying out
the summarising qualitative content analysis using the transcripts of
all 123 interviews, a total of 61 subcategories were defined (see
Figure 2). See the table in the Supporting Information for the full
categorical tree including all main categories, subcategories and

examples.

3.3 | Interrater reliability

Within the 12 interviews used to calculate Cohen’s kappa,
863 items were labelled in the transcripts and 572 items were
labelled in students’ reports. Cohen’s kappa for the transcripts was
88.8% and 94.3% for students’ reports indicating a high level of
reliability.

3.4 | Quantitative outcomes

Overall, 8943 items were identified based on the analysis of the
123 medical history interview transcripts (ground truth) and then
appointed to the respective subcategories. In comparison, 5870 items
were labelled in students’ reports (65.6% compared with ground
truth). Thus, percentage completeness of documentation for the main
categories ranged from 41.1% to 94.2% (see Table 1). Students
reported 94.2% and 82.6% of all identified items in the main category
personal details and social history, respectively. In comparison, the main
categories with the lowest degree of completeness included allergy
(41.1%) and family history (54.4%).

TABLE 1 Percent completeness of documentation of students’
history taking reports as shown for each main category and the
overall score including the standard deviation (SD) in brackets.

Completeness of documentation

Main category (SD) in %
Patient details 94.2 (+15.5)
History of present illness 64.9 (x12.1)
Past medical history 61.3 (£22.5)
Medical check-ups 61.5 (+37.4)
Medication 66.4 (£22.3)
Allergy 41.1 (£31.6)
Family history 54.4 (+29.6)
Social history 82.6 (x16.2)
Review of systems 62.1 (£22.4)
Overall 65.6 (£9.6)

5

Percentage completeness of
documentation for the main
categories ranged from
41.1% to 94.2%.

3.5 | Qualitative outcomes
Somatic symptoms were mostly documented correctly, for example,
‘the patient’s main symptoms are cough and dyspnea’. On the other
hand, symptoms that were often not documented by students included
psychiatric symptoms, for example, ‘the patient feels lethargic’.

Another example of the qualitative analysis can be portrayed in
the subcategory quantity: Students were able to correctly document
the symptom quantity when it was stated using the numeric rating
scale (NRS), for example, ‘pain 5/10 on the NRS’. However, students
often did not document the symptom quantity when it was described
in words, for example, ‘the patient reports moderate pain’.

The patient’s symptoms were frequently re-documented in the
main category review of systems, for example, ‘cough’ and ‘dyspnea’.
However, many denied symptoms covered in the interview were not

documented, for example, ‘no fever’ or ‘no gastrointestinal symptoms’.

4 | DISCUSSION

In this prospective, single-centre, observational, mixed-method study,
we established a categorical system to characterise the documenta-
tion of a medical history interview. Based on these categories, we
managed to show that medical students miss out on several details in
their reports and identified systematic patterns. The highest discrep-
ancy was found in the main category allergy compared with patient
details with the highest percentage completeness of documentation.
Pertinent negative items and non-numerical adjectives for quantifica-

tion were often missed.

The highest discrepancy was
found in the main category
allergy compared to patient
details with the highest
percentage completeness of
documentation.
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The aforementioned systematic errors in students’ reports will
allow medical education documentation courses to be modified
accordingly to address these issues. Students would then be able to
complete the patient record in a more precise and complete manner,
which in turn could improve their clinical reasoning skills. Prospective,
randomised studies should focus on identifying clinically significant
aspects of the medical history to further explore which documenta-
tion errors are most clinically relevant. This would help future medical
education courses to lay their focus on these errors.

Furthermore, the categorical system could be used by a range of
health care professionals in the future, firstly, to obtain and document
a structured medical history interview; secondly, to assess medical
students in exams; thirdly, to perform intervention trials; and finally,
even for the development of electronic medical records (EMRs). The
advantages of our system are that it was inductively established based
on 57 different patient cases and therefore covers a broad disease
and symptom range, and that the results of the interrater reliability
show a strong and almost perfect level of agreement respectively.?*
Furthermore, it enables students with little clinical experience to use
it as a framework, which they can build upon with more knowledge
and experience. This categorical system could also be used in the form
of a checklist, as these have been shown to improve documentation
rates on ward rounds.?> Prospective, randomised studies should be
carried out to evaluate the validity of the categorical system.

Other studies have also shown that students omit details of medi-
cal history interviews in their report but to the best of our knowledge,
this is the first study to use a categorical system to systematically
investigate which aspects of a medical history interview were not
documented by medical students.

Ferenchick et al. identified documentation errors when students
reported on medical history information, which they had gathered from
virtual cases without time pressure. Although the categories for the
missing information were already given, it was still reported that 30.6%
of students made documentation errors and that students with more
documentation errors performed worse in the end-of-year OSCE.*®

Zorn et al. reported that around 60% of physician assistant stu-
dents correctly documented the finding of a skin lesion consistent
with melanoma, which was based on a finding from the medical his-
tory interviews. This shows a similar result to the overall documenta-
tion completeness found in our study. However, study participants
were physician assistant students, and all students worked on a single
clinical case only.?*

In Van Dijk et al.’s study, only 16% of the 244 reports of a medical
history interview on colorectal carcinoma cases included a recorded
family history. In comparison with our study, this data is based on real
patient cases. However, this study only analysed the documentation
of the family history without paying attention to the remaining parts
of the medical history interview.'® Compared with this, the complete-
ness of reporting family history in our study seems to be much higher
with 54.4%. However, we only compared the transcripts of the inter-
views with the reports and did not investigate potentially missed
information during the medical history interview, which might explain

the discrepancy.

Similarly, it was also shown that physicians omit parts of the
interview in their notes.® This shows that even experienced doctors
with good clinical reasoning skills still have difficulties with the docu-
mentation of clinically significant information. This study focused on
items relative to main categories but did not establish a categorical
system with the division of subcategories. This may not be as precise
as our presented specific categorical system, as this enables a higher
accuracy.

When evaluating the fact that students did not perform well in all
categories of our study, it is important to consider that the study pop-
ulation consisted of third-year medical students who had just com-
pleted their preclinical studies and, also due to the COVID-19
pandemic, only had little practice in taking and documenting a medical
history interview.!! It might be assumed that some students underes-
timated the clinical importance of documenting certain items, since
clinical knowledge of its relevance could be lacking.2® However, in a
study by Langewitz et al., it was reported that even physicians, on
average in their third year of training, only documented parts of the
medical history interview correctly.?” Thus, insufficient clinical training
regarding the importance of thorough documentation might be
another explanation for our results. Most studies usually focus on stu-
dents’ documentation, but it would be useful to compare students’
results with those of trained physicians to assess whether clinical
experience has an impact on documentation completeness and cor-
rectness or the relevance of the missing information.

Another important point to consider is that in clinical practice,
experienced physicians do not document every piece of information;
with increasing experience, students and physicians improve their
clinical reasoning skills and can focus on a symptom-directed inter-
view and its documentation.*® Clinical reasoning skills also improved
during the COVID-19 pandemic.27 However, in medical education,
and especially regarding third-year students with little clinical experi-
ence, it is important for them to learn and apply a complete and sys-
tematic medical history interview as well as its thorough
documentation. Some authors have described that new information
has to be learnt in layers from which new connections can arise.?®2?
Hence, at the beginning of a learning process, students have little
experience, and it is not possible to differentiate between clinically
important and irrelevant information. Later, with increasing experi-
ence and knowledge, interviews and chart documentations become
more symptom-orientated and specific. Experienced students or phy-
sicians may only revert to the original systematic structure when
problems or uncertainties arise. Therefore in this study, the complete-
ness was assessed as this is an essential part of medical education for
clinically inexperienced students. For this reason, students were not
constrained with a time limit for writing their report as this would neg-
atively influence its completeness.

Surprisingly, the main category allergy had the highest discrep-
ancy between students’ reports and ground truth, although existing
allergies were correctly documented in most cases. However, the lack
of documentation of the subcategory denied allergies explained most
of the discrepancy. This may be because most students did not see

the importance of documenting denied items. This was also reported
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in a study using standardised patient cases, which suggested that stu-
dents were significantly more likely to document pertinent positive
items in comparison with pertinent negative items.2® Pertinent nega-
tive items can have a great significance in clinical decision making, and
if neglected, can underestimate the quality of care provided and even
lead to inaccurate diagnosis.>®

Students may find it hard to improve their skills in documentation
because of the lack of feedback on their notes.®! This was also the
case in the OSCE carried out during this study. Furthermore, it is
noted that education in the form of lectures and seminars regarding
documentation is minimal and most students are taught by direct
feedback from junior doctors in hospitals, which mostly happens dur-
ing clinical placements in more advanced semesters.®? Structured
feedback during clinical courses is often missing and supervising phy-
sicians mostly experience time constraints and hence cannot analyse
potential documentation errors.>® Specifically designed workshops or
written assignments could help improve students’ documentation
skills.2? Nevertheless, when planning a course, real-life problems such
as time pressure should be taken into consideration, especially for stu-
dents in more advanced semesters. OSCEs with a documentation time
limit may help to address this issue.>*

Furthermore, most clinical documentation is still handwritten
leading to avoidable mistakes such as poorly readable documentation
or loss of records in comparison to electronic documentation.>®> A
structured record-keeping tool on the EMR may have a positive
impact on the completeness of clinical documentation®® and may help
the workflow in the long term.3” Similarly, when comparing electronic
to paper medical records, EMRs may improve the level of documenta-
tion, even though there are still deficiencies in key components.3® For
example, students often have restrictions such as limited read-only
access.®?*° Moreover, EMRs may initially lead to an increased docu-
mentation time and, consequently, a reduced time for doctor-patient
interaction.*? Our newly developed categorical system could help
improve electronic documentation tools, by introducing predefined

categories and subcategories.

4.1 | Limitations

32.4% of students took part in this study. This could introduce a
potential selection bias in the sample. However, participation rates in
other studies at LMU Munich showed similar results.’>*? Given that a
relatively high proportion of students from the year group partici-
pated, it can be assumed that the cohort represented sex, age and
academic achievement sufficiently.

Most of the labelling was carried out by one rater. Nevertheless,
we do not expect a significant added value with a second rater
because of a high Cohen’s kappa.

We cannot rule out that the results may have been affected by
the COVID-19 pandemic, given that the study was held with restric-
tions in place at the time.

The study only investigated students’ documentation skills and

did not aim to evaluate students’ history taking skills. Also, the setting
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of an OSCE may not necessarily be generalizable to clinical environ-
ments, as grading pressure may lead students to document details that
they think will be assessed, rather than what they think is clinically
important.

Finally, we could not investigate possible clinical consequences of
the non-documented items. This could be the subject of further pro-
spective studies including more advanced students.

5 | CONCLUSION

Medical students miss out on several details when documenting a
medical history interview. Prospective, randomised studies should be
carried out to evaluate the clinical relevance of non-documented per-
tinent negative items. More attention must be paid to clinical teaching
of documenting a medical history interview in a structured report as
well as giving direct feedback to students on their performances on
the wards. The presented categorical system could be used in clinical
teaching for obtaining and documenting a medical history interview as

well as for exams or OSCEs.
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