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ABSTRACT
Background Multiple modalities are available to introduce 
patient safety training to healthcare professionals. In 
internal medicine, clinical rounds have always played an 
important role in education; however, the patient safety 
content taught at the point of care is not well studied. We 
studied, both quantitatively and qualitatively, the number 
and nature of patient safety messages delivered by 
attending physicians to determine what is taught at the 
point of care and how well this is recognised and recalled 
by attending physicians, residents and medical students.
Methods This prospective mixed methods study was 
conducted on the medicine teaching service. Clinical 
rounds were audio- recorded. Immediately after rounds, 
attending physicians, residents and students completed 
a short survey card identifying the number and type of 
educational messages they immediately recalled teaching 
or hearing. Independent t- test was used to compare 
differences in the number of messages delivered by 
attendings and recalled by trainees. One- way analysis of 
variance was used to compare differences in messages 
delivered by attending physicians compared with trainees. 
Recordings were transcribed and analysed qualitatively for 
patient safety content.
Results Trainees recalled more educational messages 
than attendings recalled teaching in all educational 
domains. Safety messages comprised 17.5% of 
educational messages. The average number of patient 
safety messages recalled per session was 1.08 per 
attending physicians, 1.84 per resident and 2.50 per 
student. Residents recalled 56.4% of safety messages 
delivered; students recalled 76.7% of safety messages.
Conclusion Patient safety is a focus of teaching during 
clinical rounds and provides meaningful opportunities to 
train students and residents to practice safe patient care.

INTRODUCTION
Preventable medical errors are estimated to 
cause 98 000–440 000 deaths and are the third 
leading cause of mortality in the USA after 
heart diseases and cancer.1 According to the 
WHO, even in developed countries, 1 in 10 
hospitalised patients is harmed while receiving 
care.2 Integration of patient safety training 
across the continuum of medical education 
is essential to prevent medical errors.3 Both 
the WHO and the American Association of 
Medical Colleges have endorsed increased 

patient safety education during medical 
school.3–6 Patient safety content is increas-
ingly being tested on certifying examinations 
including United States Medical Licensing 
Examinations and the National Board of 
Osteopathic Medical Examination.7

A cross- sectional study found that medical 
students have low knowledge of patient safety 
and quality improvement.8 A survey of US and 
Canadian medical schools revealed that only 
46% had explicit patient safety curricula.9 
With development of the Core Entrustable 
Professional Activities for Entering Residency, 
incorporating patient safety education into 
medical school curricula will be necessary 
to align with these graduation requirements 
that include a focus on the culture of safety 
and improvement.10 11

Efforts are also in place to engage graduate 
physician trainees in patient safety activities 
to enhance the quality of care delivered in US 
teaching hospitals.12 13 The Clinical Learning 
and Environment Review programme, formu-
lated by the Accreditation Council for Grad-
uate Medical Education, focuses on graduate 
training programmes’ learning environment 
and efforts to improve patient safety and 
healthcare quality through engagement of 
residents and fellows.14 15 Specific compe-
tencies for quality improvement and patient 
safety have been proposed for learners across 
the continuum.16 17

Multiple modalities, including lecture- 
based curricula, online educational modules, 
for example, from the Institute for Health 
Improvement18 and internally developed 
programmes,19–21 are available for patient 
safety training. In internal medicine, clinical 
rounds have always played a pivotal role in 
training. Bedside rounds have been studied 
as a way to teach history taking, physical exam 
skills, ethics, professionalism and communi-
cation skills20 22 23 but have not been exten-
sively studied as a vehicle to teach patient 
safety. There is a paucity of literature on 
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patient safety education and training delivered during 
clinical rounds, and little attention has been given to the 
actual patient safety content delivered.

We studied the teaching conversations that take place 
during clinical rounds and analysed qualitatively to deter-
mine what is taught at the point of care with a focus on 
patient safety. We then evaluated immediate recall of 
safety messages by attending physicians, residents, and 
medical students and immediate recall relative to number 
of safety messages identified in the qualitative review.

METHODS
We conducted a mixed methods prospective cohort study 
during September 2012 on the Wayne State University 
academic internal medicine service at Detroit Receiving 
Hospital. Five teams participated in the study. Each team 
was composed of an attending physician, one senior resi-
dent, two interns, and one or two medical students.

Clinical rounds were audio- recorded daily for 1 week 
(Monday through Friday). A total of 24 rounding 
sessions were recorded. Consent was obtained prior to 
recording. Participants were told the research aim was 
to ‘study teaching rounds’. The particular focus and area 
of interest in patient safety were not disclosed to avoid 
biassed attention to patient safety. Immediately after 
rounds, survey cards were distributed to each member of 
the team. Each card listed six domains of clinical teaching: 
cost effectiveness, evidence- based medicine (EBM), feed-
back, patient safety, professionalism and physical exam-
ination skills. Participants identified the number of 
educational messages delivered on rounds by educational 
domain. Survey cards were completed independently by 
each participant and were collected by a member of the 
research team. Recordings were downloaded daily and 
transcribed. The study received an expedited approval 
from the university institutional review board.

Qualitative analysis
The methodology for qualitative analysis of transcripts 
was derived from Strauss and Corbin’s Basics of Qualitative 
Research (1990).24 All transcripts obtained were reviewed 
for teaching content. Educational messages were iden-
tified and categorised into one of six domains: cost 
effectiveness, EBM, feedback, professionalism, teaching 
physical examination and patient safety. To capture the 
nature of messages, investigators coded the content of 
the message in as many categories as appropriate. When 
an evidence- based guideline was referenced to teach a 
patient safety point, we categorised the message as both 
patient safety and EBM component.

Patient safety messages were further analysed. Before 
beginning the study, investigators reviewed the Agency 
of Healthcare Research and Quality’s Safety Primers25 
and used these topics to inform analysis of patient safety 
messages. A master list of all patient safety messages was 
created from the transcripts. Inductive codes were formu-
lated to identify safety messages. Similar messages were 

pooled. The messages identified were grouped according 
to their respective codes. A total of 61 codes emerged 
during this process. These codes were grouped by their 
nature into eight themes related to patient safety: medi-
cation safety, discharge safety, preventing diagnostic 
errors, procedural safety, communication, inpatient 
safety, healthcare- associated infections and patient safety 
culture. Transcripts were studied one more time to check 
the appropriateness of the codes applied to the data. 
Discussion and consensus addressed disagreements in 
coding.

To determine the validity of our coding, attending 
physicians were contacted to review transcripts of their 
own rounding sessions and to identify patient safety 
messages. Three of five were available to provide reviews, 
and three transcripts each (nine total) were reviewed. 
The patient safety messages identified by attending physi-
cians were compared with those identified by the research 
team. We also invited one full team (attending and resi-
dents) to review transcripts from their three rounding 
sessions. Safety messages observed from transcripts by the 
attending physician and residents were compared. The 
medical students were no longer at the institution and 
did not provide reviews.

Quantitative analysis
Using the survey cards, we compared the number of 
educational messages by domain recalled by attending 
physicians, residents and students. We also compared 
immediate recall of patient safety messages by attending 
physicians, residents and medical students, and imme-
diate recall relative to the number of safety messages 
observed in the qualitative review of transcripts.

Using the number of messages identified by attending 
physicians on their transcripts, referred to as ‘observed’ 
safety messages, as the actual number of messages deliv-
ered/taught, we calculated a recall percentage (the 
number of messages recalled divided by number of 
messages observed) for residents and for students.

Independent t- tests were used to compare the differ-
ences in the number of educational messages recalled by 
the attending physicians, residents and medical students. 
One- way analysis of variance was used to compare differ-
ences in messages delivered by attending physicians and 
those recalled by residents and between attending physi-
cians and those recalled by students.

RESULTS
Attending physicians recalled the delivery of 148 educa-
tional messages (EBM, 39; cost effectiveness, 22; feed-
back, 22; patient safety, 26; professionalism, 17; physical 
exam, 22) across six educational domains with an average 
of 6.08 (SD=3.21) messages per rounding session. Resi-
dents and medical students (referred to as trainees) 
recalled receiving an average of 10.56 (SD=4.14) and 14.1 
(SD=9.1) educational messages per rounding session, 
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respectively. These differences were not statistically signif-
icant.

Trainees recalled receiving more educational messages 
than attending physicians recalled teaching across all 
educational domains (cost effectiveness (t=−2.389, 
p=0.024), EBM (t=−1.550, p=0.132), feedback (t=−2.147, 
p=0.040), patient safety (t=−1.617, p=0.117), profession-
alism (t=−1.136, p=0.265) and physical exam (t=−0.726, 
p=0.474)). Students recalled more messages than resi-
dents in all educational domains. Differences between 
residents and students were only statistically significant 
for feedback messages (p=0.008); however, the number 
of messages in other domains was small. The average 
number of educational messages per session recalled by 
participants across all the domains is listed in table 1.

Five attending physicians recalled teaching 26 patient 
safety messages during the week with an average of 5.2 
messages per attending physician. Patient safety messages 
were second in number only to EBM in the total number 
of messages delivered by attending physicians.

The average number of patient safety messages recalled 
per rounding session was 1.04 for attending physicians, 
1.84 for residents and 2.50 for medical students. There 
was no statistically significant difference between the 
numbers of patient safety messages recalled between 
students and residents or by year of postgraduate training.

A total 364 safety messages were observed on qualitative 
analysis of transcripts with an average of 15.2 messages per 
rounding session. This was more than the total number 
of safety messages attending physicians recalled teaching 
(26) during the week and more than the average number 
(1.04) per rounding session.

Sixty- one codes emerged during analysis and were 
grouped into eight patient safety themes: discharge safety, 
medication safety, patient safety culture, procedural safety, 
healthcare- associated infections, preventing diagnostic 
errors and communication. Codes that represented more 
than 10% of the messages were considered ‘major codes’ 
and are displayed in table 2. Twenty- one major codes 
accounted for more than 60% of the safety messages 
identified. The major codes applied to the patient safety 
educational messages addressed key concepts articulated 
in the WHO patient safety curriculum for healthcare 

professionals. Medication safety (32%) constituted the 
largest number of patient safety messages followed by 
discharge safety (20%). More than half of the discharge 
safety messages focused on continuity of care. Educating 
the patient in the process to prevent the adverse events, 
an important component of patient care, constituted 
44% of communication theme messages.

Attending physicians identified an average of 29.3 
patient safety messages, whereas investigators observed 
an average of 41.3 patient safety messages per physi-
cian. The average number of patient safety education 
messages per session was greater for the research team 
(4.58) when compared with attending physicians’ self- 
review (3.26). Attending physicians were then asked to 
review the messages identified by research team as patient 
safety. There was no significant difference in the number 
of messages identified (36.2 vs 41.3, p=NS). Some educa-
tional messages identified and labelled as patient safety 
by the research team were not accepted as patient safety 
messages by attending physicians. Some messages iden-
tified by attending physicians were not identified by the 
research group. Overall, 87% agreement in messages was 
identified and in the relative frequency of patient safety 
themes.

Results from one rounding team reviewed are presented 
in table 3. The attending physician observed a total of 25 
safety messages; residents observed 16.5 safety messages 
from the same transcripts. Residents identified 66% of 
the safety messages observed on transcripts by attending 
physicians. Patient safety themes are listed table 3. The 
most common safety messages from these transcripts 
were medication and discharge safety.

On review of their transcripts, attending physicians 
observed nearly threefold more patient safety messages 
per session (3.26 vs 1.08) than they immediately recalled 
on survey cards. The percentage of safety messages imme-
diately recalled by residents was 56.4% (1.84 vs 3.26); the 
percentage recalled for students was 76.6% (2.50 vs 3.26).

A review of the transcripts revealed that patient safety 
messages taught by attending physicians were contextual 
and noticeable in three forms, enquiry type (eg, ‘Is the 
patient on subcutaneous heparin?’) and statement type 
(eg, ‘Discontinue that medication’), or as a factual form 

Table 1 Average number of educational messages recalled per rounding session by participants across six domains of 
clinical teaching

Domain Attending physicians (SD) Residents (SD) Medical students (SD)

EBM 1.61 (0.92) 2.54 (1.49) 3.28 (1.96)

Patient safety 1.04 (0.41) 1.84 (0.86) 2.50 (1.94)

Physical exam 0.91 (0.66) 1.16 (0.83) 1.31 (1.03)

Feedback 0.89 (0.83) 1.76 (0.57) 3.17 (1.90)

Cost effectiveness 0.89 (0.56) 1.92 (1.05) 2.28 (1.07)

Professionalism 0.70 (0.68) 1.35 (0.62) 1.54 (2.14)

Total 6.04 (3.21) 10.56 (4.14) 14.10 (9.1)

EBM, evidence- based medicine.
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that contributed to safety either directly or indirectly 
(eg, ‘Just make sure she is on good medication regimen 
before we send her out’).

The number of safety messages that contained the words 
‘safety’, ‘harm’ and ‘careful’ was less than 10% of the 
total. There were only two instances where the attending 
physician used the specific phrase ‘patient safety’.

DISCUSSION
Our study showed that patient safety education is an inte-
gral part of clinical rounds. Safety education comprised 
17.5% of educational messages that were delivered. Other 
domains of clinical education, including physical exami-
nation, cost effectiveness, professionalism and feedback, 

were also addressed during the rounds but less often than 
patient safety. Only EBM was addressed more often.

Several studies have tried to get at what is taught during 
clinical rounds related to patient safety. Lamba et al 
described real- time identification of patient safety educa-
tion during rounds.26 Using direct observation, we saw a 
mean of eight patient safety issues per rounding team. This 
is more than twice what we observed. However, physicians 
were informed that the aim of the study was to assess how 
often patient safety issues occur during rounds. This may 
have biassed the participants, increasing the emphasis on 
patient safety training and the number of patient safety 
issues delivered. In contrast, in ‘Attending rounds in the 
current era, what is and what is not happening’, Stickrath 

Table 2 Qualitative analysis of transcripts from 24 rounding sessions for patient safety themes and codes applied for 
identification of PS educational messages

Themes
Representative examples

Total PS messages
N (%)

Major codes*
N (%)

  Medication safety
  ‘What is the spironolactone dose for heart failure 

because it’s different than cirrhosis? …that is a 
mistake people make’.

  ‘You throw in hypnotics, opioids and Benzos on 
these (elderly) people. You are asking for a recipe 
for a disaster’.

116 (31.8%) Rationale for drug usage 21 (18%)
Preventing complications 19 (16%)
Discontinuation of drugs 19 (16%)
Pain management 13 (11%)

  Discharge safety
  ‘If he’s got some support, we can discharge 

him. He looks like he’s not going to be okay by 
himself…. Find some support. He needs follow’.

  ‘If you plan to discharge tomorrow, get the 
patient up, move around, remove Foleys, iv lines 
need to be removed, stop iv fluids’.

72 (19.7%) Continuity of care 37 (51%)
Discharge readiness 12 (17%)
Safe placement 8 (11%)

  Preventing diagnostic errors
  ‘When we don’t have diagnosis, we end up over 

treating or not treating’.
  ‘You find yourselves swimming in a sea of 

nothingness until you have your diagnosis’.

51 (14.0%) Clinical reasoning/dx 19 (37%)
Rationale for tests 11 (21%)

  Procedural safety
  ‘The (rectal) cuff …applies pressure to the 

mucosa and sometimes you end up being with 
pressure necrosis. We want to keep the tube in 
as short (a time) as possible’.

37 (10.1%) Aspiration precautions 9 (24%)
Preoperative, perioperative and postoperative 6 
(16%)

  Communication
  ‘I tell my patients you should keep all your 

medication list in your pocket or wallet’.

29 (7.9%) Educating the patient 13 (44%)
Medication reconciliation 6 (20%)

Inpatient safety
‘Did we address all patient safety things … Is (he) 
on DVT precautions?’

25 (6.8%)   Restraint safety 7 (28%)
  Preventing complications 7 (28%)
  Comfort measures 5 (20%)

  Healthcare- associated infections
  ‘Once you leave the room, you have to wash your 

hands with soap and water. The alcohol doesn’t 
stop (C. difficile). We don’t want to spread (an) 
epidemic’.

18 (4.9%) Contact precautions 6 (33%)
Intravenous catheters 6 (33%)
Hand hygiene 4 (22%)

Patient safety culture
‘She is transferred to you guys with severe Cor 
Pulmonale. Appropriately she is DNR … She 
needs morphine for her dyspnoea. LOW DOSE of 
morphine’.

16 (4.3%) Code status 5 (31%)
End of life issues 4 (25%)

*Codes with >10% of the frequency of messages. They accounted for >60% of total messages.
dx, diagnosis; PS, patient safety.
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et al described the content of rounds using three domains: 
patient care, communication and education.27 He found 
that patient safety issues were ‘infrequently discussed and 
identified as a part of patient care’. In our study, we found 
safety was a highly represented educational domain. We 
did not analyse safety separate from patient care as they 
often occurred simultaneously as demonstrated by a 
detailed analysis of transcripts. We believe safety educa-
tion is intimately connected with patient care. Clinical 
rounds provide a natural opportunity for safety education 
while addressing patient care issues.

We found that the patient safety education that happens 
during clinical rounds is integrated into routine teaching 
but is predominantly covert in nature. The covert nature 
of patient safety education happening at the point of care 
was evident after analysis of transcripts as the majority 
of patient safety messages were not identified as ‘safety 
messages’. Instances where messages were overtly identi-
fied using specific terms like ‘harm’, ‘prevent’ and ‘safety’ 
were very uncommon.

Various types of clinical rounding practices have been 
studied and found to be effective in addressing core 
competencies.28 Bedside rounds have been studied as a 
method for teaching communication, physical examina-
tion, clinical reasoning and professionalism.20 22 29–32 Our 
study suggests teaching patient safety can also be accom-
plished during bedside rounds.

Our study is unique as it provides information on the 
content of patient safety education generally taught at 
the point of care. The educational content delivered 
addresses all aspects of safe patient care extending from 
admission to postdischarge care. Analysis of rounds based 
on patient safety themes demonstrated that nearly all 
domains of patient safety training as described by the 
WHO in their patient safety curriculum guide topics were 
addressed during rounds.28

This study has several limitations. We did not prime 
participants to look for patient safety content, and there-
fore, trainees may have missed identifying patient safety 
messages. We also did not have participants tally messages 
as they were delivered, introducing the possibility of recall 
bias; participants may have recalled only overt messages 
only and have not identified covert patient safety messages 
delivered during the rounds. Our results represent a 
single institution and may not be generalisable to other 
training programmes. However, the teaching faculty in 
our study had a wide range of teaching experience and 
included faculty trained in both university and commu-
nity settings. Attending physicians who rounded were 
generally aware of the importance of patient safety; none 
of them had specific expertise in patient safety education 
and likely represent many teaching attending physicians 
in the USA.

Next steps
We used the results of this study to educate our faculty 
on the opportunities clinical rounds present for inte-
grating patient safety education into clinical care and of 
the importance of labelling patient safety teaching. We 
also found that understanding what is taught on rounds 
related to patient safety provides opportunities for quality 
improvement projects related to improve safety practices.

Our study was conducted in 2012. Many years have 
elapsed, but clinical rounds continue to be an important 
activity for trainees. We plan to restudy clinical rounds to 
see how the patient safety teaching at the point of care 
has changed over time so that we can capitalise on clinical 
activities that occur every day in postgraduate training.

In conclusion, this study demonstrates that patient 
safety has been a focus of teaching during attending clin-
ical rounds, and patient safety teaching is recognised by 
residents and students. Clinical rounds provide mean-
ingful opportunities to develop a culture of safety and 
train students and residents to practice safe patient care.
Twitter Diane Levine @Diane Levine@DianeLevine1
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Table 3 Number of PS messages by theme observed by he 
attending physician and residents from the same rounding 
team

Patient safety theme

Attending 
physician
Mean

Residents
Mean

Medication safety 10 (40%) 4.5 27%

Discharge safety 10 (40%) 4.5 27%

Diagnostic errors 0 0.5 3%

Procedural safety 0 0.5 3%

Communication 0 1.5 9%

Inpatient safety 3 (12%) 3 18%

Healthcare associated 
infections

2 (8%) 2 12%

Patient safety culture 0 0

Total per participant 25 16.5

Average number per session 2.77 1.83
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