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ABSTRACT

Purpose: Ward rounds play a crucial role in the delivery of patient care in inpatient settings, but
involve a complex mix of tasks, skills and challenges for junior doctors to negotiate. This study
informs the development of high-quality training by identifying the activities that junior doctors
perform, and those associated with stress during real-life ward rounds.
Materials and methods: All activities performed by FY1 doctors (n ¼ 60) over 2 ward rounds were
coded in real-time by a trained observer using the work observation method by activity timing
(WOMBAT). Doctors’ heart rate was continuously recorded and non-metabolic peaks in heart rate
used as a physiological indicator of stress.
Results: During ward rounds, FY1 doctors commonly engaged in indirect patient care, professional
communication, documentation and observation. Very little time was spent on direct patient care
(6%) or explicit supervision/education (0.01%). Heart rate data indicated that stress was highest
during administrative tasks while interacting directly with patients while stepping out of rounds to
complete personal tasks, when answering bleeps and while multi-tasking.
Conclusions: Training that specifically covers the activities involved, skills required, and challenges
inherent in real-life ward rounds may better prepare FY doctors for this complex area of practice.

Ward rounds; junior doctors
stress; heart rate

Introduction
Ward rounds – visits paid by hospital medical teams to
each of the patients under their care to review the
patient’s condition and plan next steps – play a crucial
role in the delivery of high quality, safe inpatient care.
However, ward rounds vary considerably in terms of
organisation, efficiency, quality and patient experience
(Royal College of Physicians 2012), and are complex and
difficult to define (Walton et al. 2016). They may be particularly challenging for the most junior doctors, the
group who typically experience the highest baseline levels of work-related stress (Bruce et al. 2009; Peisah
et al. 2009).
Medical students and foundation doctors are not well
prepared for their role in participating in or leading, ward
rounds (Nikendei et al. 2008; Harvey et al. 2015; Pearce
et al. 2019). Junior doctors receive little if any, formal training in how to effectively participate in (or lead) a ward
round (Powell et al. 2015; Perversi et al. 2018; Pearce et al.
2019), and although medical students will attend many
ward rounds as part of their undergraduate studies, these
may offer little in the way of actual learning (Chaponda
et al. 2009; Perversi et al. 2018).

Practice points
 The main activities undertaken by junior doctors
within ward rounds are indirect patient care, interprofessional communication and documentation.
 Ward rounds involve many different tasks and
require the ability to multi-task and deal with
interruptions.
 Ward rounds are highly variable from one to the
next which may make them difficult to
adequately simulate in training.
 Junior doctors spend very little time during ward
rounds receiving explicit supervision.
 During ward rounds, administrative tasks, direct
patient care, answering bleeps and multi-tasking
appear to be the most stressful times.

If medical students and foundation doctors are to be
trained to participate effectively in ward rounds, it is necessary to define the core tasks and skills involved. Both
students and experts identify ‘non-technical skills’ (such as
teamwork, communication and decision making) as key
competencies required to conduct ward rounds (Harvey
et al. 2015; Wolfel et al. 2016). These are in addition to the
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more technical tasks of diagnosis, prescribing, ordering
investigations, patient education, discharge planning, etc.
which are the core business of the ward round
(Herring et al. 2011; RCP 2012). In addition, effective participation in ward rounds requires multi-tasking, the ability to
think under pressure, and the ability to deal with frequent
interruptions and distractions. During rounds doctors must
also apply their medical knowledge in front of an audience
(Nørgaard et al. 2004); answering questions, and engaging
in face-to-face interactions with patients and relatives
(Moss and McManus 1992; Carroll et al. 2008; Walton and
Steinert 2010), introducing the possibility of being negatively judged by others if performance is suboptimal. Such
factors are known to elicit stress (Dickerson and Kemeny
2004; Illing et al. 2013) which may in turn negatively
impact performance and increase the incidence of errors
(Thomas et al. 2015; Westbrook et al. 2018) during
ward rounds.
In the most comprehensive study of the ward round
period to date, Carroll et al. (2008) used observations, indepth interviewing and video filming to capture ward
round practices in the intensive care setting. Upon reviewing the video footage, medical staff was surprised by the
complex flow of information between junior and senior
medical staff, how often discussions were interrupted and
how multitasking in a fast-paced environment appeared to
be daunting for junior staff.
To date, however, no studies have systematically
recorded all of the activities that junior doctors perform
during ward rounds, or attempted to quantify the levels of
stress that different activities and experiences elicit. If simulations or other methods are to be used to train junior doctors in the skills required, and challenges inherent, inward
rounds, it is important to build up a detailed picture of
how ward rounds work in real life and to determine the
elements that less experienced doctors find the most
stressful. The present study does this by coding all activities performed by junior doctors’ during ward rounds in
real-time using the well-established WOMBAT observational
tool (Westbrook et al. 2012). This tool characterises all clinical and related activities into twelve categories (direct
care, indirect care, medication, etc.) and records who was
involved. Once identified, activities and experiences (such
as multi-tasking; working with others, etc.) are then linked
to real-time changes in stress. As it is not possible to assess
stress directly during a ward round by, for example, frequently interrupting activities to obtain self-report ratings,
heart rate was used as a proxy measure. Heart rate is commonly elevated when stressed (Zanstra et al. 2010) but is,
of course, primarily determined by metabolic demand. To
detect non-metabolic (i.e. stress-related) changes in heart
rate, physical activity was measured continuously and
allowed for statistical.
The
present
study
aims
to
answer
two
research questions;
1.

What are the main characteristics of ward rounds for
foundation (FY1) doctors (in terms of activities performed, activity duration, people involved, need for
multitasking and frequency of interruptions)?

2.
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Are differences in these observed ward round characteristics associated with potentially stress related
increases in heart rate?

Methods and materials
Design
A real-time, within-person observational study where junior
doctors had their activities coded and their heart rate continuously recorded during two separate ward rounds.

Participants and recruitment
Sixty doctors (of 72 approached) from two foundation year
1 (FY1) training cohorts (2014/15 and 2015/16) took part in
the study (mean age ¼ 25.15 years, SD ¼ 2.3, two-thirds
female). They were selected at random from a subset of 6
medical (n ¼ 30) and 5 surgical (n ¼ 30) inpatient wards in
a large hospital. FY1 doctors taking medication known to
alter heart rate were not eligible to participate. Data collection was arranged for weekdays only, as ward rounds are a
less regular feature out of standard hours. Of the doctors
who participated, three could only be observed on one of
the two planned ward rounds, resulting in data on 117 of
a possible 120 ward rounds.

Permissions and ethical approval
NHS research ethics approval was obtained for this study
(REC reference 14/NS/0074).

Measures
Ward round observation
Each participant was observed during two separate ward
rounds. All activities performed during the observed ward
rounds were recorded by a trained observer using an
Android tablet version (2.1) of the Work Observation
Method By Activity Timing (WOMBAT), a comprehensive
tool for observationally classifying clinical work (Westbrook
et al. 2012). WOMBAT allows observers to classify work
activity into one of twelve categories (see Table 1 for definitions) and to indicate the people involved (Patient, Nurse,
Doctor, Pharmacist, Relative, Allied Health Professional,
Other, No-one), the location of the activity and the equipment/materials involved. Observers continuously log data
and on entry, each primary task is time-stamped and linked
to the other information recorded, along with whether the
individual was interrupted (recorded by the observer) or
multitasking (automatically detected).
The reliability of observations was established in a separate study using a sample of 9 FY1 doctors from the same
teaching hospital and wards as reported above but who
were not involved in the main study. An experienced
observer followed an established protocol (see Westbrook
and Ampt 2009) to train a second observer to use the
WOMBAT tool, after which sessions were independently
double coded without interaction between observers.
Following Westbrook, the level of agreement on time spent
in each category was calculated. Inter-observer agreement
was excellent for the number of times a coding category
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Table 1. WOMBAT categories and definitions.
Medication tasks: any activity that relates to
medication for a particular patient
Includes: drug prescribing, ordering, transcribing,
preparation & clean up, clarification with other
health professionals, checking & co-signing,
administering, charting, discussing and
reviewing medication
Excludes: any activity that does not
include medication
Documentation: any recording of patient
information on paper or computer

Direct care: any activity directly related to
patient care
Includes: admitting a patient, examining/
reviewing a patient, performing/assisting with
medical procedures, escorting a patient,
communicating with patient/relative, taking a
history
Excludes: medication activity, documenting,
reviewing documentation/results, planning
care and communicating with staff
Professional communication: any work-related
discussion with another staff member

Includes: writing temporary record (e.g. own list),
writing in patient notes, getting health
professionals to sign-off on non-medication
orders, discharge summaries
Excludes: medication chart documentation
In transit: work-related movement between
patients and between tasks
Includes: movement when exiting a patient room
Excludes: movement between patients in a
shared room, movement within one room
Social/break: any social or personal activity
or discussion

Includes: planning care with any health
professional, handover, requesting medical or
nursing review
Excludes: medication-related discussion,
communication with patient or relative
Waiting: waiting during a work-related procedure

Includes: personal phone calls, tea/coffee/
personal breaks, bathroom breaks

Includes: reading bleep or returning a call
Excludes: actual communication with another
healthcare professional (Professional
Communication)

Bleep: whenever the bleep is read or a bleep call
is returned

was selected within a session (r ¼ 0.93) and for the proportion of time-coded as the same task (r ¼ 0.95). Crucially,
judges agreed on when the observed activities occurred.
For this analysis, a specialist computer program (OASTES,
Observer Agreement for Simulated Timed Event
Sequences) that deals with the reliability of long streams of
timed and event-coded data (Bakeman et al. 2009) was
used to calculate how long each possible state co-occurred
during a session. A tolerance-defined Kappa (TKtol) was
produced, which tallied agreement between the two
observers if selected categories matched within a 5 s window. This TKtol was 0.63, indicating satisfactory agreement
between judges.

Physiological recording
Heart rate and activity level were measured continuously
throughout ward rounds using small, chest-mounted
Actiheart monitors (CamNtech) which demonstrate good
validity and reliability (Brage et al. 2005). Non-metabolic
increases in heart rate (i.e. those unrelated to physical
activity) provide a physiological indicator of stress (Zanstra
et al. 2010; Brouwer et al. 2018) so the present study used
peak heart rate after adjustment for physical activity to
detect periods of stress.

Analyses
Ward round tasks were descriptively summarised using
SPSS (version 24). Heart rate data were modelled using
MLwiN (version 2.36), a multilevel analysis software. Unless
otherwise stated, the multilevel data were analysed using a
three-level multilevel model with observations nested
within ward rounds (one or two), nested within participants. The intercept was always treated as a random effect
at all levels. The regression slopes of dependent variables

Indirect care: any activity indirectly related to
patient care
Includes: reviewing documents, planning care,
ordering tests/diet, finding patient notes/test
results, checking results, gathering/preparing/
returning equipment, watching monitors,
washing hands, cleaning up
Excludes: medication activity, documenting
patient notes, communicating with staff,
patient or relatives
Administrative: any administrative activity not
related to direct or individual patient care –
includes activities that relate to the running of
the unit in general.
Includes: filing, paperwork, duty rosters,
meetings, staff coordination, bed allocations,
ward/stock orders
Excludes: handover, ward rounds
Supervision/education: active supervision or
teaching of another staff member or student
Includes: attending education sessions, being
supervised, supervising/teaching other
staff members
Observing/learning Observing as other health
professionals carry out tasks, discuss or
plan care
Includes: listening to other health professionals
discuss care
Excludes: actively engaging in conversation with
other health professionals, or active
participation in tasks

were treated as fixed. Ward round (first or second), observation counts (used to indicate time progression) and activity duration were controlled for in the analysis.

Results
What are the main characteristics of the ward
round (WR)?
On average, ward rounds lasted over 100 min (M ¼ 107 min,
SD ¼ 49 min) and ranged in length from 18 min to 4 h.
FY1s spent less than 3 min (M ¼ 2.6 min, SD ¼ 3.3 min)
‘waiting’ or on ‘social/break’ (i.e. ‘off task’) during rounds.
FY1s were multi-tasking (i.e. carrying out more than one
task at a time) for close to 20% of each ward round on
average (M ¼ 21.5 min, SD ¼ 15.2 min), with multitasking
periods ranging from 0-70 min during a ward round.
Similarly, the number of interruptions per ward round varied considerably (min 0, max 13), with an average of 3.1
interruptions per ward round (SD ¼ 3.2). During a ward
round, FY1s carried out on average 162 different activities,
(range ¼ 27–373). The busy and varied nature of at least
some ward rounds is illustrated in Figure 1. In this illustrative example, the FY1 carried out 373 different activities in
a single ward round, most commonly involving indirect
care and professional communication. Many of the activities involved multi-tasking and most were brief (average
duration ¼0.77 min, SD 0.85). The longest period spent on
a single task was 5.85 min of indirect care and during that
time the FY1 also engaged in 2 min of professional
communication.
The average proportion of the ward round (WR) spent
on different activities is depicted in Figure 2. On average,
around a quarter (25%) of FY1 doctors’ ward rounds were
allocated to indirect patient care. Professional communication (i.e. any work-related discussion with another staff
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Figure 1. Time spent on each activity across a ward round in one selected individual. Dots indicate multitasking (i.e. where multiple activities are being performed concurrently).

member other than medication-related discussion) made
up 20% of activity, documentation 15% and observing/
learning 15%. FY1 doctors spent 10% of the ward round in
transit, i.e. moving between patients and tasks. Around
7–8% of the FY1s’ ward round was spent on medication
tasks which mostly entailed discussing medication decisions with colleagues, reviewing drug documentation and
prescribing. A small proportion of the FY1s’ ward round
(6%) was dedicated to direct patient care, that is, any direct
interaction between the study doctor and a patient. Finally,
less than 4% of ward rounds were allocated to administration, supervision/education, social/break, answering bleep
and waiting.
When individual ward round and doctor level data were
examined, it was apparent that there was substantial
variation in activities from one ward round to the next.
Figure 3 displays two pie charts for each participating doctor, representing their activities on each of the two separate ward rounds studied. This figure illustrates the highly
variable nature of this period of an FY1’s working day.
Indeed the variation between ward rounds is greater than
the variation between FY1 doctors.

Table 2, peak heart rate was significantly higher (than waiting) during all active tasks except professional communication and highest during administration, direct care, and the
rare instances of stepping out of a round to complete a
personal task (social/break) or answering a bleep. However,
all significant task-related changes observed in heart rate
were relatively modest in size.

To what extent do multitasking and interruptions
affect heart rate?
Differences in peak heart rate were computed between (i)
periods when doctors were multitasking versus were not
multitasking, and (ii) periods where doctors were carrying
out activities as a result of being interrupted versus not.
Peak heart rate was significantly higher on average (by
0.591 beats per minute; SE ¼ 0.212, p < 0.01) when doctors
were multitasking and this relationship did not significantly
differ across different ward round tasks. In contrast, there
was no significant relationship (–1.782bpm, SE ¼ 0.956)
between heart rate and being interrupted. Again, changes
observed in heart rate were relatively modest in size.

To what extent do ward round tasks differ in their
effects on heart rate?

Do interactions with other people during the ward
round affect heart rate?

Peak heart rate during each work task was calculated and
compared to peak heart rate during ‘waiting’ (i.e. the
period in which doctors are not engaged in any task) while
controlling for the effects of physical activity. As shown in

Peak heart rate when doctors were interacting with others
was compared to heart rate when ‘no one’ else was
involved in their activity. As shown in Table 3, peak heart
rate was only higher than acting alone when dealing
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Figure 2. – Average proportion of time spent on tasks over two ward rounds.

Figure 3. – Individual and ward round variation in activities. Two pie charts are shown per participant, representing activities during each of the two ward
rounds observed (on 2 separate shifts).

directly with patients. It was usually lower when working
with other health professionals, particularly so for other
doctors in training, nurses and allied health professionals.

Discussion
The quality of ward rounds depends on a wide range of
skills and the ability to deal effectively with challenges. If
students are to be adequately prepared for effective

participation in ward rounds, it is important to build up a
clear picture of how ward rounds function in real life.
To our knowledge, this is the first study to systematically quantify all of the activities that junior doctors perform
during ward rounds in real-time. On average, FY1 doctors
spent most of each ward round on indirect patient care
tasks (e.g. reviewing patient documents, ordering tests),
professional communication (discussing the care of each
patient with other healthcare professionals), documenting
the round, and observing (typically watching more senior

MEDICAL TEACHER

Table 2. Effect of work tasks on peak heart rate during the ward round,
allowing for activity.
Heart rate
Fixed effects
Intercept
Time into ward round
Ward round
Task duration
Direct care
Indirect care
Medication
Documentation
Professional communication
Administration
In transit
Supervision/education
Social/break
Bleep
Observing/learning
p < 0.05; p < 0.01, p < 0.001.

Beta
6.782
–0.032
–1.494
0.039
2.032
1.449
1.874
1.912
0.661
3.016
1.047
1.499
2.497
2.364
1.239

SE
0.834
0.001
0.726
0.001
0.597
0.485
0.551
0.495
0.486
0.721
0.494
1.067
0.834
0.941
0.499

Sig













Table 3. Effects of person interactions on peak heart rate, allowing
for activity.
Heart rate
Fixed effects
Intercept
Time into ward round
Ward round
Task duration
Patient
Medical student
Doctors in training
Registrar
Consultant
Nurse
Pharmacy
Relative
Allied health
Other

Beta
8.222
–0.032
1.479
0.039
0.630
0.258
–0.304
–0.307
–0.283
–0.877
0.243
0.359
–1.396
1.717

SE
0.691
0.991
0.726
0.001
0.209
0.294
0.143
0.169
0.176
0.207
0.799
1.187
0.515
1.116

Sig








Reference group for interaction categorisation ¼ ‘No one’, p < 0.05;
p < 0.01, p<.001.

colleagues carry out tasks). Medication prescribing or
reviewing took up a relatively small amount of time (8%)
but FY1s were multi-tasking during half of such tasks which
may have implications for safety as multi-tasking has been
linked to prescribing errors (Westbrook et al. 2018). FY1s
spent very little time (6%) on direct patient care during
ward rounds and perhaps surprisingly, less than 0.01% of
the ward round involved FY1s receiving active teaching
(‘supervision/education’). On average, FY1s were multitasking around 20% of the time during ward rounds and
were interrupted an average of three times per round, indicating that training in dealing with these specific challenges may be beneficial. When individual doctor-level
data were examined, rounds were very variable, in line
with previous studies (Stanley 1998; Chaponda et al. 2009;
RCP 2012; Walton et al. 2016). This may make it more difficult to adequately prepare junior doctors, as the tasks and
challenges they experience vary markedly from ward round
to ward round.
Given the data reported on ward round variability and
content, what should we concentrate on teaching?
Knowledge of the purpose of a ward round and the ways
in which it can be undertaken is important. This could be
demonstrated by presenting the data we have obtained on
what to expect, perhaps alongside video footage of a ward
round. Developing proficiency in the non-technical skills
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highlighted is key, with actual hands-on patient interaction
a much smaller part of the junior doctor role but nevertheless important. It is well recognised that learning these
skills in medical school is essential (Kerins et al. 2020).
Activities where students actively identify and critique the
nontechnical skills used in real-life ward rounds are
needed. Simulation is commonly used in medical education, and studies of ward round simulation have shown
benefits in both subjective feelings of confidence (Harvey
et al. 2015; Powell et al. 2015), and objective markers of
performance (Pucher et al. 2014; Ford et al. 2017).
Simulation can be also used to teach senior medical students to manage interruptions and distractions more
effectively (Thomas et al. 2015) but it is recognised that
current simulations may not adequately replicate the complexity of the actual workplace (Baker et al. 2017). Our data
add to the literature and can be used to aid simulation
design. A taxonomy of non-technical surgical ward round
skills (WANTSS) has recently been produced describing specific desirable behaviours (Klaas et al. 2020) and is likely to
be applicable in other disciplines. Other helpful approaches
such as structured proformas and checklists are increasingly
seen in quality improvement projects (Banfield et al. 2018;
Mattinson and Cheeseman 2018) and maybe useful learning tools. Finally, formalised apprenticeship models (e.g.
‘student assistantships’, where final year students undertake
the role of a foundation doctor as part of a ward attachment) provide an essential opportunity for students to gain
practical experience of ward rounds as an active participant
(Krautter et al. 2014; O’Connor 2019).
When the activities associated with stress were explored
in the present study, peak heart rate was highest when
FY1s were interacting directly with patients, undertaking
administrative tasks related to the running of the ward
round, or answering a bleep. Direct interactions with
patients would reasonably be expected to produce stress,
as social interactions carry with them the possibility of
being negatively evaluated (‘social-evaluative threat’;
Dickerson and Kemeny 2004). Direct patient care was also
a relatively rare task for FY1 doctors (accounting for only
6% of ward round activity), so doctors will have had fewer
opportunities to practice and build confidence. Interviews
with FY1s (Bullock et al. 2013), suggest that many UK trainees want more experience of (and feedback on) direct
patient care.
Administrative activities were also associated with elevations in heart rate, potentially reflecting the fact that such
tasks were often completed under time pressure and with
competing demands. These elevations in heart rate, of 2 or
3 beats per minute (compared to simply waiting) are substantial enough to suggest that some challenging or stressful psychological processes are involved in direct patient
care and administration. It is also worth noting that more
routine, frequent activities (such as indirect patient care or
dealing with medication) are also associated with a heart
rate increase.
Bleeps (while infrequent), were associated with elevations in peak heart rate, likely reflecting the urgent nature
of being paged. Peak heart rate was also higher during the
WOMBAT category ‘social/break’, but it is important to note
that this is just a category label and that in the ward round
context, these were not breaks per se. Rather, these were
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instances where FY1s either had to step out of rounds (e.g.
for bathroom breaks) before returning to core tasks or
where non-work discussions occurred, often while in transit
between patients or wards. Both bleeps and social/break
activities were rare during ward rounds (together comprising less than 0.01% of time spent on rounds) and so the
heart rate elevations associated with these tasks may be
less reliable.
Peak heart rate was significantly higher when FY1 doctors were multitasking, regardless of the type of task, perhaps suggesting that multitasking was stressful in its own
right. However, the elevation in peak heart rate was not
substantial and should be interpreted with caution.
Multitasking is very common in medicine, being simultaneously detrimental to patient care, but a highly useful skill
(Skaugset et al. 2016). Interestingly, there was no significant
elevation in heart rate as a result of being interrupted,
which is often listed alongside multitasking as a risk to
patient safety. Interruptions were, however, infrequent, suggesting that ward rounds are relatively protected time
compared to the rest of the working day.
Finally, heart rate was lower when working with other
health professionals than when acting alone, most notably
with other doctors in training, nurses and allied health professionals, indicating that support from other health professionals is beneficial. However, there was no strong
evidence that it was particularly stressful to work with particular professionals or grades of staff.
As with all real-world studies, this study is not without
limitations. The research presented relied on a single sample of doctors in their first postgraduate training year at a
large UK teaching hospital, which may have implications
for the generalisability of the findings. However, participants were selected at random and few of the doctors
approached declined to participate so the effects of sampling bias were minimized as far as possible. In addition,
heart rate is not a perfect correlate of psychological stress
and will be affected by other factors, most notably physical
activity. While metabolic changes in heart rate were controlled for by continuously recording and accounting for
the effects of physical activity during analysis, some variation in heart rate will inevitably reflect non-stress processes. In future studies, it would be preferable to
supplement such physiological measures with self-reports
of perceived stress.

tasks). By knowing more about FY doctors’ experiences during ward rounds, it may be possible to better prepare trainees for common tasks and potential stressors and to make
beneficial changes to both training and ward
round practices.
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