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Abstract

Aim: We aimed to combine self-report measures with physiological measures (using a wrist actigraph) to compare and quantify
the difference in activity levels, sleep, fatigue and professional quality of life between residents and faculty.

Methods: All year 1 post-graduate (PGY1) residents and faculty were invited to participate. Participants were required to wear a
wrist actigraph for four months, and complete two validated surveys (i.e. Epworth Sleepiness Scale(ESS) and the Professional
Quality of Life(ProQoL)) once each at the start and again at the end of the study.

Results: Forty-nine PGY1 residents and eleven faculty participated. Residents logged less sleep in a working day than faculty,
with median (range) of 356 (114-630) minutes versus 393 (162-704) minutes (p=0.001). Residents had decreased sleep latency,
with a shorter median time to fall asleep (6 versus 7 minutes) (p=0.001). Residents walked more, with median (range) daily steps
of 10207.5 (280-26638) versus 8155 (481-31236) (p=0.001). At study start and end, residents (61.5%, 69.2%) and faculty (30%,
44.4%) both reported ESS>10, suggestive of excessive daytime sleepiness (p>0.05). Residents reported higher burnout scores
compared to faculty; 34.9% versus 0% (p=0.024) and 23.1% versus 0% (p=0.304), and lower compassion satisfaction scores;
25.6 vs 0% (p=0.095), 37% versus 0% (p=0.039), for both time points.

Conclusion: Although faculty sleep more than PGY1 residents, they are similarly at risk of fatigue. However, faculty experience
lower burnout and higher compassion satisfaction scores. Whilst lack of sleep and fatigue can contribute to burnout, faculty likely
possess protective mechanisms, which residents have yet to acquire.
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Practice Highlights
= PGY1 residents are at risk of greater fatigue, burnout and experience less compassion satisfaction compared to
faculty members.
= Fatigue is inevitable in the medical profession. Measures need to be taken and life skills taught to help junior
doctors cope with the rigours of work and training, that faculty may have acquired over time.
= Future studies can be done to explore if teaching these strategies early would be beneficial to junior doctors.

I. INTRODUCTION
The training years of a doctor are a stressful period
during which one has to work long hours, hold huge
responsibilities in the workplace yet has relatively little
control over. This is likely experienced for the first
time during the first post-graduate year (PGY1) as a
doctor. It is a perceived notion that senior doctors are
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less fatigued than junior residents in the hospital as
they have shorter work hours, do not do first-line ward
work and do not usually do stay-in calls. Ward work
includes interviewing and examining newly admitted
patients, creating admission histories, writing
admission orders, performing phlebotomy services,
following-up on laboratory results, reporting interim
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updates to their supervising resident and doing
discharge summaries. These duties are physically
laborious resulting in longer work hours and
potentially less sleep time. We hypothesized that the
nature of such duties for PGY1 doctors are linked to
increased reports of fatigue and burnout.

We know that fatigue and burnout have detrimental
effects on residents, and there might be long-lasting
implications on their physical and mental well-beinga
(Lourencdo, Moscardini, & Soler, 2010; Fletcher,
Reed, & Arora, 2009). An observational analysis by
Lee et al suggested that increased night duty loading of
physicians caused elevated blood pressure and
sympathetic tones in a dose-dependent manner (Lee et
al., 2016). Studies have reported increased somatic
complaints, depression and increased physical dangers
in residents who are more fatigued (Veasey, Rosen,
Barzansky, Rosen, & Owens, 2002).

An article published in the Annals Academy of
Medicine Singapore reported that junior doctors have
lower health-related quality of life scores compared to
senior doctors (Tong, Tin, Tan, & Lim, 2012). This
paper aims to study difference in activity levels, sleep,
fatigue and professional quality of life between
residents and faculty. Apart from this article, there are
no known local data comparing degree of fatigue and
burnout between faculty and residents.

Our study aims to combine self-report measures with
physiological measures (using a wrist actigraph) to
compare and quantify the difference in activity levels,
sleep, fatigue and professional quality of life between
residents and faculty.

II. METHODOLOGY

A. Participants

All PGY1 residents in the institution were invited to
participate. They could be rotating in any of these
departments: Medicine, Paediatrics, Orthopaedics,
Obstetrics and Gynaecology and Surgery. All the
faculty members were recruited from either the
Medicine or Paediatric department, who were at least
junior consultant and above in rank. Participants were
asked if they had known medical conditions. Exclusion
criteria were doctors with psychiatric, sleep disorders
or cardiac problems. Target recruitment was 60 PGY1
residents, and 20 faculty members. At our institution,
work hours for all junior doctors, are governed by
ACGME-I (Accreditation Council of Graduate
Medical Education- International) duty hour
requirements. Depending on which department
residents are posted to, they work an on-call rota
(approximately 4-6 on-calls per month), or work 5
nights a week on the night float system (approximately
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once every 2 months). Despite being in different
departments and having different on-call schedules, the
job scopes for every PGY1 resident are similar as they
involve ward work. Faculty members participate in
clinical work, education, as well as administrative
work in the department. They predominantly do stay-
home on-calls.

B. Instruments Used

The study comprised of two components; (1) Wearing
a wrist actigraph for a continuous period of four
months. (2) Completing two questionnaire surveys; the
Epworth Sleepiness Scale (ESS) and the Professional
Quality of Life (ProQoL), once each at the start and
again at the end of the study. These two surveys were
repeated at the start and end of the study. The wrist
actigraph (Martin & Hakim, 2011) (FitBit) is a
validated alternative to polysomnography for detecting
sleep and estimating sleep duration and activity level.
Actigraphy (Takacs et al., 2014) uses a single channel
that collects data on movement, which is used to infer
time spent asleep and awake. It was chosen as a study
tool to collect sleep and activity data in our residents as
it is less cumbersome than polysomnography, less
expensive and can be worn for extended periods of
time.

The ProQoL instrument (Progol, 2016), initially
created for therapists, nurses, and humanitarian
workers, is a widely used tool to assess positive and
negative aspects of caring. It comprises of the positive
(Compassion  Satisfaction) and the negative
(Compassion Fatigue or Secondary Trauma Stress)
aspects of helping others who have experienced
suffering. Compassion Satisfaction is defined as the
pleasure derived from being able to do one’s work
well. Higher scores on this subscale represent greater
satisfaction with one’s ability to be an effective
caregiver. The Compassion Fatigue or Secondary
Trauma Stress subscale measures work related
secondary exposure to extremely stressful events and
higher scores represent greater Compassion Fatigue.
The three aspects of the ProQol were scored based on
cutoff scores as per the validated scoring, and analysed
as categorical data. Compassion Satisfaction scores of
> (more or equal to) 57 were defined as low (lower
positive aspects of working as a helper), Burnout
scores of > 57 were defined high (inefficiency and
feeling overwhelmed), and Traumatic scores of > 57
were considered high.

The Epworth Sleep Study Scale (ESS, Epworth
sleepiness scale, 2016) is a self-administered
questionnaire with eight questions. It provides a
measure of a person’s general level of daytime
sleepiness, or their average sleep propensity in daily



life. This simple questionnaire has been validated and
has shown reliability as a measure of daytime
sleepiness. In the ESS questionnaire, scores of >10
suggest increased daytime sleepiness. Day time
sleepiness is defined as a subjective report of difficulty
in maintaining the alert awake state, usually
accompanied by a rapid entrance into sleep when the
person is sedentary (Thorpy, 2012). While sleepiness
and fatigue are not synonymous, excessive daytime
sleepiness contributes significantly to the feeling of
fatigue (Lavidor, Weller, & Babkoff, 2003). We
defined severe sleepiness as sleep episodes that are
present daily and at times of physical activities that
require mild to moderate attention, and this degree of
sleepiness is usually associated with mean sleep
latency of less than 5 minutes (Mansukhani, Kolla, &
Ramar, 2014).

C. Procedure

The National University of Singapore (NUS)
Institutional Review Board approved this study.
Information about the study was presented to PGY1
residents across all departments during their weekly
continuing medical education sessions over four weeks
prior to the launch of the study. Posters were placed in
the resident’s lounge and lift lobbies around the
hospital to recruit residents. Participants provided
voluntary written informed consent. Participants were
allowed to keep the wrist actigraph on completion of
the study.

Study participants were instructed to wear the wrist

actigraph on their non-dominant hand for 24 hours per
day throughout the study period. The wrist actigraph
data were downloaded weekly or every fortnightly into
an actigraphy-based scoring software program
(Detalytics integrated biometric analytics) which
enables calculations of sleep duration, sleep latency
(time taken to fall asleep) and sleep efficiency (at least
85% of non-restless sleep). Sleep efficiency is the ratio
of total time spent asleep (total sleep time) in an
evening to the total amount of time spent in bed
(Thorpy, 2012).

D. Data analysis

Data was analysed using SPSS software. The Mann
Whitney test was used for continuous data (e.g number
of steps, minutes of vigorous/moderate activity) where
there was a non-normal distribution. (Figure 1). This
non-parametric test was also chosen because of the
disparity between the sample sizes of PGY1 and
Faculty group suggesting that the variances between
groups to be heterogeneous (hence violating the
homogeneity of variance assumption that ANOVA
requires).

The chi-square test was used for categorical data (e.g
ESS scores, and ProQoL scores were categorically split
based on the defined cut-offs). We chose these methods
of comparison to compare the activity and sleep
between the two groups, and then determining whether
these differences in activity and sleep had any trends
with the ESS and ProQoL.
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Figure 1. Histograms showing data distribution for continuous data collect between the two groups.
PGY 1= Post-Graduate Year 1
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I1l. RESULTS
Forty-nine residents and eleven faculty members were
recruited. The study was of a 4 month-period, from 1st
January 2015 through 30th April 2015. A higher
percentage of faculty members (91%) had complete
actigraph data throughout the 4-month study duration
compared to residents (Table 1a). Of the 49 residents,
22.4% had complete data, and an additional 46.9% had

partial data. About 30.6% of residents had less than 1
month worth of data logs from the actigraph device.
The response rate for the surveys at both time points of
the study are shown in Table 1b. Baseline
characteristics of the residents who had complete or
partial/incomplete data are shown in Table 2.

Group Total @ m(c:)ﬁiﬂglc?ft Zata) (at Ieastpla rmti;:th data) No data/less than 1 month
PGY 1(%of total) 49 11 (22.4%) 23 (46.9%) 15 (30.6%)
Faculty (%of total) 11 10 (90.9%) - 1(9.1%)
Total number (%0) 60 21(35.0%) 24(40.0%) 15(25.0%)

Table 1a. Response rate for Activity and Sleep Data Capture

ESS1 ProQoL1 ESS2 ProQoL2
PGY1(n=49) 43 (87.8%) 43(87.8%) 28(57.1%) 27(55.1%)
Faculty(n=11) 10(90.9%) 10(90.9%) 10(90.9%) 9(81.8%)
Total (n=60) 53(88.3%) 53(88.3%) 38(63.3%) 36(60.0%)

ESS: Epworth Sleepiness Scale (ESS1 at start of study, ESS2 at end time point of study)
ProQoL.: Professional Quality of Life Survey (ProQoL1 at start of study, ProQoL2 at end time point of study)

Table 1b. Response rate for Survey Data Capture

Complete Data

Incomplete Data

=11 =38 p values
Mean age (range) 25.2 (25-27) 25.2 (25-28) 0.907
Mean Weight in kg (range) 58.8 (43-77) 57.9 (41-80) 0.811
Mean Height in cm (range) 167.3 (153-185) 166.3 (151-183) 0.753
Gender
Male (%) 5 (45.5) 16 (42.1) 0.99
Female (%) 6 (54.5) 22 (57.9%)
Medical problems
Yes (%) 2(18.2) 3(7.9) 0.311
No (%) 9(81.8) 35(92.1)
Ethnicity
Chinese 11 (100) 37 (97.4) 0.99
Malay 0 1(2.6)
Other 0 0
Medical Background
Local graduate 11 (100) 33 (86.8) 0.574
Overseas medical school 0 5(18.2)

T-test was used for age, weight, height. Chi-square test was use for gender, presence of medical problems, ethnicity, medical background

Table 2. Baseline characteristics of the residents, between the group who had complete and incomplete data

PGY1 residents have higher levels of activity
compared to faculty, with a median (range) of steps of
10207.5 (280-26638) versus 8155 (481-31236)
(p=0.001). They also logged significantly longer
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duration of both moderate and vigorous activity (26
versus 19 minutes, 95 versus 70 minutes, respectively)
compared to faculty (Table 3).



In terms of the sleep comparison, PGY1 residents slept
less compared to faculty, with a median (range) of 356
(114-630) minutes versus 393 (162-704) minutes
(p=0.001). The time taken to fall asleep (sleep latency)
was also significantly shorter (6 versus 7 minutes for

the residents and faculty respectively). In addition, a
higher percentage of residents (36.4% versus 18%) had
fallen asleep in less than 5 minutes, correlating with
severe sleepiness. Both groups showed similar sleep
efficiency (Table 3).

PGY1 (N = 49) Faculty (N = 11)
904 activity logs 989 activity logs p-value
321 sleep logs 604 sleep logs

Activity levels

Median (range) steps

10 207.5 8155

(280-23 638) (481-31 236) 0.001
Median (range) duration of vigorous activity (minutes) 26 19
(0-136) (0-209) 0.001
Median (range) duration of moderate activity (minutes) 95 70 0.001
(0-197) (0-261)
Sleep
Median (range) amount of sleep (minutes) 356 393
(114-630) (162-704) 0.001
Median (range) time taken to fall asleep (minutes) 6 7 0.001
(0-54) (0-52)
(%) of participants who took <5 minutes to fall asleep 36.4 18 0.001
Sleep efficiency > 85% (% of participants) 98.4 98.7 0.775

Table 3. Quantitative comparison of activity and sleep measured by wrist actigraph (FitBit)

With regard to the written survey data (Table 4), PGY1
residents had a trend to report higher fatigue scores on
the ESS compared to faculty at both time points of the
study, although this was not statistically significant. For
the ProQoL survey, a significant higher percentage of

residents reported higher burnout scores, lower
compassion satisfaction scores, and higher traumatic
scores. This again was consistent across both time points
of the study (Table 4).

% of PGY % of Faculty p value

Surveys at 1st time point

ESS1 scores >10 61.5 30 0.09
ProQoL1:Higher burnout score 34.9 0 0.024
ProQoL 1:Lower compassion satisfaction 25.6 0 0.095
ProQoL1:Higher traumatic score 20.9 9.1 0.667
Surveys at 2nd time point

ESS2 scores >10 69.2 44.4 0.685
ProQoL2:Higher burnout score 23.1 0 0.304
ProQoL2:Lower compassion satisfaction 37 0 0.039
ProQoL2:Higher traumatic score 185 22.2 0.99

ESS: Epworth Sleepiness Scale (ESS1 at start of study, ESS2 at end time point of study)

ProQoL.: Professional Quality of Life Survey (ProQoL1 at start of study, ProQoL2 at end time point

Table 4. ESS & ProQoL scores of residents and faculty at beginning and at the end of the study

IV. DISCUSSION
Our study is not without its limitations. There was a
relatively high dropout rate within residents, with only
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a third of the residents wearing the wrist actigraph for
the entire duration of the study, and just over half of the
cohort completing the end of study surveys. While the



population within the resident group was almost
homogenous with no difference between the group that
had complete and incomplete data, we cannot be
entirely certain that the residents whose data was
available for analysis are entirely reflective of the
whole cohort. They are likely to represent the more
motivated residents who comply with the study
protocol. We also recognize that use of surveys may be
open to recall bias, and possibly the residents who are
more fatigued are the ones completing the survey. As
the drop-out rate was fairly high, repeated measures of
matched data were not used to analyse the survey data
at the two different time points.

Despite these limitations, our study demonstrated
several interesting findings, some of which were not
entirely expected. We showed that in general, faculty
members sleep more and are less physically active
compared to residents. However, they are also at risk
of excessive daytime sleepiness with a third to half of
them reporting ESS scores > 10. Although faculty
members report fatigue, they appear to experience less
burnout compared to residents. They also have higher
compassion satisfaction scores and lower traumatic
scores. These suggest that residents derive less
satisfaction in their jobs compared to faculty and these
findings are consistent with a local study done by Tong
etal (Tong, Tin, Tan, & Lim, 2012).

Whilst lack of sleep and fatigue can contribute to
burnout, faculty members are likely to have more
control over their time and work schedules. In addition,
with time and experience, they have also acquired the
ability to cope better with the rigors of work (Girard,
Choi, Dickey, Wessel, & Austin, 2006). Further studies
can be done to identify what these protective factors
are that faculty have acquired over the years. These can
then be shared with and taught to residents.
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