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MEDICAL EDUCATION IN AN ASIAN CONTEXT

Perceptions of a night float system for intern doctors in 
an internal medicine program: an Asian perspective
Benjamin Yong-Qiang Tan1, Nicholas Jinghao Ngiam1, Zi Yun Chang1, Sandra Ming Yien Tan1, Xiayan Shen1,
Shao Feng Mok1, Srinivas Subramanian1, Shirley Beng Suat Ooi2 and Adrian Chin-Leong Kee1

Departments of 1Medicine and 2Emergency Medicine, National University Health System, Singapore

Long duty hours have been associated with significant medical errors, adverse events, and physician “burn-out”. An innovative night
float (NF) system has been implemented in our internal medicine program to reduce the negative effects of long duty hours associated
with conventional full-call systems. However, concerns remain if this would result in inadequate training for interns. We developed 
a structured questionnaire to assess junior doctors’ perceptions of the NF system compared to full calls, in areas of patient safety, 
medical training, and well-being. Ninety-seven (71%) of the 137 doctors polled responded. Ninety-one (94%) felt the NF system  
was superior to the full call system. A strong majority felt NF was beneficial for patient safety compared to full call (94% vs. 2%, 
p<0.001). The NF system was also perceived to reduce medical errors (94% vs. 2%, p<0.001) and reduce physician “burn-out” 
(95% vs. 5%, p<0.001). Beyond being a practical solution to duty-hour limitations, there was a significant perceived benefit of the 
NF system compared to the full call in terms of overall satisfaction, patient safety, reducing medical errors and physician “burn-out”.
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Introduction

There is increasing evidence that sleep deprivation 

and long duty hours have been associated with 

significant medical errors [1], adverse events [2], and 

physician burnout [3]. The Accreditation Council for 

Graduate Medical Education (ACGME) has provided 

guidelines and regulations for mandated working hours 

for residents [4]. The structure and design of the 

after-hours “on-call” system among junior doctors have 

hence become an important concern for many residency 

programmes across the world.

  Night float (NF) systems had been introduced in many 

residency programmes and institutions worldwide to 

address the ACGME regulatory requirements [5]. The 

system introduces a dedicated team of junior doctors 

who takes over the care of patients from the day team 

for consecutive nights in a week. The day team would 

resume care of patients the following day and hence 

eliminates the need for a prolonged post-call working 

day. Such a NF system has been applied to a range of 

specialties with success, including internal medicine and 

obstetrics and gynaecology [6-8].

  While the NF system is a practical solution, it has also 

faced challenges and resistance due to concerns of 
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inadequate teaching and training opportunities [9,10] as 

well as worries over compromised patient safety, lack of 

care continuity, and increased medical errors [11-13] 

related to frequent need for handovers between the day 

and night team. Overall, in some institutions, these 

changes led to residents and junior doctors seeing their 

NF rotation as more of a “service” rather than part of 

their learning and training [14]. This paradoxically 

results in adverse effects on physician satisfaction.

  Traditionally, National University Health System, 

Singapore operated on a “full-call” system, which 

involved our junior doctors working for more than 24 

hours at a time without rest. In conjunct with the 

ACGME International (ACGME-I) accreditation, our 

institution was the first in the country to introduce the 

NF system for all post-graduate year one interns or 

residents in place of a full-call system in the department 

of medicine [8]. As these freshly-graduated doctors 

would be the most susceptible to the effects of physician 

fatigue, and for whom strong medical training would be 

critical and foundational to learning, we sought to 

evaluate the perceived effects of having a NF system in 

this population. We investigated the perceptions of the 

NF system implemented in a tertiary institution in 

Singapore, amongst junior doctors who had rotated 

through our department of medicine as part of their 

intern rotation.

Methods

  Based on our literature review using PubMed, we 

found that the major domains concerning NF and interns 

fell into the domains of (1) patient safety; (2) medical 

training and education; and (3) physician well-being. We 

then worked together with core faculty in our institution 

to develop a questionnaire to assess these domains. The 

questionnaire included both positive and negative items, 

and also employing a 5-point Likert scale ranging from 

“strongly-agree” to “strongly-disagree”. For questions 

involving the 5-point Likert scale, a score of 4 or greater 

was considered a positive response. With the finalized 

questionnaire, all junior doctors who were currently 

posted to the department of medicine and had personally 

undergone the NF system during their intern rotations 

were anonymously surveyed.

  We employed chi-square tests for proportions (or 

Fisher’s exact test where appropriate) to compare our 

populations’ perceptions towards NF compared to full- 

call in the specific domains studied. All data analysis was 

carried out using with IBM SPSS for Windows ver. 20.0 

(IBM Corp., Armonk, USA). A p-value of less than 0.05 

was considered to be statistically significant in this study. 

The study was deemed to be a Quality Improvement type 

study and was approved and given an exempt from review 

by our Institutional Review Board. Informed consent was 

obtained from all individual participants included in the 

study.

Results

  The questionnaire was distributed to 137 residents and 

the response rate was 71% (97 of 137). Our respondents 

ranged from 23 to 30 years of age (median age, 26 years), 

and were all junior doctors between their first to fifth 

post-graduate year of training. All 97 respondents had 

experienced NF in the department of medicine of our 

institution in their intern rotation.

  Regardless of age, gender, or year-of-training, a 

majority of junior doctors 91 (94%) felt that the NF 

system was superior to full call, and 83 (86%) felt that 

the presence of the NF system would influence their 

choice of training institution for residency. The junior 
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Table 1. Junior Doctors’ Perceptions on Night-Float Compared to Full-Call Systems (n=97)

Domain Night float Full call p-valuea)

Beneficial for patient safety 91 (94) 1 (2) <0.001
Reduces medical errors 91 (94) 1 (2) <0.001
Reduces physician burnout 92 (95) 5 (5) <0.001
Builds teamwork 91 (94) 6 (6) <0.001
Produces less competent trainees 5 (5) 1 (2) 0.211

Data are presented as number (%).
a)By chi-square test.

Table 2. Subgroup Analysis of Perceptions of Junior Doctors Who Had Undergone Both Night-Float and Full-Call during Their Post-graduate 
Year One Rotation (n=44)

Domain Night float Full call p-valuea)

Beneficial for patient safety 43 (98) 0 -

Reduces medical errors 43 (98) 0 -

Reduces physician burnout 43 (98) 1 (2) <0.001
Builds teamwork 42 (95) 2 (5) <0.001
Produces less competent trainees 2 (5) 0 -

Data are presented as number (%).
a)By chi-square test.

doctors perceived the NF system to be superior to full 

call in terms of patient safety and physician well-being, 

and did not compromise medical training (Table 1). A 

vast majority of junior doctors felt that the NF system 

was beneficial for patient safety compared to full call 

(94% versus 2%, p<0.001) and also reduced medical 

errors (94% versus 2%, p<0.001). Similarly the NF 

system was perceived to reduce physician “burn-out” 

compared to full call (95% versus 5%, p<0.001). Only 

five junior doctors (5%) felt the NF system was less 

adequate in producing competent trainees.

  Forty-four respondents (45%) had experienced both 

the NF system in our institution and full-call system in 

other hospitals and departments in their intern rotations. 

Subgroup analysis of these 44 junior doctors showed that 

all but one (n=43, 98%) favoured the NF system in terms 

of patient safety, reducing medical errors and reducing 

physician burn-out (Table 2). Within this group, 39 

(88%) felt they were more likely to make mistakes after 

a full call, and only 7 (16%) felt confident to function 

safely after a full call.

Discussion

  Our study focused on interns who were fresh out of 

medical school, believing that they were the most 

vulnerable group of junior doctors to changes in medical 

training and programme structure. Although the NF 

system is ubiquitous in the Western setting, it is less 

prominent both locally and in the region, perhaps 

influenced by traditional cultural norms of long working 

hours [15]. The implementation and structure of the NF 

system took into account the feedback and concerns of 

the junior doctors, an approach that had been described 

to be effective [16]. The effect of a NF system to fulfil 

the ACGME-I duty-hour restrictions was therefore 

important to assess in this relatively inexperienced 

group, in the domains of patient care, medical training 

and physician well-being.

  Almost unanimously, the doctors in our institution 

believed that the NF system was beneficial for patient 

care and safety over the full-call system. This sentiment 
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was similar to previous studies in the Western setting 

[17]. The primary reason for this was the fact that more 

“well-rested” physicians were more conscientious and 

thus made “better clinical judgments” and expressed 

greater empathy and care towards patients. Junior 

doctors expressed that during a busy full call, it was not 

uncommon to have a “survival-mode” mentality, where 

the primary objective was to seek rest. The physician 

may then become too preoccupied with his own fatigue 

and needs, at the expense of dismissing patients’ 

symptoms and compromising patient care. While our 

study convincingly demonstrated that our junior doctors 

found the NF system provided them with better rest and 

psychological well-being, other previous studies in the 

Western context have had more attenuated findings 

[6,18]. While there are subtle differences in the NF 

systems, the greater perceived benefit of our NF system 

may be the result of the junior doctors’ input with 

regards to the design of the float system.

  There are several important concerns with regards to 

the NF system. Firstly, it was thought that continuity of 

patient care would be interrupted with the NF system as 

there was a constant changeover of junior doctors 

responsible for individual patients. However, our study 

found that continuity of care was not perceived to pose 

a significant issue amongst the junior doctors we 

surveyed, which was contrary to studies carried out in 

other institutions [19,20]. Perhaps a robust handover 

system employed by our institution which relied both on 

verbal (over-the-phone) and written (electronically- 

documented) instructions had resulted in better con-

tinuity of care despite the need for transitioning care to 

another team at night. Although not examined in our 

study, it was further demonstrated that most nurses 

surveyed also felt that the NF system was safer, with 

residents making fewer mistakes and being easier to 

work with [21,22].

  A second major criticism of the NF system was the 

potential compromise in the quality of medical training 

and education. This was due to the reduced hours and 

exposure that a junior doctor would have to experience. 

Furthermore, most didactic teaching sessions would be 

conducted during office-hours, and while on NF duty, 

the junior doctor would not be able to attend teaching 

sessions for that week. These important considerations 

were taken into account during the design of the NF 

system to minimize interruption to the teaching syllabus 

for the junior doctors involved. Teaching materials were 

freely made available to junior doctors for learning at 

their own time.

  Instead of being compromised, most of our junior 

doctors felt that the NF system was an improvement to 

their medical training and education. The shortened 

work shifts in a NF system introduces the opportunity 

for more “reflection-on-action” (reading, debriefing, 

self-assessment, and so forth) in between shifts, thus 

potentially enriching the educational experience [23]. 

The perception towards NF with regards to education in 

our institution largely remained positive, which was in 

stark contrast to prior studies where some residents 

perceived the NF to be a “service rotation” with minimal 

learning value [24,25]. Instead, many of our junior 

doctors felt that NF rotation exposed them to a vast 

range of cases and clinical scenarios which they might 

not have the chance to encounter in their regular 

rotations. Similarly, a well-rested physician with optimal 

mental and physical well-being formed the optimal 

substrate for “critical thinking” and “practice-based 

learning” even while on- call. Many also commented that 

they benefited from the supervision and guidance of 

more senior members of the NF team. Such mentorship 

was perceived to be more difficult in a full-call setting, 

where both the senior and junior doctors were struggling 

to cope with their respective workloads, with inadequate 
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rest.

  There was better perceived physician well-being and 

satisfaction with the NF system. There were lower levels 

of fatigue and burn-out, better perceived delivery of 

patient care, and no compromise in training oppor-

tunities. Beyond those discussed earlier, another com-

mon reason cited was the sense of teamwork fostered 

during NF. The presence of a fixed “night-float team” 

which cared for patients on consecutive nights for a 

week led to a strong sense of camaraderie which carried 

on to subsequent postings as well.

1. Limitations

  We acknowledge that our study remained moderately- 

sized and had a modest response rate. Inherent bias may 

be present where junior doctors who were less in favour 

of the NF system may have been less willing to respond 

to the questionnaire. Nevertheless, the findings of our 

respondents convincingly demonstrate the perceived 

superiority of the NF system compared to the full call. 

Our questionnaire was designed as part of quality 

improvement and assurance; and future expansion of the 

study with an added qualitative assessment will add to 

reliability of the data.

2. Conclusions

  The NF system for interns was well-received in our 

institution, and led to increased overall perceived 

satisfaction. Junior doctors in their first year of training 

believed it was able to reduce medical errors and 

improve physician well-being, and did not compromise 

on the quality of their medical training.
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