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Sustainable, healthy, and high-Quality 
Overnight Radiology Coverage

Due to the central role of imaging in clinical diag-
nosis, there has been a growing emphasis on 
contemporaneous diagnostic radiology interpre-
tations, particularly in the Emergency Depart-

ment, where such reports may result in decreased length of 
stay [1, 2]. This trend has resulted in a gradual restructur-
ing of radiology schedules to allow for evening and night 
coverage, an evolution which has corporate, societal, group, 
and individual radiology effects [3]. As more radiologists 
become involved in afterhours work, the  community of 
imagers  must become more knowledgeable about the effects 
of afterhours work and ways to optimize such coverage.  

There are three important variables to consider when 
building or evaluating an afterhours coverage model. First, 
coverage must be sustainable at the individual and organi-
zational level. Second, radiologists and radiology manag-
ers must understand the adverse physiologic and psycho-
social impacts of certain coverage models on radiologists. 
Thirdly, radiologists  must be cognizant of maintaining 
diagnostic quality during periods of afterhours work, 
which have their own unique challenges.  Awareness of 
these issues would ideally lead to sustainable, high quality 
afterhours coverage structured in a way that mitigates the 
health and social impacts to afterhours imagers. 

CREATING SUSTAINABILITY IN STAFFING AND SCHEDULING
In order to provide afterhours coverage, a group or division 

must first find individuals who are willing and able to work 
evenings or overnight shifts. Certain individuals have a predis-
position to afterhours work – primarily based on an intrinsic 
flexibility in their sleep-wake cycle and a predisposition to pre-
ferring evenings over mornings [4, 5]. This intrinsic preference 
combined with unique home-life situations causes individual 
radiologists to self-select for afterhours work, which can lead 
to longevity and increased workplace satisfaction. Individuals 
with more than 5 years of prior experience in overnight or  
afterhours work have made this self-selection, and retaining 
such employees may result in less staffing turnover [6]. 

After the correct individuals are chosen, a sustainable 
afterhours schedule must be assembled; the specifics of this 
construct will be based on an individual group’s coverage 
needs. However, experience in radiology staffing and litera-
ture from other fields allows us to make general comments 
on what constitutes a sustainable schedule. Shift schedules 
can be fixed (i.e. only evening or overnight shifts) or rotat-
ing (i.e. a mix of day, evening, and overnight shifts). Fixed 
schedules have less variables to consider, but sustainable 
fixed-shift schedules generally lead to a lower total num-
ber of clinical shifts worked in a given year. In rotating 
schedules, attention must be paid to the direction and 
speed of rotation. Rotating shift schedules should move 
in the clockwise direction: morning shifts, then evening 
shifts, and finally overnight shifts. Based on evidence from 
nursing literature, at the end of a block of overnight shifts, 
a minimum of 2 days off is needed for recovery [7]. In 
radiology practices, to avoid cumulative fatigue and turn-
over, 1-2 days of recovery time should be allocated for each 
overnight shift following a block of consecutive overnight 
shifts. Common sustainable fixed shift staffing models cur-
rently include 7 days of evening work followed by 7 days off 
(26 annual weeks off), 5 days of overnight work followed by 

9 days off (33.4 annual weeks off), or 7 days of overnight 
work followed by 14 days off (35 annual weeks off). Regard-
ing overnight shifts, shift start times should be around 9 to 
10 PM (and certainly before midnight), and ideal shift end 
times would allow the radiologist to go home and get in bed 
prior to sunrise [8].  Overnight shift lengths of 10 hours or 
less are suggested based on some evidence that errors may 
increase in shifts that exceed this length [9]. 

Finally, individual radiologists and radiology managers 
must understand that dedicated afterhours imagers will be 
less productive on an annual volume-basis then daytime imag-
ers for two fundamental reasons. First, overnight shifts may 
or may not be very busy but are nonetheless arduous and 
secondly, the built in compensation time which offsets the 
burden of afterhours work will result in a lesser number of 
productive clinical shifts per year. This is expected. Any pre-
existing performance based incentives within a group, divi-
sion, or department must be adjusted to fit this reality. The 
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“... Major discrepancies in radiology 
resident preliminary interpretations 
have been shown to increase in the 
final two hours of a 12 hour shift...”
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short term financial bonus or long term 
career trajectory of an afterhours imager 
cannot be tied to daytime centric metrics 
– which will inevitably result in dissatisfac-
tion, frustration, and staffing turnover. 

HEALTH AND SoCIAL EFFECTS oF 
AFTERHoURS woRK

Disturbances of the normal human 
sleep-wake cycle, and the associated dis-
ruption of the circadian rhythm result 
in physiologic effects of afterhours work 
[10]. The majority of the human body’s 
systems are influenced by this fundamen-
tal shift, resulting in deleterious short and 
long term health effects. Short term effects 
include fatigue, irritability, mood changes, 
and gastrointestinal effects [3, 5, 11]. 
Indeed, many overnight workers suffer 
from gastrointestinal symptoms ranging 
from variation in bowel habits to gastric 
and duodenal ulcers [12]. Metabolic syn-
drome, obesity, diabetes, adverse effects on 
cardiovascular health, and even increased 
rates of cancer are longer term impacts 
of overnight work [3, 5, 11]. The causes 
of these effects are likely related to both 
physiologic and hormonal changes result-
ing from sleep-wake disturbance, as well 
as from unhealthy lifestyle factors associ-
ated with such schedules including seden-
tary lifestyle and poor diet [13, 14]. Only 
when employees and employers are cogni-
zant of the significance of these effects can 
they work effectively to deter them. 

Harmful effects of circadian disruption, 
sleep deprivation, and high-level activation 
should be balanced by restoration of the 
circadian rhythm, periods of relaxation-
recovery, and excess sleep [15]. Strategies 
which work to improve day time sleep 
and improve overall health status can (to 
some degree) counteract the health effects 
of overnight work. With regard to daytime 
sleep – radiologists should work with their 
families to ensure minimum disruption to 
daytime sleep. The bedroom should be cold 
and dark. Light exposure post-overnight 
shift should be minimized prior to sleep-
ing. Compensation time is built in to these 
afterhours schedules to allow radiologists 
to slowly normalize their schedules follow-
ing a period of overnight work, and also to 
catch up on cumulative sleep deprivation. 
These periods following night work should 
be void of meetings or other workplace 
obligations. Decreasing carbohydrates and 
calories during periods of overnight work, 
and making a conscious effort to maintain 
normal periods of physical activity (despite 

schedule limitations) is recommended to 
maintain overall health.

MAINTAINING QUALITY AND opTIMIzING 
pATIENT CARE

The major quality hurdle in late-eve-
ning and overnight diagnostic radiology 
is related to fatigue-related error risk. 
Ultimately, management of the schedule, 
shift-length, workplace environment, and 
individual imager must all be optimized 
to minimize the impact of fatigue. There 
is a paucity of attending-level diagnostic 
radiology evidence, and so recommenda-
tions are by necessity applied from radi-
ology residents and work done in other 
healthcare professions [3]. Major dis-
crepancies in radiology resident prelimi-
nary interpretations have been shown to 
increase in the final two hours of a 12 
hour shift [9]. Additionally, higher vol-
ume may have an impact on accuracy, 
particularly of less experienced readers 
[16]. Nursing studies have documented 
that nurses working rotating day, evening, 
and night shifts had double the incidence 
of fatigue-related error or accident com-
pared with nurses who worked static day 
or evening shifts [17]. 

The radiologist must be aware of 
these effects; consider taking longer to 
review examinations in the final hours of 
an overnight shift. During an individual 
shift, fatigue can be mitigated by light 
exposure, human contact, and ambula-
tion [3]. These actions are particularly 
important as a radiologist reaches the 
nadir of the circadian cycle – typically 
between 4 and 6 AM during a period 
of overnight work. Taking a short break, 
walking the hallways in the light, and 
conversing with other hospital staff can 
provide all of these fatigue-decreasing 
stimulations. 

CoNCLUSIoN
Afterhours coverage by diagnos-

tic radiologists is a growing mandate, 
and yet such coverage subjects indi-
vidual imagers to cumulative adverse 
physiologic and psychosocial effects. 
Appropriate schedule, shift, and staffing 
action can minimize this adversity, ulti-
mately leading to increased satisfaction, 
decreased staffing turnover, and opti-
mal patient care. It is incumbent upon 
radiologists and radiology managers to 
understand these effects and learn about 
strategies to mitigate the effects of over-
night work. 
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