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AbstrAct
Background Resident work hour restrictions have led 
to the creation of the ‘night float’ to care for the patients 
of multiple primary teams after hours. These residents 
are often inundated with acute issues in the numerous 
patients they cover and are less able to address non-
urgent issues that arise at night. Further, non-urgent 
pages may contribute to physician alarm fatigue and 
negatively impact patient outcomes.
Objective To delineate the burden of non-urgent 
paging at night and propose solutions.
Methods We performed a resident review and 
categorisation of 1820 pages to night floats between 
September 2014 and December 2014. Both attending 
and nursing review of 10% of pages was done and 
compared.
Results Of reviewed pages, 62.1% were urgent and 
27.7% were non-urgent. Attending review of random 
page samples correlated well with resident review. 
Common reasons for non-urgent pages were non-urgent 
patient status updates, low-priority order requests and 
non-critical lab values.
Conclusions A significant number of non-urgent pages 
are sent at night. These pages likely distract from acute 
issues that arise at night and place an unnecessary 
burden on night floats. Both behavioural and systemic 
adjustments are needed to address this issue. Possible 
interventions include integrating low-priority messaging 
into the electronic health record system and use of 
charge nurses to help determine urgency of issues and 
batch non-urgent pages.

IntroductIon
Resident work hour restrictions, imple-
mented in 2003 in the USA, have radi-
cally changed how patient care is deliv-
ered. Traditionally, a single team of 
physicians was responsible for patient 
care. Currently, limits on the number of 
consecutive hours residents can work have 
made this impossible. To address the need 
for coverage of patients after hours, the 
‘night float’ was created.1 During daytime 
hours, teams operate in the same way 
they did traditionally and clarification 
of any issue is easily done. After hours, 
night floats are responsible for covering 

the patients of several primary teams and 
are frequently inundated with acute prob-
lems, making them less able to respond to 
non-urgent pages and issues. This model 
is widely prevalent in the USA.2 Simi-
larly in Europe, where hour restrictions 
are even more rigorous, the use of night 
floats for ~12-hour shifts is common.3 

Several studies have reviewed non-ur-
gent paging and proposed categorisation 
schemes. Variations of urgent, non-ur-
gent and unknown are the most prolific. 
The conclusion that non-urgent paging 
remains an issue, particularly at night, 
is ubiquitous.1 4–7 At our institution, 
an internal survey of internal medicine 
and general surgery residents estimated 
around half of pages sent after hours 
were non-urgent. About two-thirds of 
same residents felt that their workflow 
was interrupted ‘often’ or ‘all of the time’ 
responding to these issues. In compar-
ison, night shift nurses felt that only about 
one-fourth of pages sent after hours were 
non-urgent (Sun et al, 2014, unpublished 
data).

Previously used to describe nursing 
desensitisation to bedside alerts,8 non-ur-
gent paging may contribute to physician 
alarm fatigue. This has not been studied 
to our knowledge, but the concept of 
repeated false alarms (or non-urgent 
pages), leading to desensitisation and 
missed alarms is possible. Given that 
improvement of alarm fatigue is a Joint 
Commission National Patient Safety Goal 
and has been implicated in patient deaths, 
study into the scope of non-urgent paging 
at night is warranted.

In this study, we aim to delineate the 
burden of non-urgent paging at night and 
propose methods to improve communi-
cation. To accomplish this, we performed 
a detailed and interdepartmental analysis 
of pages sent at night, with a comparison 
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of attending physician and nursing reviews of resi-
dent-categorised pages in a large tertiary care centre. 
A separate nursing survey was performed to gain their 
perspective. We hypothesised that night-time non-ur-
gent pages, a potential source of inefficiency and 
dissatisfaction, remain a significant issue at our insti-
tution and solutions are needed.

Methods
At our institution, patient teams are signed out by the 
primary team to a night float between 17:00 and 19:00, 
until 06:00 to 07:00 the next day. Internal medicine 
night floats cover all general medicine, haematology/
oncology,  and cardiology primary teams. General 
surgery night floats cover all general surgery services, 
which include a total of nine primary teams. In addi-
tion to cross-coverage, the internal medicine night 
float team is responsible for consults and admissions. 
The general surgery night float team is responsible 
for accepting transfers and a portion of new consults. 
Paging is the only official method of communication 
with night floats, as they do not have assigned hospital 
phones or routinely use personal cellphones. Pages are 
primarily sent through a computer system that allows 
for alphanumeric paging, though telephone-based 
numeric paging is possible. Our system does not allow 
us to differentiate between telephone-based and alpha-
numeric paging when only a number is received.

Patients are admitted to standard acute care ward and 
intermediate intensive care units (ICU), with nursing 
ratios of 4:1 and 3:1, respectively (no ICU patients). 
Nursing units are specialised within the hospital to 
general medicine, medicine specialties and surgical 
specialties. Colocalisation of patients by service on an 
appropriate ward is attempted with 70%–90% success, 
depending on hospital capacity. Physician workrooms 
are found throughout the hospital, but are not reliably 
on the same ward as covered patients.

We reviewed 1820 pages to night floats between 
September 2014 and December 2014. These months 
allowed sufficient time for first year residents to gain 
experience in handling floor pages. Night floats at 
our institution rotate in 4-week blocks. We reviewed 
two to three random nights of pages for each resident 
during the third or fourth week of their rotation. This 
allowed us to control for variation between residents. 
Use of weeks in the second half of rotations was done 
to avoid any aberrations in paging frequency that 
may have resulted from inexperience. Six hundred 
of the pages were to general surgery and 1220 were 
to internal medicine. We collected data on date/time, 
page content, sender, if FYI (for your information) was 
specifically mentioned, specific request for an order, 
specific request for patient evaluation and page urgency. 
For internal medicine pages, a third were received by 
second and third year residents and two-thirds were 
received by interns. For general surgery pages, all were 
received by interns.

Assessment of internal medicine pages was done by 
one second year resident. Assessment of general surgery 
pages was done by two second year residents and one 
fourth year resident. Pages were categorised as urgent, 
non-urgent, sender error or unknown. Urgent pages 

Table 1 Page assessment

Combined
Internal 
medicine

General 
surgery

Page assessment
  Urgent 62.1% (1131) 63.2% (771) 60.0% (360)
  Non-urgent 27.7% (505) 26.2% (320) 30.8% (185)
  Sender error 4.7% (86) 3.9% (48) 6.3% (38)
  Unknown 5.4% (98) 6.6% (81) 2.8% (17)
Urgent page 
categorisation
  Vital sign issue 15.3% (173) 16.3% (126) 13.1% (47)
  Urine output 

related 3.2% (36) 2.7% (21) 4.2% (15)
  Mental status 

related 1.7% (19) 1.8% (14) 1.4% (5)
  Urgent order 53.4% (604) 50.6% (390) 59.4% (214)
  Urgent request for 

evaluation 4.2% (48)  4.2% (32) 4.4% (16)
  Critical lab value 12.8% (145) 15.7% (121) 6.7% (24)
  MD to MD 

communication 5.2% (59) 5.3% (41) 5.0% (18)
  Other 4.1% (46) 3.2% (25 5.8% (21)
Non-urgent page 
categorisation
  Non-urgent vitals 8.1% (41) 10.0% (32) 4.9% (9)
  Non-urgent 

patient update 31.1% (157) 28.4% (91) 35.7% (66
  Low-priority order 22.8% (115) 21.2% (68) 25.4% (47)
  Patient/family 

updates 4.2% (21) 3.8% (12) 4.9% (9)
  Fixing orders 9.7% (49) 10.3% (33) 8.6% (16)
  Diet 5.9% (30) 5.9% (19) 5.9% (11)
  Discharge related 2.4% (12) 3.1% (10) 1.1% (2)
  Non-critical lab 

issue 13.7% (69) 15.9% (51) 9.7% (18)
  Other 2.0% (10) 1.2% (4) 3.8% (7)
Sender
  MD/ED 3.7% (67) 3.7% (45) 3.7% (22)
  RN 84.6% (1539) 84.1% (1026) 85.5% (513)
  Pharmacy 4.2% (76) 3.7% (45) 5.2% (31)
  Other 0.7% (12) 0.4% (5) 1.2% (7)
  Unknown 6.9% (126) 8.2% (100) 4.5% (27)
‘FYI’ in text
  Yes 12.4% (225) 11.9% (145) 13.3% (80)
Order requested
  Yes 39.3% (715) 39.1% (477) 39.7% (238)
Evaluation requested
  Yes 3.0% (55) 2.2% (27) 4.7% (28)
ED, emergency department; FYI, for your information; MD, Doctor of 
Medicine; RN, registered nurse.
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required a response from the night float resident (vital 
sign abnormalities, low urine output, mental status/
neurologic changes, urgent medications/procedures/
orders, appropriate requests for evaluation, critical 
results and doctor-to-doctor communications). Urgent 
orders included treatment of pain, insomnia, specific 
patient requests or other acute conditions. Non-urgent 
pages did not require a response overnight (normal vital 
signs, non-urgent patient status updates, low priority 

medications/orders, family/patient update requests, 
fixing orders, discharge-related issues, non-urgent 
results). Low-priority medications/orders included 
diet orders, bowel regimens, ‘just in case’ requests, or 
issues that could be addressed by the primary team in 
the morning without detriment to patient care. Patient/
family updates are more effectively done by primary 
teams, as the night float will only have received a brief 
report and will not be as knowledgeable about the overall 
plan of care. Sender error pages were sent to the wrong 
individual or contained insufficient information (pages 
that contained no message or just a number). Unknown 
pages were those that could not be categorised without 
additional information. After this initial assessment was 
done, we further analysed the pages as sent by hour, to 
describe the distribution of pages at night. We excluded 
the hours of 17:00 and 06:00 for the surgery pages, as 
this is when pagers are being signed out and the number 
of pages received did not accurately represent the number 
of pages sent during these hours. The 19:00 hour of the 
medicine data set was felt to potentially have this issue, 
but to a lesser effect, and was left included.

Attending review of a random 10% of pages was 
done to provide validation. All 60 general surgery 
pages were sent to a single general surgery attending 
and two sets of 61 medicine pages were sent to one of 
two medicine attendings. Results of attending reviews 
were compared with resident page categorisations 
and used to calculate inter-rater reliability (IRR). This 
process was repeated for the medicine pages using a 
medicine ward assistant nurse manager with more than 

Figure 1 Page distribution by hour.

Figure 2 Medicine page assessment by hour.
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5 years of intermediate ICU experience, and compared 
with both attending and resident categorisations.

Finally, a new survey of night shift nurses was 
conducted (see online supplementary appendix 1). 
The survey was sent via email to 56 night shift nurses 
on an internal medicine ward and focused on how 
respondents viewed their own paging practices. We 
received an institutional review board exemption from 
our institution for all aspects of this study.

results
A total of 1820 pages to night float residents between 
September 2014 and December 2014 were reviewed 
(table 1). Key findings from this revealed that 27.7% of 
pages sent at night were non-urgent and 62.1% of pages 
were urgent. Comparing our two groups, 26.2% of 
internal medicine pages versus 30.8% of general surgery 
pages were non-urgent (p=0.04), and 63.2% of internal 
medicine pages versus 60.0% of general surgery pages 
were urgent (p=0.19).

An analysis of the distribution of pages sent by 
hour and how this correlated with page urgency was 
performed for internal medicine and surgery pages 
separately (figures 1–3). Overall, there appeared to 
be a peak of pages between 19:00 and 21:00 with a 
nadir of pages around 02:00. There was no overall 
trend between time of night and page urgency, though 
the 02:00 hour did appear to have an increase in the 
frequency of non-urgent pages and a corresponding 
drop in the frequency of urgent pages in both data 
sets.

To validate resident categorisation of page urgency, 
attending review of 10% of pages with subsequent IRR 
calculation was performed. This was done for one set 
of 60 general surgery pages and two sets of 61 internal 
medicine pages. An additional categorisation of the 
internal medicine samples was done by an assistant nurse 
manager from a medicine ward. The main difference 
between resident/attending and nurse categorisation was 
a higher proportion of pages categorised as non-urgent 
and a lower proportion of pages categorised as urgent by 
the nurse (tables 2 and 3).

Figure 3 Surgery page assessment by hour.

Table 2 Attending, resident and nurse categorisation of 
samples

Page 
assessment

Attending Resident Nurse

Set 
1 (%)

Set 
2 (%)

Set 
1 (%)

Set 
2 (%)

Set 
1 (%)

Set 
2 (%)

Urgent 62.7 76.3 59.3 72.9 49.2 52.5
Non-urgent 22.0 20.3 23.7 23.7 35.6 42.4
Sender error 13.6   0 13.6 0 13.6   0
Unknown 1.7 3.4 3.4 3.4 1.7 5.1

Table 3 Inter-rater reliability for attending, resident and nurse 
categorisations

Surgery 
pages

Medicine 
pages 1

Medicine 
pages 2

Resident-attending 0.92 0.95 0.93
Resident-nurse X 0.82 0.72
Attending-nurse X 0.82 0.76
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A total of 30 night shift nurses responded to our 
survey, for a response rate of 53.6%. Key findings 
were 73.3% of respondents send non-urgent pages 
at least sometimes, 93.3% of respondents send FYI 
pages at least sometimes and 83.3% of respondents 
do not consistently consult with a senior registered 
nurse prior to sending these pages (table 4).

dIscussIon
In this study, we are one of the first groups to assess 
the frequency and reasons for non-urgent paging 
using multiple groups of healthcare providers 

(nursing, residents, attendings) representing two 
of the largest departments in the hospital (internal 
medicine and general surgery). Using these different 
perspectives, our results confirm the hypothesis that 
non-urgent paging remains a prevalent issue in the 
era of the night float.

Resident review of pages confirmed 27.7% of 
pages at night are non-urgent, which correlated well 
with attending review of samples. The most common 
reasons for non-urgent pages were non-urgent patient 
status updates, low-priority orders and non-critical 
labs. This represents a significant number of interrup-
tions to the already busy duties of night floats. Indeed, 
a prior survey of residents at our institution found 
most felt their workflow was interrupted frequently 
by non-urgent pages. As shown by previous research, 
interruptions alone can contribute to medical errors 
and inefficiency, particularly when urgent tasks occupy 
the majority of an individual’s attention.9 10 With night 
floats responsible for formulating care plans, entering 
orders, admitting patients and assessing acute changes 
in patient condition, there may be significant risk asso-
ciated with non-urgent paging. Similarly, non-urgent 
pages represent a type of false alarm for night floats. 
Alarm fatigue occurs when a provider is exposed to 
excessive number of false alarms, leading to poten-
tially missed alarms and worse patient outcomes. As 
mentioned before, this is a significant patient safety 
issue and improvement is a Joint Commission National 
Patient Safety Goal.

Between internal medicine and general surgery, the 
difference in the proportion of non-urgent pages was 
statistically significant (26.2% vs 30.8%, p=0.04). 
However, the difference in proportion of urgent pages 
was not (63.2% vs 60.0%, p=0.19). The reasons 
for this discrepancy are unclear, though the absolute 
differences in percentage are small and may not be 
clinically significant. One possible explanation is that 
the internal medicine teams frequently use the ‘hand 
off ’ feature in our electronic medical record (EMR), 
which may be viewed by nurses. General surgery hand-
offs are done verbally, physician to physician. This 
may suggest that tools within the electronic record are 
an important way to keep all parties updated on plans 
of care.

The nursing review of medicine page samples classi-
fied an even higher proportion of pages as non-urgent, 
compared with both resident and attending physician 
reviews. In general, our physician reviewers were 
conservative with their definition of urgent, so it is not 
surprising that an experienced nurse felt substantially 
more pages did not need to be sent overnight. This 
suggests that there is a learning curve to determining 
urgency. It is unreasonable to expect newly graduated 
nurses (often those assigned to night shift at our insti-
tution) to know what is urgent or not for the variety 
of patients they might see. There are several interven-
tions we propose for this issue. The first is improve 

Table 4 Nursing survey results

Question Responses

What types of pages do you 
consider to be non-urgent?

In and out update 16.7% (5)
Family concerns 26.7% (8)
Orders for the next 
day

73.3% (22)

Downgrading level 
of care

26.7% (8)

Expected treatment 
response

63.3% (19)

Non-urgent patient 
request

90.0% (27)

Other 6.7% (2)
Do you send non-urgent pages 
at night?

Yes 26.7% (8)
Sometimes 46.7% (14)
No 26.7% (8)

Do you send FYI pages at night? Yes 56.7% (17)
Sometimes 36.7% (11)
No 6.7% (2)

Do you consult with the charge 
RN or float RN before sending 
non-urgent pages?

Yes 16.7% (5)
Sometimes 43.3% (13)
No 40.0% (12)

Do you combine non-urgent 
updates or requests into one 
page?

Always 10.0% (3)
Frequently 66.7% (20)
Sometimes 20.0% (6)
Rarely 0.0% (0)
Never 3.3% (1)

Do you use the MD handoff 
report to understand the plan of 
care for the patient?

Yes 83.3% (25)
Sometimes 16.7% (5)
No 0.0% (0)

Do you find the information in 
the MD handoff helpful?

Very helpful 43.3% (13)
Somewhat helpful 43.3% (13)
Neutral 13.3% (4)
Somewhat unhelpful 0.0% (0)
Very unhelpful 0.0% (0)

Does the information in the MD 
handoff change your frequency of 
paging the MD at night?

Yes, it increases. 3.3% (1)
Yes, it decreases. 60.0% (18)
No, change 36.7% (11)

If your frequency increases, are 
the pages more often urgent or 
non-urgent?

More urgent 100.0% (1)
More non-urgent 0.0% (0)
Some urgent and 
some non-urgent

0.0% (0)

FYI, for your information; MD, Doctor of Medicine; RN, registered nurse.
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colocation of patients to appropriately specialised 
units in the hospital and reduce the floating of nurses 
away from their home units. This enables nurses to 
gain experience and comfort with a specific popula-
tion of patients, and in turn determine what issues are 
truly urgent. The second is to encourage floor nurses 
to run after-hours pages by the charge nurse (except in 
cases of emergencies), who will have more experience 
and be able to assist in triaging. When issues are deter-
mined to be non-urgent, the charge nurse can assist 
in diversion of these issues to the day team or batch 
pages. Third, night floats should call at least once to 
check in with the charge nurse of units housing many 
of their patients to address any concerns. At our insti-
tution, we have been unable to set a time to reliably 
do this (or night rounds), due to the number of acute 
issues that night floats must respond to. However, we 
have encouraged interns and residents to do this when 
possible.

Analysis of pages by hour showed that there is 
a peak in number of pages sent between 19:00 and 
21:00 and a nadir around 02:00. Within the medi-
cine data, a second peak in pages is seen at 05:00 and 
06:00. The reasons for the distribution of pages are 
likely multifactorial, but the nursing handoff at 19:00 
and the fact that morning labs may start coming back 
as early as 05:30 may contribute. Further, patients are 
more likely to be awake at these hours (and thus make 
requests), when compared with the period between 
24:00 and 04:00. Assessment of page urgency by hour 
did not show any significant overall trend, but a spike 
in non-urgent page frequency at 02:00 was seen in 
both the medicine and surgery data. We suspect that 
around this time many patients are asleep and acute 
issues from earlier in the night have been addressed. 
From a nursing perspective, the night shift may feel 
this is an opportune time to address non-urgent issues.

Analysed as a subset, FYI pages are usually inter-
preted as no response is being requested. However, the 
majority of FYI pages we reviewed were about urgent 
issues. Additionally, several of these pages requested 
an order or evaluation of the patient. This suggests 
that there is a lack of consensus about what FYI means 
when included in a page. Discussion between physi-
cians and nurses is needed to create a standard under-
standing and criteria for use of this in pages. Until this 
is done, we would caution residents that ‘FYI’ does 
not mean non-urgent. Similar to our prior recommen-
dation, nurses should check with more experienced 
colleagues if they are unsure about the appropriateness 
of ‘FYI’ in a page.

Efforts to limit non-urgent communication at night 
are a shared responsibility of both physicians and 
nurses. For physicians, the primary team must engage 
the primary nurse during established rounding times 
and ensure they understand the daily plan of care 
for the patient. The primary team should touch base 
with primary nurses prior to signing out, to answer 

any questions. This may help reduce the spike in pages 
seen after the 19:00 nursing change in shift. Use of 
EMR tools, such as handoffs, may help keep all clini-
cians within the same shared mental model of patient 
care.

From the nursing survey, 73.3% of respondents 
recognised that they at least sometimes send non-ur-
gent pages at night. This adds to the aforementioned 
internal survey where nurses estimated that approxi-
mately one-fourth of pages sent at night are non-ur-
gent. The given reasons for ‘non-urgent’ pages were 
for both urgent (eg, vital sign abnormalities and 
requests for evaluation) and non-urgent (eg, documen-
tation to protect oneself and cleaning up orders) issues, 
as defined by this study. Further, more than 90% of 
nurses reported sending ‘FYI’ pages at night for similar 
reasons. This again highlights the challenges of deter-
mining urgency and using FYI for nurses. Presenting 
an opportunity for improvement, the majority of 
nurses did not regularly consult with a charge nurse 
prior to sending these pages. Another useful finding 
was that over 80% of nurses regularly use the ‘hand 
off ’ feature within the EMR. Nearly all reported it 
was helpful, and the majority felt it decreased their 
paging frequency. The results of this survey reinforce 
our suggestions that both behavioural adjustments 
and tools within the EMR may be useful in reducing 
non-urgent paging.

To address the need for alternative avenues of 
communication and improve utilisation of the EMR 
which all parties have access to, we have built a tool 
called ‘Message Board’ into our EMR as a way to 
communicate non-urgent messages. This opens on the 
initial page of a patient’s chart and is easily seen and 
edited. Our goal is that this will be used for all non-ur-
gent night-time communication. At this time, we are 
training nurses and residents to use this, and will eval-
uate for effectiveness once implemented.

Though this study has sought to address the limita-
tions of previous studies by presenting a multidisci-
plinary viewpoint, it is not without limitations. The 
night float system at an academic hospital may not 
represent overnight coverage and communication 
patterns in community hospitals. Review of pages was 
done by a small number of residents, attendings and 
a single nurse manager. This could subject findings 
to individual biases, though resident and attending 
reviews did correlate well. Nursing units were a mix 
between standard wards and telemetry units, though 
nursing ratios were overall similar. All pages sent via 
telephone-based numeric paging were categorised as 
‘sender error’, though it should be noted that pages 
sent by nurses (the largest group sending pages) are 
required by protocol to include a patient identifier, 
concise question and name within the page. As such, if 
these pages were sent by nursing, their categorisation 
as ‘sender error’ would remain correct.
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conclusIon
Our study is a multidisciplinary review of night-time 
paging that defines the burden of non-urgent paging 
on night floats at a large tertiary care hospital. We 
found a significant proportion of pages sent at night 
are non-urgent, with common issues being non-ur-
gent patient status updates, low-priority orders and 
non-critical labs. Non-urgent pages at night may 
distract from acute issues and lead to suboptimal 
patient care, as described in previous research. There 
are opportunities to improve night-time, non-urgent 
communication through use of electronic health record 
tools, floor nurses using charge nurses to help triage or 
batch pages and deferring non-urgent communications 
until the primary team has returned. Further studies 
are needed to determine which strategies are optimal.
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