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Abstract

Background: Healthcare workers (HCWs) are at risk of acquiring and transmitting respiratory viruses while working in healthcare settings.

Objectives: To investigate the incidence of and factors associated with HCWs working during an acute respiratory illness (ARI).

Methods: HCWs from 9 Canadian hospitals were prospectively enrolled in active surveillance for ARI during the 2010–2011 to 2013–2014
influenza seasons. Daily illness diaries during ARI episodes collected information on symptoms and work attendance.

Results: At least 1 ARI episode was reported by 50.4% of participants each study season. Overall, 94.6% of ill individuals reported working at
least 1 day while symptomatic, resulting in an estimated 1.9 days of working while symptomatic and 0.5 days of absence during an ARI per
participant season. In multivariable analysis, the adjusted relative risk of working while symptomatic was higher for physicians and lower for
nurses relative to other HCWs. Participants were more likely to work if symptoms were less severe and on the illness onset date compared to
subsequent days. The most cited reason for working while symptomatic was that symptoms were mild and the HCW felt well enough to work
(67%). Participants were more likely to state that they could not afford to stay home if they did not have paid sick leave and were younger.

Conclusions: HCWs worked during most episodes of ARI, most often because their symptoms were mild. Further data are needed to under-
stand how best to balance the costs and risks of absenteeism versus those associated with working while ill.

(Received 30 January 2019; accepted 16 April 2019)

Acute respiratory viral illnesses are common and are associated
with a substantial burden of mortality, morbidity, and lost

productivity. Advances in diagnostic technology have led to
increasing recognition of the contribution of respiratory viruses
to healthcare-associated infections.1,2 Outbreaks have been
reported in many healthcare settings,3–8 and hospital-acquired res-
piratory viral infections are recognized as causing significant mor-
tality and morbidity and increased costs.9,10

Healthcare workers (HCWs) are at occupational risk of respira-
tory infection, but they can also spread infections to patients and
other HCWs.11–14 To avoid transmission of viruses causing acute res-
piratory illness (ARI) in healthcare settings, the Centers for Disease
Control and Prevention in the United States recommends that
HCWs with fever and respiratory symptoms consider temporary
reassignment or exclusion fromwork for 7 days from symptom onset
or until the resolution of symptoms.15 Despite such recommenda-
tions, working with symptoms of an ARI is common, with as many
as 92% of HCWs reporting to work while symptomatic.16–18

During a large prospective cohort study of influenza and other
respiratory illnesses conducted in 9 hospitals in 3 Canadian cities,
we collected information regarding HCW attendance at work dur-
ing episodes of ARI. This analysis assesses the incidence of working
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during an ARI, personal attributes and illness characteristics asso-
ciated with working while ill, and the reasons given for working
while ill.

Methods

Data source

These data were collected as part of a 4-season prospective cohort
study designed to examine the incidence of and risk factors for
influenza among Canadian workers. The study was approved by
the research ethics boards of all participating hospitals and

universities and by the human resource departments of participat-
ing employers. This analysis is restricted to adults (18–69 years old)
working in acute-care hospitals. Participants were recruited
prior to the start of each influenza season from 9 Canadian
hospitals located in Toronto, Ontario (2010–2011 to 2013–
2014), Hamilton, Ontario (2011–2012 to 2013–2014), and
Halifax, Nova Scotia (2011–2012 to 2013–2014). HCWs were
eligible if they worked >20 hours per week. Participants were
permitted to enroll in multiple seasons. Following enrollment,
participants completed a web-based questionnaire to collect
demographics, influenza vaccination history, underlying medical

Table 1. Description of Participant Characteristics by Number of Seasons Enrolled in Study, Canadian Acute-Care Hospital Staff, 2010–2011 to 2013–2014

Characteristic

All Participants
(N = 2,093),
No. (%)a

Participants Who Contributed
1 Season (N = 1,595), No. (%)

Participants Who Contributed
>1 Season (N = 498), No. (%) P Value

Influenza season <.001

2010–2011 374 (17.9) 238 (14.9) 136 (27.3)

2011–2012 630 (30.1) 448 (28.1) 182 (36.6)

2012–2013 562 (26.8) 382 (24.0) 180 (36.1)

2013–2014 527 (25.2) 527 (33.0) 0 (0.0)

Hospital <.001

A 280 (13.4) 204 (12.8) 76 (15.3)

B 225 (10.8) 184 (11.5) 41 (8.2)

C 251 (12.0) 162 (10.2) 89 (17.9)

D 153 (7.3) 123 (7.7) 30 (6.0)

E 204 (9.7) 129 (8.1) 75 (15.1)

F 292 (14.0) 274 (17.2) 18 (3.6)

G 204 (9.7) 147 (9.2) 57 (11.5)

H 231(11.0) 167 (10.5) 64 (12.8)

I 253 (12.1) 205 (12.8) 48 (9.6)

Age, median y (range) 41.5 (21–69) 40 (21–69) 45 (22–66) <.001

Sex .22

Male 309 (14.8) 244 (15.3) 65 (13.1)

Female 1784 (85.2) 1351 (84.7) 433 (86.9)

Work experience, y <.001

<3 312 (15.1) 253 (16.2) 59 (11.9)

3–9 608 (29.5) 484 (30.9) 124 (25.0)

≥10 1142 (55.4) 829 (52.9) 313 (63.1)

Occupation .008

Other HCWsb 1177 (56.2) 878 (55.0) 299 (60.1)

Nurses 814 (38.9) 647 (40.6) 167 (33.5)

Physicians 102 (4.9) 70 (4.4) 32 (6.4)

High-risk work areac 811 (38.7) 673 (42.2) 138 (27.7) <.001

Paid sick leave 1616 (79.4) 1209 (78.4) 407 (82.4) .006

Asthmad 193 (9.2) 151 (9.5) 42 (8.4) .49

Chronic conditione 135 (6.4) 100 (6.3) 35 (7.0) .55

Note. HCW, healthcare worker.
aBecause of missing data, some totals are <2,093.
bIncludes nonphysician and nonnursing healthcare professionals, support, and administrative staff.
cWorked in an emergency department, intensive care unit, or medical inpatient unit.
dDiagnosed with asthma and had symptoms and/or had taken medicine for asthma in past year.
eDiabetes, heart disease, or other immunodeficiency condition.
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conditions, and work- and community-related risk factors poten-
tially associated with developing a respiratory illness.

Participants completed daily online illness diaries whenever
they developed symptoms potentially compatible with an ARI
(ie, fever without another obvious source or any respiratory symp-
tom including runny or stuffy nose, sneezing, sore or scratchy
throat, hoarseness, or cough). Diaries were completed daily for
at least 3 days or until all symptoms were either absent or mild,
whichever was longer. Illness diaries collected information about
presenting symptoms, possible exposures, attendance at work, rea-
son for work or absence, and medical consultations. For these
analyses, diaries were eligible if they belonged to an illness episode
that included at least 1 of the following symptoms: shortness of
breath, cough, sore or scratchy throat, or coryza (ie, an ARI).19

Definitions

Each influenza season was defined as the first Monday following
the week in which the percentage of specimens testing positive
for influenza was ≥5% until the first Monday after the percentage
testing positive was below 3% for 2 consecutive weeks. A partici-
pant season was defined as 1 individual participating for the
entire influenza season. For those who withdrew, participant-
season contributions were calculated as the percentage of days they
participated during the season.

The outcome for the analysis of personal attributes and illness
characteristics associated with working with symptoms of an ARI
was work attendance or absence while symptomatic with an ARI
on a scheduled work day. For the analysis of factors associated with
the reasons for working with respiratory symptoms, the outcome
was 1 of 5 reasons for working while symptomatic with an ARI on a
scheduled work day. Reasons for working were (1) symptoms were
mild and felt well enough to work, (2) felt miserable but had work

that needed to be done, (3) felt miserable but felt obligated to work,
(4) felt well when left home for work, (5) could not afford to stay
home. Open-ended responses that did not fit into 1 of these
5 classifications were grouped as ‘other.’ Occupation was catego-
rized as physician, nurse, and other HCW (ie, other healthcare
professionals and administrative, research, and support staff). A
high-risk work area was defined as an emergency department,
intensive care unit, or medical inpatient unit. Manager’s and col-
leagues’ approaches regarding ARI sick leave included: (1) stay
home if illness might be infectious, (2) work unless too sick to
work, and (3) work no matter how bad the illness is.

Healthcare provider consultation included consultations with a
physician or nurse practitioner, with occupational health clinic staff,
or with a registered nurse by telephone (ie, Telehealth in Ontario or
811 in Nova Scotia). Symptoms were categorized as (1) respiratory
(runny and/or stuffy nose and/or sinus pain, sore or scratchy throat,
hoarseness, cough, or shortness of breath), (2) constitutional (fever
(≥37.8°C), headache, chills, generalized muscle pain or new onset
joint pain), or (3) gastrointestinal (nausea, vomiting, or diarrhea).
Each symptom was scored on a 4-point scale: absent (0), mild (1),
moderate (2), or severe (3). The symptom severity score was the
sum of the 10 respiratory and constitutional symptom scores.20

Illness diaries were categorized into 3 periods based on illness onset:
day of illness onset (day 0), days 1–3, or days ≥4.

Data analysis

The overall seasonal incidence of working with symptoms of an
ARI (or absence from work) was estimated using the total number
of working (or absent) days scheduled to work while symptomatic
divided by the total participant seasons. Participants who worked
for a partial day were classified as working 0.5 day. People who

Fig. 1. Participant flow chart.
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chose to and were able to work from home were classified as work-
ing and were included in subsequent analyses.

All multivariable analyses were conducted using Poisson
regression models with robust variance estimation and generalized
estimating equation (GEE). GEE was used to account for the
dependency of multiple illness diaries reported by a participant
for a single episode and, as required, for multiple seasons of par-
ticipation and/or multiple ARI episodes per season. Spearman cor-
relation was used to assess associations between pairs of factors
before multivariable regression. If correlation coefficients were
>0.7, only 1 factor with the related concept was retained based
on the quasi-likelihood under the independence model criterion
(QIC).21,22 Potential confounding and mediation were assessed
and adjusted for using multivariable regression modeling where
all the factors were entered simultaneously.23

To assess the impact of personal attributes on participants’
work attendance during an ARI, we evaluated the following cova-
riates: age, sex, years of work experience, occupation, hospital,
work area, whether entitled to paid sick leave, and manager’s
and colleagues’ approaches regarding ARI sick leave. Potential
confounding variables assessed were study season, chronic medical
conditions, multiple seasons of participation, and vaccination sta-
tus for the current season. The significant personal attributes and
those considered biologically important were then used to adjust
the estimates of association between the characteristics of the ill-
ness and working while symptomatic with an ARI. The variables
in the characteristics of illness model included the types of ARI
symptoms, symptom severity, illness stage, and healthcare pro-
vider consultation. Body temperature was not reported on most
illness diaries, resulting in numerous missing values. A sensitivity
analysis assuming that all illness diaries with a missing value for
fever indicated “no fever” was conducted to evaluate the impact
of fever on working while ill.

To assess the relationship between the participants’ personal and
work characteristics and the reasons for working while symptomatic
with an ARI, 5 separate GEE Poisson regression models with robust
error variance were fitted. Each of the 5 reasons for working while
symptomaticwas compared to all other reasons. To account formulti-
ple testing, the significance level was set at P < .001.

Sensitivity analyses were conducted to assess the impact of
using all individual participants in each analysis compared with
choosing their first season of participation only. Two-tailed tests
were used, and associations with P < .05 were considered statically
significant unless otherwise noted. All analyses were conducted
using Stata version 11 software (StataCorp, College Station, TX).

Results

Over 4 influenza seasons from 2010–2011 to 2013–2014, 2,093
HCWs participated in the study, and 498 (23.8%) participated
for multiple seasons: 323 (15.4%) participated for 2 seasons, 125
(6.0%) participated for 3 seasons, and 50 (2.4%) participated for
4 seasons (equaling 2,728 participant seasons and referred to as
participants henceforth). As shown in Table 1, the median age
of the HCWs was 41.5 years (range, 21–69); 1,784 (85%) were
female; 1,142 (55%) had >9 years of work experience;79%
were entitled to paid sick leave; 193 (9%) reported asthma in the
past 12 months; and 6% had a chronic medical condition.
Participants who contributed to multiple seasons were older,
had worked for more years, and were not recruited in the final year
of the study while they were less likely to be nurses and were more
likely to work in high-risk areas (Table 1).

Over the 4 studied seasons, 2,222 ARI episodes (by 2,728 par-
ticipants) were reported, which is equivalent to an incidence of 0.81
(95% confidence interval (CI) 0.80–0.83) ARI episodes per partici-
pant. As shown in Figure 1, at least 1 ARI was reported by 50.4% of
participants (ranging from 44.7% to 52.7% per season). The per-
centage of participants reporting an illness episode was higher
for those with multiple seasons’ contributions than for those who
only participated for a single season (59.7% vs 43.2%; P < .001).
Among the 1,036 participants with ARI symptoms occurring on
a scheduled work day, 539 (52.0%) reported working on every
scheduled day whereas 980 (94.6%) reported working at least 1 day.

In total, 10,156 illness diaries were completed by 2,728 partic-
ipants, with a mean of 3.7 diaries (95% CI, 3.7–3.8) per participant.
Diaries of participants not scheduled to work (3,587 or 35%) were
excluded from further analyses. Among the remaining 6,542 illness
dairies, participants worked on 5,281 days, for to a mean of 1.93
days (95% CI, 1.91–1.95) worked with an ARI and 0.47 days
(95% CI, 0.45–0.49) of absence per ARI per participant.

In our multivariable analysis (Table 2), the adjusted relative
risk (aRR) of working during ARI episodes was higher for
physicians (aRR, 1.11; 95% CI, 1.04–1.19) and lower for nurses

Table 2. Healthcare Worker (HCW) Attributes Associated With Working on
Scheduled Work Days While Symptomatic With an Acute Respiratory Illness,
Canada 2010–2011 Through 2013–2014

Characteristic

Diary Days
Worked

(N = 5,281),
No. (%)a

Crude Risk
Ratio

(95% CI)

Adjusted Risk
Ratio (95% CI)
(N = 6,233)a,b

Age group, y

20–34 1,293 (78.0) Referent Referent

35–49 2,419 (82.3) 1.03 (0.99–1.08) 1.05 (0.99–1.10)

50–69 1,569 (80.6) 1.02 (0.97–1.08) 1.03 (0.97–1.09)

Sex

Male 655 (86.2) Referent Referent

Female 4,626 (80.0) 0.93 (0.88–0.98)* 0.99 (0.92–1.05)

Occupation

Other HCWsc 3,294 (82.9) Referent Referent

Nurses 1,633 (74.7) 0.90 (0.85–0.94)** 0.88 (0.84–0.93)**

Physicians 354 (93.2) 1.12 (1.07–1.17)** 1.11 (1.04–1.19)*

High-risk work aread

No 4,886 (80.2) Referent Referent

Yes 395 (87.6) 1.13 (1.09–1.18)** 1.15 (1.10–1.20)**

Paid sick leave

No 852 (81.5) Referent Referent

Yes 4,356 (80.5) 1.03 (0.98–1.08) 1.01 (0.96–1.06)

Note. CI, confidence interval. *P < .05; **P < .001.
aOf 6,542 illness diaries submitted for scheduled work days (data missing for some
covariates).
bAdjusted for the variables included in column, hospital site, asthma in the past 12 months,
chronic medical conditions, study season, multiple seasons’ participations, manager’s and
colleagues’ approach to ARI and ILI, and influenza vaccination status. In unadjusted or
adjusted analysis, there was no association between working while ill and hospital site, or
presence of chronic medical conditions (data not shown).
cIncludes nonphysician and nonnursing healthcare professionals, support staff, and
administrative staff.
dWorked in an emergency department, intensive care unit, or medical inpatient unit.

892 Lili Jiang et al

https://doi.org/10.1017/ice.2019.141 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2019.141


(aRR = 0.88; 95%CI, 0.84–0.93) than for other HCWs. Participants
whoworked in high-risk work areas weremore likely to work while
symptomatic (aRR, 1.15; 95% CI, 1.10–1.20) than those from other
hospital areas. As shown in Table 3, participants were less likely to
work as symptom severity scores increased (aRR, 0.95 per 1-point
increase; 95% CI, 0.94–0.95), if respiratory symptoms were accom-
panied by constitutional and/or gastrointestinal symptoms (aRR,
0.92; 95% CI, 0.86–0.99), and on the days subsequent to illness
onset (aRR, 0.87; 95% CI, 0.85–0.89). In a sensitivity analysis
(see Supplementary Table S1 online), participants who reported
a fever were less likely to work (aRR, 0.84; 95% CI, 0.72–0.98) than
those assumed to have no fever, even after adjusting for other
covariates in the original model.

Of the 5,281 completed illness diaries, the reasons for working
during an ARI were “symptoms were mild and felt well enough to
work” (n = 3,623 or 69%), “felt miserable but had things I had to
do” (n = 567 or 11%), “felt miserable but felt obligated to work”
(n = 420 or 8%), “felt well when I left home” (n = 422 or 8%),
and “could not afford to stay home” (n = 169 or 3%). Of the 80
free-text responses, 32 (40%) were because the HCWworked from
home. As shown in Table 4, nurses were significantly less likely
than other HCWs to choose the response “felt miserable but
had things I had to do” (aRR, 0.55; 99.9% CI, 0.35–0.86).
However, nurses and those who perceived that their managers
expected them to work “unless they were too sick”were more likely
to state feeling “obligated” to work (aRR, 1.70; 99.9% CI, 1.13–2.57
and aRR, 1.95; 99.9% CI, 1.24–3.06, respectively). Although partic-
ipants who worked in high-risk areas were less likely to say they
worked because symptoms were mild (aRR, 0.85; 99.9% CI,
0.74–0.99), they were more likely to report that they worked
because the illness started during the work day (aRR, 3.45;
99.9% CI, 2.38–5.01). Participants without paid sick leave benefits

were significantly more likely to state that they worked because
they could not afford to stay home (aRR, 8.93; 99.9% CI, 4.20–
19.0), whereas older HCWs (50–69 years) were less likely to choose
this as a reason (aRR, 0.24; 99.9% CI, 0.07–0.85). The sensitivity
analysis found no difference in the covariates included, nor
substantive differences in the estimates, when comparing all
participants with only the first season of participation.

Discussion

In this 4-season prospective cohort study, we found that 50% of
participants working in Canadian acute care hospitals reported
episodes of ARI during each influenza season, with 95% of those
who reported an ARI working 1 or more days of their illness.
HCWs in our study reported working for a mean of 1.9 days with
symptoms of an ARI and took an average of 0.5 days of sick leave
during an ARI each influenza season.

Our findings regarding working during episodes of ARI mirror
those of retrospective studies in which 21%–36% of HCWs
reported influenza-like illnesses (ILIs) or respiratory infections
during the influenza season: 86%–92% reported working at least
1 day, and 41%–52% reported working for 3 or more days.17,18,24

These findings, and the facts that (1) HCWs in our study were
more likely to work on the first day of illness (when viral shedding
and risk of transmission are higher)25,26 and (2) HCWs working in
high-risk areas were more likely to work during an ARI, emphasize
the need to be concerned about the risk of transmission to vulner-
able patients. HCWs, managers, workplace health and safety and
infection control staff, and administrators should be educated
about the risk of transmission associated with respiratory viral
infection and to clarify what symptoms require exclusion from
work.27 Staff in hospitals that issued work restrictions to exclude

Table 3. Illness Characteristics Associated With Healthcare Workers (HCWs) Working During Episodes of Acute Respiratory Illness, Canada, 2010–2011 Through
2013–2014

Characteristic
Diary Day Worked
(N = 5,281), No. (%)a

Crude Risk
Ratio (95% CI)

Adjusted Risk
Ratio (95% CI) (N = 6,495)a,b

Symptomsc

Respiratory symptoms only 2,600 (92.7) Referent Referent

Respiratory with constitutional symptoms 2,250 (74.3) 0.81 (0.79–0.83)** 1.01 (0.98–1.04)

Respiratory with gastrointestinal symptoms 58 (80.6) 0.85 (0.75–0.96)* 0.89 (0.79–1.00)

Respiratory with constitutional and
gastrointestinal symptoms

373 (58.5) 0.65 (0.60–0.70)** 0.92 (0.86–0.99)*

Symptom severity scored : : : 0.95 (0.94–0.95)** 0.95 (0.94–0.95)**

Illness stage

Onset day 1,346 (88.2) Referent Referent

Days 1–3 2,138 (75.2) 0. 87 (0.85–0.90)** 0.87 (0.85–0.89)**

Day 4 or later 1797 (82.7) 0. 99 (0.96–1.02) 0.92 (0.89–0.95)**

Healthcare provider consultede

No 5,113 (82.1) Referent Referent

Yes 130 (48.9) 0.73 (0.66–0.81)** 0.83 (0.75–0.91)**

Note. CI, confidence interval. *P < .05; **P < .001.
aOf 6,542 illness diaries submitted for scheduled work days (data missing for some covariates).
bAdjusted for the variables included in column, study season, hospital, age, sex, occupation and work area.
cRespiratory: runny or stuffy nose, sore or scratchy throat, hoarseness, cough, or shortness of breath. Gastrointestinal: nausea, vomiting or diarrhoea. Constitutional: fever, headache, chills,
muscle pain or joint pain.
dSum of 10 respiratory and constitutional symptoms’ ratings; 4-point scale (0–3 for absent to severe).
eConsulted with physician, nurse practitioner, occupational health nurse or physician, or Telehealth nurse.
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HCWs with symptoms of infection or that instituted mandatory
absence from work for 7 days during episodes of laboratory-
confirmed influenza were significantly less likely to work while
symptomatic with an ARI or ILI.17,27 Our data provide an estimate
of the impact of such policies: HCWs in acute-care settings would
miss an average of 2 additional days of work each influenza season.
Infection control and occupational health and safety teams need to
(1) educate HCWs on the risk of transmission of viruses causing
ARIs, (2) improve self-awareness of when the HCWs themselves
are higher risk of transmitting to their vulnerable patients, and (3)
develop and implement policies for working while symptomatic.28

In our cohort, similar to the findings of Chiu et al,27 the most
common reason for working with an ARI (69% of all days were
worked) was that symptoms were mild. Although viral shedding
correlates with symptom severity in respiratory viral illness, it is
not known what proportion of transmission of viral illness is
due to asymptomatic or mildly symptomatic disease compared

to more severely symptomatic disease. Because administrators
can be expected to be concerned about the costs of absenteeism
associated with HCWs staying away from work with mild symp-
toms, better data on the burden of HCW-transmitted illness and
the burden to patients and hospitals caused by HCWs working
while ill will be needed to justify implementing a practice of
HCWs staying home during all episodes of ARI.

Although only 3% of days worked while ill in our cohort were
because the HCWs could not afford to stay home, 80% of our par-
ticipants had paid sick leave. Not being able to afford to lose the pay
and/or not having paid sick leave were cited more often by
HCWs in the study by Chiu et al,24 which was performed in the
United States. However, their participants were encouraged to
choose all applicable reasons, whereas we asked for only 1 reason.
Nonetheless, numerous studies in nonhealthcare settings
report significant associations between paid sick leave benefits
and working while ill.29–32 Policies that provide pay for HCWs

Table 4. Associations Between Healthcare Worker (HCW) Attributes and Their Stated Reasons for Attending Work on Scheduled Work Days When They Had Symptoms
of an Acute Respiratory Illness, Canada 2010–2011 Through 2013–2014

Characteristic

Mild Symptoms
aRR (99.9% CI)
(n = 3,623)a,d

Things to Do
aRR (99.9% CI)
(n = 567)a,e

Felt Obligated
aRR (99.9% CI)
(n = 420)a,g

Well Before Shift
aRR (99.9% CI)
(n = 422)a,g

Can’t Afford
aRR (99.9%CI)
(n = 169)a,h

Age group, y

20–34 Referent Referent Referent Referent Referent

35–49 1.00 (0.90–1.11) 1.31 (0.80–2.14) 0.92 (0.56–1.50) 0.76 (0.51–1.15) 1.21 (0.57–2.56)

50–69 1.07 (0.96–1.20) 1.20 (0.70–2.04) 0.74 (0.42–1.32) 0.83 (0.53–1.29) 0.24 (0.07–0.85)**

Occupation

Otherb Referent Referent Referent Referent Referent

Nurse 0.98 (0.90–1.08) 0.55 (0.35–0.86)** 1.70 (1.13–2.57)** 0.95 (0.66–1.36) 1.37 (0.63–2.98)

Physician 1.13 (0.94–1.36) 0.41 (0.12–1.33) 1.53 (0.50–4.66) 1.12 (0.45–2.79) 0.14 (0.01–3.56)

High-risk work areac

No Referent Referent Referent Referent Referent

Yes 0.85 (0.74–0.99)** 0.83 (0.46–1.49) 0.79 (0.45–1.40) 3.45 (2.38–5.01)** 0.67 (0.27–1.68)

Paid sick leave

Yes Referent Referent Referent Referent Referent

No 0.88 (0.77–1.01) 1.06 (0.62–1.83) 0.99 (0.56–1.74) 0.73 (0.43–1.24) 8.93 (4.20–18.99)**

Manager’s approach to working with ARI or ILI

Encourages me to stay home if I might be infectious Referent Referent Referent Referent Referent

Expects that I work unless too sick 0.94 (0.86–1.03) 0.86 (0.59–1.25) 1.95 (1.24–3.06)** 0.97 (0.66–1.43) 1.31 (0.62–2.78)

Expects I work no matter how bad I feel 0.88 (0.52–1.50) 0.53 (0.05–5.14) 2.40 (0.43–13.33) 1.40 (0.39–4.95) 2.12 (0.20–22.42)

Colleagues’ approach to working with ARI or ILI

Stay home if they might be infectious Referent Referent Referent Referent Referent

Work unless too sick 0.96 (0.86–1.06) 1.19 (0.73–1.92) 1.23 (0.65–2.34) 0.95 (0.59–1.54) 1.67 (0.41–6.79)

Work even if too sick to be productive 0.87 (0.72–1.05) 1.05 (0.47–2.34) 1.44 (0.63–3.27) 0.90 (0.41–1.98) 5.44 (0.98–25.45)

Note. ARI, acute respiratory illness; CI, confidence interval; ILI, influenza-like illness; aRR, adjusted relative risk.
**P < .001 (significance set at <.001 to adjust for multiple testing).
aAdjusted for variables in column, sex, asthma in the past 12 months, chronic health condition, multiple seasons’ participations, province (Ontario or Nova Scotia), and influenza vaccination
status: each reason was compared separately with all others combined.
bNonnursing and nonphysician including other professionals, support, and administrative personnel.
cEmergency department, intensive care unit, or medical inpatient unit.
dSymptoms were mild and felt well enough to go.
eFelt miserable but had things to do.
fFelt miserable but felt obligated to work.
gFelt well when I left home.
hCould not afford to stay home.
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absence during communicable disease illness episodes may help
reduce the percentage who work while ill.

Compared to other HCWs, physicians have greater autonomy
but are often also less likely to have paid sick leave. The cultural
norms regarding “working while sick”may also differ between pro-
fessions.33 In our study, similar to that of Mossad et al,18 physicians
were significantly more likely to work while ill than nurses and
most other categories of HCWs. Also, 3 other studies that reported
nonsignificant differences between physicians and nurses regard-
ing working while ill with ILI were underpowered to identify sig-
nificant differences.16,24,34 In 2 of these 3 studies, physicians were
more likely to work while ill, but the difference was not statistically
significant16,24 In the third study, data by profession were not pro-
vided.34 Because physician behavior is influential to other HCWs,
attention needs to be given to changing both cultural norms among
physicians and developing models of shared coverage to permit
continuity of care allowing for physician absence for illness.

Our study has several limitations. Some of the occupations were
not proportionally represented in the cohort; physicians and other
HCWs were somewhat underrepresented, which affects the gener-
alizability of the results. Influenza vaccination rates were higher in
our study population than in partnering hospitals, suggesting that
participating HCWs were less likely to become ill with influenza
and may have been more likely to adhere to other preventive prac-
tices as well. However generalizability was enhanced by the fact
that data were collected over 4 influenza seasons from a large sam-
ple of HCWs from 9 acute-care hospitals in 3 cities and 2 prov-
inces. Illnesses were self-reported. As such, we cannot assess the
proportion of illnesses for which diaries were not submitted or
whether there were biases in adherence to the submission of these
diaries. In particular, participants were asked to submit a self-
collected mid-turbinate nasal swab with every ARI. This protocol
may have reduced the number of ARIs reported, resulting in an
underestimation of the incidence of illness and absence fromwork.
Similarly, attendance at work was self-reported. Alternatively, par-
ticipants completed illness diaries in near real time, reducing recall
bias, and research staff sent weekly reminders to participants to
complete illness diaries and followed up with anyone who sent a
swab without completing at least 3 diaries or vice versa.

In summary, our study confirms that working with symptoms
of an ARI is common in our hospitals and provides an estimate of
the increased rate of absenteeism that would result if no HCWs
worked with ARI. Our data also reveal that the greatest contributor
to working with ARI is that the illness is perceived as too mild to
interfere with work. Reducing the rate of HCWs working with ARI
will require changing both sick leave policies and cultural norms. It
may also require data that better quantify the risk of transmission
associated with HCWs working while ill.
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