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The annual economic burden of influenza in the 
United States, depending on the severity of the 

influenza season, ranges from $15 billion to $64 bil-
lion, of which lost productivity accounts for a sub-
stantial proportion (1). The annual economic burden 
of noninfluenza viral respiratory tract infections is 
estimated to be $40 billion (2). As a result of absentee-
ism and diminished work capacity, employees with 
medically attended influenza can expect to lose 69% 
of their usual workplace productivity and employees 
with noninfluenza acute respiratory illness (ARI) can 
expect to lose 58% of their usual workplace produc-
tivity during the week after symptom onset (3). With 
about two thirds of the US adult population partici-
pating in the labor force (4), workplace contacts can 
play a major role in the transmission of influenza (5). 
Influenza vaccination can reduce illness and work 
absenteeism associated with influenza (6), but fewer 
than one third of US adults 18–64 years of age were 
vaccinated in the 2017–2018 influenza season (7).

Respiratory etiquette, regular hand hygiene, and 
staying home for >24 hours after fever subsides can 
help slow the spread of seasonal and pandemic in-
fluenza (8). For employed adults, staying home when 
ill usually entails taking sick days or working from 
home. During a respiratory illness, some employees 
may have a telework option, whereby they are per-
mitted to perform their usual work functions while 
staying at home (without having to use paid time 
off or sick leave benefits). Telework may be a good 
mitigation strategy during an influenza pandemic 
if ill persons work remotely and avoid exposing co-
workers during the contagious period (9). About 24% 
of employed persons in the United States telework 

regularly, varying from 8% in production occupa-
tions to 34% in managerial and professional occu-
pations (10). Teleworking options also tend to track 
closely with education; 13% of workers with less than 
a high school diploma report being able to telework, 
compared with 37% of those with a bachelor’s degree 
or higher (10).

Approximately 74% of US civilian workers re-
ceive paid sick leave and 75% receive paid vacation 
leave benefits (11). However, the effect of access to 
telework and paid leave benefits on staying away 
from the workplace during influenza illness is largely 
unknown (5). This study assessed the association be-
tween access to telework and paid leave benefits and 
short-term work attendance in employed adults dur-
ing a medically attended ARI or influenza episode.

Methods

Study Population
Study enrollees were patients seeking care for an ARI 
with cough within 7 days of illness onset during No-
vember 1, 2017–April 19, 2018 (the 2017–18 influenza 
season), at outpatient facilities affiliated with sites 
participating in the US Influenza Vaccine Effective-
ness Network. The sites are in Ann Arbor and Detroit, 
Michigan; Pittsburgh, Pennsylvania; Temple, Texas; 
Seattle, Washington; and Marshfield, Wisconsin, 
USA. The study methods have been published previ-
ously (12,13). The institutional review boards at the 
sites approved the study. Study participants provid-
ed informed consent.

Data Collection
Data collected at the enrollment visit included sex, 
race/ethnicity, education, general health before ill-
ness, number of children <12 years of age living in 
household, date of illness onset, and symptoms (fe-
ver/feverishness, sore throat) (Appendix Table 1, 
https://wwwnc.cdc.gov/EID/article/26/1/19-
0743-App1.pdf). Data extracted from electronic medi-
cal records included age, medical conditions associ-
ated with increased risk of influenza complications 
(based on medical encounters associated with Inter-
national Classification of Diseases codes in the year 
before enrollment) (12), and influenza vaccination. 
Nasal and oropharyngeal swab specimens were col-
lected at the enrollment visit; all persons were tested 
for influenza viruses using real-time reverse tran-
scription PCR (rRT-PCR).

Adults 19–64 years of age were asked to complete 
a survey 7–14 days after enrollment. The follow-up 
survey for the 2017–18 influenza season included 
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We assessed determinants of work attendance dur-
ing the first 3 days after onset of acute respiratory ill-
ness (ARI) among workers 19–64 years of age who 
had medically attended ARI or influenza during the 
2017–2018 influenza season. The total number of 
days worked included days worked at the usual work-
place and days teleworked. Access to paid leave was 
associated with fewer days worked overall and at the 
usual workplace during illness. Participants who indi-
cated that employees were discouraged from coming 
to work with influenza-like symptoms were less likely to 
attend their usual workplace. Compared with workers 
without a telework option, those with telework access 
worked more days during illness overall, but there was 
no difference in days worked at the usual workplace. 
Both paid leave benefits and business practices that 
actively encourage employees to stay home while sick 
are necessary to reduce the transmission of ARI and 
influenza in workplaces.
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questions about the following: hours expected to 
work in a typical week, hours usually worked from 
home (telework, telecommute, or remote work), 
receipt of any paid leave that could be used for an 
illness (e.g., sick leave, personal time off, vacation 
leave), whether they worked the day before illness, 
and work attendance during the first 3 days of illness 
(including number of days worked at the usual work-
place and number of days worked from home) (Ap-
pendix Table 1). Participants were also asked about 
recovery from illness, return to normal activities (e.g., 
work, exercise, housework/chores), type of employ-
ee, type of position, and number of employees in the 
company/organization. Workers were asked to rate 
their level of agreement with 3 statements about their 
place of work using a Likert scale (Appendix Table 
1). Responses were dichotomized as “agree” or “not 
agree”; “strongly agree” and “agree” responses were 
categorized as “agree.”

Definitions
Study participants who reported that they regularly 
worked from home >1 hour in a typical week were 
classified as having access to telework (habitual tele-
workers). Because persons who worked from home 
for only a few hours a week may not telework >1 full 
day a week, we performed an analysis based on the 
hours teleworked (none, <8 hours, or >8 hours) to as-
sess the robustness of the findings (14). Persons who 
reported that they received any paid leave that could 
be used for an illness (e.g., paid sick leave, vacation 
leave, or personal time off) were classified as having 
paid leave benefit (15). Part-time workers were those 
working >20 but <35 hours; full-time was defined as 
>35 hours/week (10). We computed the total number 
of days worked in the first 3 days of illness by sum-
ming the number of days worked at the usual work-
place and the number of days worked from home. We 
defined laboratory-confirmed influenza as a positive 
rRT-PCR test for influenza A or B from a nasal or oro-
pharyngeal swab specimen.

Inclusion and Exclusion Criteria
If an adult 19–64 years of age enrolled in the study 
>2 times because of multiple episodes of ARI during 
the influenza season, we included the first enrollment 
(Figure). Participants who completed the follow-up 
survey >14 days after enrollment were excluded to 
minimize recall bias (16). Participants were also ex-
cluded if they were unemployed, self-employed, 
owned their own business, worked solely from home, 
or were employed <20 hours/week. Only responses 
that added up to 3 days for the question on work  

attendance during the first 3 days of illness were con-
sidered valid and used for the final analysis. Exam-
ples of valid and invalid responses are provided in 
Appendix Table 2.

Statistical Analysis
We computed the median days to return to normal 
activities and the median days to recovery from ill-
ness using the Kaplan-Meier method to take into ac-
count that a substantial proportion of participants 
had not returned to normal activities (13%) or recov-
ered from their illness (32%) at the time of follow-
up. We used a χ2 test to assess differences between 
categories, Student t-test for means, and Wilcoxon 
rank-sum tests to assess differences between medi-
ans. We ran zero-inflated Poisson regression, which 
accounts for excess zeroes, using PROC GENMOD 
in SAS version 9.4 (SAS Institute, https://www.sas.
com) to compute ratios of days worked adjusted for 
potential confounding variables (17). The dependent 
variable in the regression models was the number of 
days worked during the first 3 days of illness (i.e., 0, 1, 
2, or 3 days). In addition to running models using the 
total days worked during the first 3 days of illness, an 
indicator of productivity, as the dependent variable, 
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Figure. Total enrolled and number of persons included in analyses 
of work attendance during the first 3 days of acute respiratory 
illness or influenza, United States, 2017–18 influenza season. 
*Valid responses are those that added up to 3 days for the question 
on work attendance during the first 3 days of illness (see Appendix 
Table 2, https://wwwnc.cdc.gov/EID/article/26/1/19-0743-App1.pdf).
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we ran models using days worked at the usual work-
place during the first 3 days of illness, a measure of 
the potential for virus transmission to co-workers, as 
the dependent variable. The exposure variables were 
access to telework (0 = no, 1 = yes) and access to paid 
leave (0 = no, 1 = yes). We used a forward selection 
process. Because age, sex, and socioeconomic status 
have been identified as confounders (18), we retained 
age, sex, and education (proxy for socioeconomic sta-
tus) in the models. Statistical significance was set at 
α = 0.05 (2-tailed).

Results
A total of 4,300 adults 19–64 years of age were en-
rolled across the study sites. Overall, 2,862 (67%) 
adults completed the follow-up survey within 14 
days of enrollment (Figure), and 2,008 workers met 
the employment criteria. Of these, 1,374 (68%) had 
valid responses for the question on work attendance 
during the first 3 days of illness and were included 
in the analysis. The proportion of adults with valid 
responses was 85% (757/894) for the Washington and 
Wisconsin sites and 55% (617/1,114) for the other 3 
sites. The proportion with valid responses was higher 
for non-Hispanic whites and other races compared 
with non-Hispanic blacks and Hispanics (71% vs. 
54%; p<0.001) and for hourly workers compared with 
non–hourly workers (71% vs. 66%; p<0.05). Valid re-
sponses were also higher for persons who received 
influenza vaccination (72% vs. 65%; p<0.01) and those 
with paid leave benefits (70% vs. 64%; p<0.05). The 
proportion with valid responses did not differ by age, 
sex, education, access to telework, and other variables 
(data not shown).

Among the 1,374 adults with valid responses, the 
median age was 42 years, 64% were female, and 82% 
were non-Hispanic white. The median hours expect-
ed to work in a typical week was 40 (5th, 95th percen-
tile: 25, 52). Thirty-six percent of participants had lab-
oratory-confirmed influenza; patients with influenza 
were more likely to report fever (84%) than patients 
who tested negative for influenza (53%) (p<0.001), 
whereas the proportions reporting sore throat were 
similar (77% vs. 81%). In accordance with the criteria 
for enrollment in the study, all participants’ symp-
toms included cough. 

The median time from illness onset to enroll-
ment was 3 days (5th, 95th percentile: 1, 7), and the 
median interval from enrollment to follow-up was 7 
days (5th, 95th percentile: 6, 12). Based on the Kaplan-
Meier method, the median interval from illness on-
set to return to normal activities was 7 days, and the 
median interval from illness onset to recovery from 

illness was 11 days. During the first 3 days of illness, 
539 (39%) reported that they did not work at all. The 
mean number of total days worked during the first 
3 days of illness was 1.14 days (range 0–3 days), the 
mean number of days absent from work because of 
illness was 1.06 days (range 0–3 days), and the mean 
number of days not worked because of having a 
scheduled day off or any other reason was 0.80 days 
(range 0–3 days). 

Data on access to telework were available for 
1,362 adults and data on paid leave benefits for 1,356 
adults; 198 (15%) reported having access to tele-
work, and 1,074 (79%) received paid leave benefits. 
Among persons with access to telework, the median 
hours usually teleworked was 8 hours/week (5th, 
95th percentile: 2, 30 hours/week). Adults who re-
ported access to telework and paid leave were signifi-
cantly different from those who reported no access 
by having higher education levels (p<0.001), work-
ing full time (p<0.01), and being salaried employees 
(p<0.001) (Table 1, https://wwwnc.cdc.gov/EID/
article/26/1/19-0743-T1.htm). Furthermore, adults 
with access to telework and paid leave were more 
likely to be encouraged by their employer to go home 
if they had influenza-like symptoms at work (p<0.01); 
these employees also had greater control over taking 
days off from work for illnesses (p<0.001) (Table 1).

The proportion of adults who worked the day be-
fore illness was similar for those with access to tele-
work compared with those without access, as well 
as for those with paid leave benefits compared with 
those without (Table 1). Among adults who worked 
the day before illness, telework was more common 
among those with access to telework (habitual tele-
workers) than for those who were not habitual tele-
workers (14% vs. 1%, p<0.001).

During the first 3 days of illness, the proportion 
who did not work at all was 28% (55/198) for those with 
access to telework compared with 41% (477/1,164) for 
those without telework access (p<0.001). The mean of 
the total days worked was greater for adults with ac-
cess to telework than for adults without access to tele-
work (mean 1.46 vs. 1.09 days; p<0.001) (Table 2). This 
difference was attributable to more days telework-
ing while ill, as there was no difference in the mean 
number of days worked at the usual workplace while 
ill (Table 2). Adults without access to telework took 
more time off because of illness (mean 1.10 vs. 0.80 
days; p<0.001). In contrast, adults with access to paid 
leave showed no differences in the mean total days 
worked during acute illness or mean days worked 
at the usual workplace, compared with those among 
persons without access to paid leave (Table 2).
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The results of zero-inflated Poisson regression 
analyses showed that participants who had access to 
paid leave were significantly less likely to work dur-
ing the first 3 days of illness (adjusted ratio of days 
worked 0.81, 95% CI 0.68–0.96) or to work at their 
usual workplace (adjusted ratio of days worked 0.81, 
95% CI 0.67–0.96) (Table 3). Persons who worked in 
an organization in which employees were discour-
aged from coming to work if they had influenza-like 
symptoms were also significantly less likely to work 
during the first 3 days of illness (adjusted ratio 0.86, 
95% CI 0.76–0.97) or to work at their usual workplace 
(adjusted ratio 0.85, 95% CI 0.74–0.96) (Table 3). In 
contrast, persons with access to telework were sig-
nificantly more likely to work during the first 3 days 
of illness (adjusted ratio 1.25, 95% CI 1.07–1.46) (Table 
3). However, access to telework was not associated 
with the number of days worked at the usual work-
place (adjusted ratio 0.98, 95% CI 0.82–1.17) (Table 3).

The findings were similar among workers with 
laboratory-confirmed influenza (Table 4; Appendix 
Tables 3–5). Results were similar for sites with higher 

proportions of valid responses (Washington and Wis-
consin) and lower proportions (Michigan, Pennsylva-
nia, and Texas sites) (Appendix Table 6). The analysis 
by hours teleworked showed similar findings (Ap-
pendix Table 7).

Discussion
Among working adults who sought medical care for 
an ARI from 5 sites across the country, we found that 
79% had access to paid leave and 15% were able to 
telework. Our study results show that both paid leave 
benefits and business practices that actively encour-
age employees to stay home when ill may be neces-
sary to keep sick employees away from the work-
place. Access to telework, where feasible, helps retain 
some work productivity.

Because infectiousness of adults with influenza is 
greatest during the first 3 days of illness (19,20), pre-
venting workplace attendance of ill persons during 
the first several days of illness might be most neces-
sary for reducing workplace-based transmission. In 
previous research, a greater proportion of workers 
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Table 2. Work attendance during the first 3 days of illness among adults with medically attended acute respiratory illness or influenza, 
United States, 2017–18 influenza season* 

Work attendance 

Mean no. days worked 
Access to telework 

 
Paid leave benefits 

Yes, n = 198 No†, n = 1,164 Yes, n = 1,074 No, n = 282 
Worked 1.46‡ 1.09  1.15 1.09 
 Usual workplace 1.05 1.07  1.07 1.05 
 Teleworked 0.41‡ 0.02  0.08 0.04 
Did not work 1.54‡ 1.91  1.85 1.91 
 Felt ill 0.80‡ 1.10  1.03 1.17 
 Day off 0.64 0.72  0.72 0.66 
 Other reasons 0.11 0.10  0.10 0.07 
*Days worked or not worked ranged from 0 to 3 days. Boldface indicates statistical significance. 
†Among 1,164 persons with no telework access (i.e., did not habitually telework), 15 persons reported that they worked from home for ≥1 d during the first 
3 d of illness. 
‡p<0.001. 

 

 
Table 3. Adjusted analysis to assess the association with days worked during the first 3 days of illness among adults with medically 
attended acute respiratory illness or influenza, United States, 2017–18 influenza season* 
Characteristic Total days worked, n = 1,306 Days worked at the usual workplace, n = 1,306 
Access to telework 
 No Referent Referent 
 Yes 1.25 (1.07–1.46)† 0.98 (0.82–1.17) 
Access to paid leave 
 No Referent Referent 
 Yes 0.81 (0.68–0.96)‡ 0.81 (0.67–0.96)‡ 
Discouraged from coming to work with influenza-like symptoms 
 Not agree Referent Referent 
 Agree 0.86 (0.76–0.97)‡ 0.85 (0.74–0.96)‡ 
*Values are adjusted ratios of days worked (95% CI). Boldface indicates statistical significance. Total days worked represents the sum of days worked at 
the usual workplace and days teleworked during the first 3 days of illness. The dependent variable in the zero-inflated Poisson regressions was days 
worked during the first 3 days of illness (i.e., 0, 1, 2, or 3 d). The final models contained the following independent variables: access to telework; access to 
paid leave; employees are discouraged from coming to work when they have flulike symptoms; age; sex; education; fever; worked the day before illness; 
having a lot of control over taking days off for illnesses; full-time worker; and employee type. The variable “employees are encouraged to go home if they 
have influenza-like symptoms at work” was excluded from the models because it was highly correlated with the variable “employees are discouraged from 
coming to work when they have influenza-like symptoms” (Spearman correlation coefficient 0.76; p<0.001); the latter variable has more relevance for 
reducing virus transmission in the workplace (not coming to work at all vs. coming to work with influenza-like symptoms and then told to go home). Sixty-
eight records were excluded because of missing values. 
†p<0.01. 
‡p<0.05.  
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reported going to work always or most of the time 
when they have a cold or influenza, compared with 
those experiencing more serious illnesses, injuries, 
or major physical problems (21). Reasons for work-
ing while experiencing influenza-like illness (ILI) in-
clude still being able to perform job duties, not feeling 
bad enough to miss work, not thinking their illness 
is contagious or could make other persons sick, and 
professional obligation to co-workers (22). We have 
documented that workplace cultures that encourage 
employees to refrain from coming to work when ill 
may play a crucial role in keeping workers away from 
the workplace when sick. In this study, persons with 
access to paid leave worked fewer days overall and 
at the usual workplace while ill. Two previous stud-
ies reported that access to paid sick days was associ-
ated with staying home for medically confirmed ILI 
or influenza (23,24), and 1 study found no association 
between having paid sick leave benefits and staying 
home from work because of ILI (25). These 3 studies 
did not assess telework.

We found that workers with access to telework 
used this benefit to work more total days while ill 
than those without it. Access to telework may en-
able persons to work from home on a day that they 
might otherwise have to take a sick day to comply 
with the “stay home when sick” recommendation. 
Availability of telework options is therefore possibly 
beneficial from the employer’s perspective in terms 
of reduced sick leave usage and preserved productiv-
ity. However, we observed little difference between 
workers who have access to telework and those who 
do not regarding the number of days worked at the 
usual workplace while sick. This finding suggests 
that just having telework policies in place may not 

be sufficient to keep workers with access to telework 
from going to their workplace while sick. More effort 
is needed to encourage sick workers with telework 
access to work from home instead of at their usual 
workplace. In contrast to our findings with regard to 
telework, a previous study of workers in 3 large US 
companies (a national retail chain, a transportation 
company, and a durable goods manufacturing com-
pany) during the 2007–08 influenza season reported 
that workers who could telework had a 30% lower 
rate of attending work at their usual worksite when 
they had severe ILI symptoms (26). However, the au-
thors acknowledged that their study was based on a 
convenience sample of only 3 employers, which lim-
ited the generalizability of their findings.

The 2017–18 influenza season, during which in-
fluenza A(H3N2) viruses predominated, was a high-
severity season with widespread influenza activity 
across the country for an extended period (27). The 
influenza A(H3N2) strain typically causes more se-
vere symptoms than the influenza A(H1N1) strain 
(28). The health-related workplace absenteeism rate 
in the 2017–18 influenza season was higher than the 
average rate of the previous 5 seasons (29). It is un-
known whether the findings of this study would be 
similar in a less-severe influenza season. However, 
our results were similar for influenza-negative ARI 
cases, which are usually less severe than influenza 
cases. Thus, it seems likely that the findings would be 
similar in less-severe influenza seasons.

Our study has some limitations. First, almost one 
third of eligible adults were excluded from the analy-
sis because of invalid responses regarding work at-
tendance during the first 3 days of illness. However, 
similar results were seen for the Washington and  
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Table 4. Adjusted analysis to assess the association with days worked during the first 3 days of illness, United States, 2017–18 
influenza season, by laboratory-confirmed influenza* 

Characteristic 

Total days worked 

 

Days worked at the usual workplace 
Influenza positive, 

n = 464 
Influenza negative, 

n = 839 
Influenza positive, 

n = 464 
Influenza negative, 

n = 839 
Access to telework  
 No Referent Referent  Referent Referent 
 Yes 1.46 (1.09–1.96)† 1.19 (0.99–1.43)  1.15 (0.83–1.60) 0.92 (0.75–1.14) 
Access to paid leave  
 No Referent Referent  Referent Referent 
 Yes 0.81 (0.57–1.14) 0.82 (0.68–1.00)  0.79 (0.55–1.12) 0.83 (0.68–1.02) 
Discouraged from coming to work with influenza-like symptoms  
 Not agree Referent Referent  Referent Referent 
 Agree 0.71 (0.55–0.91)‡ 0.92 (0.80–1.06)  0.72 (0.55–0.94)† 0.90 (0.78–1.05) 
*Data are presented as adjusted ratios of days worked (95% confidence interval), unless otherwise indicated. Boldface indicates statistical significance. 
The dependent variable in the zero-inflated Poisson regressions was the number of days worked during the first 3 days of illness. The final models 
contained the following independent variables: access to telework; access to paid leave; employees are discouraged from coming to work when they have 
influenza-like symptoms; age; sex; education; fever; worked the day before illness; having a lot of control over taking days off for illnesses; full-time 
worker; and employee type. Sixty-eight records were excluded because of missing values, and an additional 3 records were excluded because laboratory 
confirmation of influenza by real-time reverse transcription PCR was not available. 
†p<0.05. 
‡p<0.01. 
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Wisconsin sites, which had higher rates of valid re-
sponses than the other 3 sites. Second, we assessed 
work attendance during the first 3 days of illness. 
Further research on work attendance during the sub-
sequent days of illness may be helpful. Third, our 
study was conducted among workers with medically 
attended ARI. The findings may not be generalizable 
to workers with non–medically attended ARI, which 
tends to be less severe (30). Fourth, our study indi-
cates that employees with access to telework worked 
more days overall than those without telework access. 
We did not, however, assess actual levels of work-
place productivity or measures of output. Adults 
may have reduced work performance if they worked, 
whether on-site or remotely from home, while not 
feeling well (13,31). Fifth, our definition of paid leave 
included both paid sick days and paid vacation days. 
Because paid vacation leave may be less flexible than 
paid sick leave for taking time off on short notice for 
an unexpected illness (15), more research is needed 
to assess the effect of paid sick days on work atten-
dance among persons with ARI or influenza. Finally, 
although we adjusted for potential confounding vari-
ables, an observational study such as ours cannot rule 
out the possibility that unmeasured variables (e.g., 
occupation) may have distorted the results. How-
ever, the proportion who worked the day before ill-
ness, which represents baseline measurement of the 
outcome, was similar between the intervention and 
control groups (e.g., telework access versus no tele-
work access), indicating that the groups were initially 
comparable with a lower likelihood of the presence of 
confounding variables (32).

The desired public health result of employee ac-
cess to paid leave and telework is an increased ability 
to comply with the public health recommendation to 
stay home when ill, which helps decrease risk of dis-
ease transmission in the workplace. Ideally, staying 
home when ill with a respiratory infectious disease 
should eventually become commonplace behavior 
or even a social norm. Having access to paid leave 
is likely a critical enabling factor that reduces finan-
cial barriers to staying away from work when ill 
(33–35). Organizational policies that are conducive to 
providing paid leave are therefore critically needed, 
but almost equally crucial are supportive business 
practices that actively encourage employees to stay 
home when sick. Therefore, both broader macro-level 
policy interventions and stimulation of business cul-
ture change at a micro level of individual work or-
ganizations, possibly even individual teams, may be 
necessary to help reduce the transmission of ARI and 
seasonal or pandemic influenza in workplaces.
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