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Abstract

Introduction: Staying home when sick can reduce the spread of influenza. The objectives of this
study were to quantify the percentage of workers who had paid sick leave (PSL) benefits, examine
sociodemographic characteristics that may be associated with having these benefits, and examine

the association between having PSL benefits and use of sick days and influenza vaccination status.

Methods: The public-use dataset from the 2009 National HIN1 Flu Survey (NHFS) were
analyzed in 2017. Wald chi-square tests and t-tests were used to test for associations between
having PSL benefits and sociodemographic characteristics and industry and occupation groups, the
associations between having PSL benefits and seeking treatment when sick with influenza-like
illness (ILI), and taking days off work when sick with ILI. Logistic regression was used to
determine variables associated with having PSL benefits and the association between having PSL
benefits and influenza vaccination status.

Results: Sixty-one percent of employed adults reported having PSL benefits during the 2009-10
influenza season. Being younger, female, Hispanic, less educated, or a farm/blue collar worker
were associated with reduced likelihood of having PSL benefits. Not having PSL benefits was
associated with a lower likelihood of receiving an influenza vaccination and visiting a health
professional when sick with ILI.

“Corresponding author at: National Center for Immunization and Respiratory Diseases (NCIRD), Centers for Disease Control and
Prevention (CDC), 1600 Clifton Road, NE, Mail Stop A-19, Atlanta, GA 30329-4027, USA. xds3@cdc.gov (Y. Zhai).

Author’s contribution

YZ and TS conceived the study. YZ wrote the first draft of the manuscript and led revisions of all subsequent versions. YZ and TS had
access to data and take responsibility for the data’s integrity. YZ performed the statistical analyses and takes responsibility for the
integrity of all statistical results. TS, KK, CB, and MD participated in data interpretation and writing of the manuscript, and advised on
the data analysis. All authors have reviewed and approved the submitted version of the manuscript.

Publisher's Disclaimer: Disclaimer
Publisher's Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.

Conflicts of interest statement

The authors have no financial relationships relevant to this article.
Financial disclosure

No financial disclosures were reported by the authors of this paper.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zhai et al. Page 2

Conclusions: The percentage of workers who have PSL benefits differs by sociodemographic
characteristics and industry/occupation groups. Offering PSL benefits along with promoting
influenza vaccination and encouraging employees with ILI to stay home can increase influenza
vaccination coverage and help control the spread of influenza.
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1. Introduction

The 2009 pandemic influenza A(HIN1)pdmO09 virus caused approximately 60.8 million
cases of influenza, 274,304 hospitalizations, and 12,469 deaths in the United States [1].
Approximately 80% of these deaths were among adults of working age (18-64 years) [1].
Workplace transmission of influenza is associated with workdays lost [2,3]. One study
estimated that eight million workers attended work while infected with the A(HLN1) pdm09
virus, and these workers were estimated to pass their influenza infection to as many as seven
million co-workers [4].

During a pandemic, before effective vaccines are widely available, staying home from work
and school may be the most effective measure for controlling the spread of infection [5,6].
Paid sick leave (PSL) benefits allow workers to stay home or visit a doctor or other medical
professional when they are ill [7]. PSL has become more important as the percentage of
dual-career couples among married-couple families has increased to 48.3% in 2017[8]. In
the United States by 2018, nineteen cities, D.C., and ten states have passed laws mandating
PSL [9]. According to the National Compensation Survey, the percentage of civilian workers
having access to PSL benefits remained stable at 65-68% from 2009 to 2016 then increased
to 72% in 2017 [10].

Influenza vaccination is the most important strategy to prevent people from getting influenza
and influenza-related complications [11]. The Advisory Committee on Immunization
Practices (ACIP) recommends routine annual influenza vaccination for all people 6 months
and older who do not have contraindications [12]. However, influenza vaccination coverage
for working age adults remains below 40% and well below the Healthy People 2020
(HP2020) target of 70% [13,14]. Some evidence indicates that a lack of PSL deters workers
from receiving preventive care, including vaccinations, and from seeking medical treatment
when needed [15-18]. Few studies have examined the association between PSL and
influenza vaccination uptake among U.S. workers. One study found that one-hour paid time
off (PTO) did not improve the influenza vaccination rate among healthcare workers, while
another study concluded that universal PSL resulted in a 42% higher odds of receiving
seasonal influenza vaccination [19].

The objectives of this study were: to describe the prevalence of having PSL benefits among
U.S. workers by sociodemographic characteristics and industry and occupation (1&O) of
employment; to identify variables associated with having PSL benefits; and to examine the
association between having PSL benefits and (1) taking sick days from work, (2) seeking
treatment due to influenza-like illness (ILI), and (3) influenza vaccination status (seasonal
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and pandemic HIN1 influenza vaccine [pH1N1]) during the 2009 pandemic. The findings
from this study can inform policy makers and employers regarding the impact of PSL
benefits on influenza vaccination coverage among workers and behaviors related to the
spread of influenza illness in the workplace, especially during an influenza pandemic.

Methods

2.1. Study sample

2.2.

The public-use, de-identified version of data from the 2009 National HIN1 Flu Survey
(NHFS) were analyzed in 2017. The NHFS was a list-assisted random-digit-dialed telephone
survey of sampled households with a landline and/or cellular telephone from all 50 states
and the District of Columbia and was conducted from October 2009 through June 2010 [20-
22]. The NHFS was designed to provide timely population-based within-season national and
state-level estimates for pH1N1 and seasonal influenza vaccination coverage. In addition to
questions related to pH1N1 and seasonal influenza vaccination status and recent respiratory
illness and health risks, the adult questionnaire included questions about employment status
and 1&0 of employment. PSL information was collected from adults who completed the
survey in January through June 2010 and reported that they were employed full time. The
Council of American Survey Research Organizations (CASRO) response rate for the NHFS
was 34.0% for landline and 25.5% for cellular telephones, with 19.9% of the interviews
completed from the cellular telephone sampling frame [20,23]. The NHFS included
completed interviews for 70,944 children and adults. For this study, analysis was restricted
to 15,933 adults aged 18 years and older who were employed full time, completed the
survey during January-June 2010, and answered the PSL questions.

Measures

The status of having PSL benefits was assessed for adults who reported being currently
employed full time by asking the following, “Workers sometimes receive benefits in addition
to their wages. Whether you receive them or not, please tell me whether you are ELIGIBLE
to receive sick leave with full pay.” Respondents who refused to answer or responded “don‘t
know” to the question were excluded from the analysis (2.0%). IL1 was defined based upon
affirmative response to the questions “During the past month, were you ill with a fever?” and
“Did you also have a cough or sore throat?” Receiving treatment for ILI was based on
response to the question “Did you visit a doctor, nurse, or other health professional for this
illness?”

Both pH1N1 and seasonal influenza vaccination status were assessed based upon self-report.
Respondents were asked, “Since September 2009, have you had an HIN1 flu vaccination?”
and if so, “During what month did you receive [your/your first] HIN1 flu vaccine?”
Respondents were also asked, “Since August 2009, have you had a seasonal flu
vaccination?” and if so, “During what month did you receive your most recent seasonal flu
vaccine?” Those who reported receiving a seasonal or pH1N1 influenza vaccination during
August 2009 or September 2009, respectively, through May 2010 were defined as
vaccinated. Vaccinated respondents were identified as having received the seasonal and/or
pH1N1 influenza vaccine, and were also identified as having received “any influenza”
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vaccine (i.e. seasonal, pH1N1, or both). Influenza vaccination coverage estimates for
seasonal, pH1N1, and any influenza vaccine were calculated using Kaplan-Meier analysis
with the event being time (in months) of receipt of the first dose of seasonal, pH1N1, or any
influenza vaccine. Respondents who reported not to have been vaccinated at the time of the
interview were censored on the month of interview.

Respondent-reported sociodemographic characteristics included in this study were: age, sex,
race/ethnicity, education level, household poverty level, health insurance status, number of
children in the household, Metropolitan Statistical Area (MSA), and 1&O of employment.
The household poverty level variable was based on reported total household income in the
past calendar year and the total number of people and children living in the household,
according to the U.S. Census poverty thresholds [24]. 1&O were initially grouped following
the Standard Occupational Classification (SOC) and North American Industry Classification
System (NAICS) [25-27]. For this study, occupations were regrouped into four categories,
and industries were regrouped into eight National Occupational Research Agenda (NORA)
sectors using a similar categorization as previously outlined in the literature (Appendix A)
[28,29]. Specific SOC and NAICS codes included in each broad industry and occupation
category are listed in Appendix Table Al.

2.3. Statistical analysis

Wald chi-square tests followed by post-hoc comparison t-tests were used to test the
associations between sociodemographic characteristics and 1&0 groups and having PSL
benefits. These tests were also used to examine the associations between having PSL
benefits and reporting ILI in the past month, and—among those who reported IL1—being
treated for the illness and taking days off from work due to the illness. Multivariable logistic
regression models were used to determine (1) variables independently associated with
having PSL benefits and (2) the association between having PSL benefits and influenza
vaccination status. The restriction in this study to interviews conducted January through June
lends validity to this second multivariable model because it reduces the possibility of
vaccinations occurring after the interview. An additional analysis was conducted on the
subset of adults not vaccinated in the workplace because about 85% of vaccinated workers
who had PSL benefits reported being vaccinated at their workplace, making vaccination at
the workplace an important confounder of the association between PSL and influenza
vaccination coverage. Adjusted prevalence ratios (APR) based on predicted marginals from
the logistic regression models are reported [30,31]. Collinearity of model variables was
examined [32]. All analyses were weighted to population totals and to adjust for households
having multiple telephone lines, unit non-response, and non-coverage of non-telephone
households. All statistical tests were two-sided with a significance level of 0.05. Estimates,
along with 95% confidence intervals (Cls), were calculated using SAS (version 9.3) and
SUDAAN (version 11.01) to account for the complex survey design.

3. Results

The percentage of employed adults who had PSL benefits are presented by
sociodemographic and 1&O characteristics in Table 1. Overall, 61.0% of U.S. employed
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adults had PSL during the 2009-10 A(H1N1)pdmQ9 pandemic season. In bivariate analysis,
a higher proportion of employed adults aged 35-44 years and 45-54 years had PSL
compared with employed adults aged 55 years and older. A lower proportion of Hispanic
workers had PSL than workers in other race/ethnicity groups. The proportion who had PSL
among workers with less than a high school diploma was lower (34.7%) compared with
workers who were more educated, and only about half that of workers with a college degree
(71.7%) (Table 1). Workers living in households with 3 or more children were less likely to
have PSL than workers living in households with fewer children. Workers living in a non-
MSA, living at or below poverty, or who were uninsured were less likely to have PSL. Farm/
blue collar workers had a lower percentage with PSL than workers of other occupations,
with the percentage who had PSL among farm/blue collar workers being less than half that
of white collar workers (35.7% vs. 72.0%). Workers in both the agriculture, forestry &
fishing industry (32.9%) and construction industry (35.0%) were less likely to have PSL
than workers in all other industries, with the proportion who had PSL being approximately
half that of workers in other industries (Table 1).

Results from the multivariable logistic regression model were similar to those from the
bivariate analysis. The exceptions were that, after controlling for other sociodemographic
characteristics, sex was associated with having PSL, with male workers being more likely to
have PSL benefits. Also, only black workers were more likely to have PSL than Hispanic
workers in the model. Finally, the number of children in the household and MSA were no
longer significant factors in predicting the status of having PSL benefits (Table 1).

In bivariate analysis, workers who had and those who did not have PSL were equally as
likely to report being sick with ILI in the past month. Among workers who reported being
sick with ILI in the past month, those who had PSL benefits were more likely to seek
treatment for their illness than those who did not have PSL (48.9% vs. 30.7%). Multivariable
analysis confirmed that having PSL benefits was independently associated with seeking
treatment for their illness (Table 2).

Influenza vaccination coverage estimates for seasonal, pH1N1, and any influenza vaccine
among workers with and without PSL are shown in Fig. 1. For all three vaccination
categories, workers with PSL were more likely to be vaccinated, with influenza vaccination
coverage estimates for workers with PSL approximately 15, 10, and 15 percentage points
higher than those without PSL, respectively. After excluding workers who reported being
vaccinated at their workplace and may not have needed to use PSL for influenza vaccination,
vaccination coverage among workers with PSL continued to be higher (Fig. 1).

In multivariable analysis, having PSL was found to be independently associated with
influenza vaccination status. Workers with PSL were greater than 30% more likely to be
vaccinated against influenza, after adjusting for other factors (APR 1.38, 1.31, and 1.34, for
seasonal, pH1N1, and any influenza vaccinations, respectively). After excluding workers
who reported being vaccinated at their workplace, the positive association between having
PSL and vaccination status persisted for seasonal (APR 1.18), pH1N1 (APR 1.14), and any
(APR 1.17) influenza vaccination (Table 3).
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4. Discussion

The results of this study indicate that approximately 40% of workers did not have PSL
benefits during the A(H1IN1)pdmOQ9 pandemic. A majority of workers reported going to
work when they were sick with a cold or flu [33]. Offering PSL and encouraging sick
workers to stay home are important for reducing the spread of influenza. A simulation study
found that having employees infected with influenza stay home and out of the workplace
could reduce influenza transmission in the workplace by 25-40%, and providing PSL would
reduce workplace infections by 6% [34]. Another study reported that the spread of ILI
decreased by about 5% after some U.S. cities mandated worker access to PSL benefits [35].
A recent study also found that children of parent with PSL benefits were more likely to
receive flu vaccination [36]. Encouraging sick workers to stay home may be an effective
strategy in controlling the spread of ILI and decreasing the number of workdays lost [37,38].
It was estimated that 5 million cases of A(H1N1) pdmQ9 infection could have been avoided
if universal access to PSL was in place [37]. A cost analysis suggested that PSL could
reduce an estimated 1.3 million emergency room visits and save $1.1 billion in medical costs
for the United States annually [39]. Implementing PSL benefits generally do not increase
labor costs or reduce profits for businesses; instead, employers might benefit from the
increase in productivity, reduced incidence of workplace injury, higher-quality new hires,
and less turnover [40-43]. Because PSL is viewed as important for public health, business,
the health care system, and economic growth, the momentum for it has grown nationally
[44].

A few sociodemographic characteristics were found to be associated with not having PSL
benefits. Workers who were 55 years and older, female, who had less than a high school
education, and who worked in farm and blue collar jobs were less likely to have PSL
benefits. Income level was left out of the multivariable model due to collinearity issues, but
the percentage of low-wage workers with PSL benefits was less than half that of those
earning higher incomes. This could present financial challenges to these low income
workers, if they become ill and have to take time off without pay or be at risk of losing their
jobs. Surveys found that 14% of low-wage workers reported having lost a job because they
were sick or had to care for a sick family member; this percentage increased to 19% for low-
wage working mothers [45].

During the A(H1IN1)pdmQ9 pandemic, the risk of hospitalization and death due to influenza
among working-age adults was estimated to be 4-7 times and 8-12 times greater,
respectively, than what is typically seen due to seasonal influenza [1]. Annual influenza
vaccination is considered to be the most important measure to reduce risk of getting
influenza and spreading it to others [11]. The effectiveness of different kinds of PSL on
increasing influenza vaccination coverage may be varied. One study found that modest
incentives such as one-hour PTO did not improve the influenza vaccination rate among
healthcare workers [19]. Another study concluded that universal PSL, which is more
comparable to the PSL in the NHFS survey, resulted in greater than 40% higher odds of
receiving seasonal influenza vaccination [18]. Our study indicates that workers having PSL
were greater than 30% more likely to receive a seasonal, pH1N1, or any influenza
vaccination. After removing workers who reported being vaccinated at their workplace from
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the sub-analysis, a higher probability of receiving influenza vaccination among workers who
had PSL was still found. However, the “opportunity” for workplace vaccination could not be
controlled for in this analysis, because such questions were not on the survey.

Among workers who reported a recent ILI, those having PSL benefits were more likely to
seek treatment for their illness, but their likelihood of taking =1 day off from work was
similar to those not having PSL benefits. This finding suggests that many workers may
choose to go to work despite being sick or before being fully recovered from sickness
regardless of whether or not they have PSL benefits. Another study found an opposite result,
that workers with PSL did take more days off from work due to illness, and workers without
PSL benefits tend to come to work when they are sick because they cannot afford to take
unpaid leave or are fearful of penalties and losing their job [46]. For workers who have
access to PSL benefits but do not use them to take time off when sick, more than one-third
(37%) reported wanting to save PTO for another time [33]. One conjecture is that many of
these workers may have a PTO benefit that combines sick days, vacation days, and other
types of leave into one pool, where taking a sick day would decrease the number of leave
days they have available [47]. Some studies have found that the most common reasons
health care workers go to work when they are sick are: complicated systems and processes
for obtaining leave, social and cultural norms, and ambiguity about symptoms and risk to
others [48,49].

Limitations

The findings in this study are subject to the following limitations: First, all data were self-
reported and findings might be subject to recall bias. Second, bias in the estimates may
remain even after weighting. Third, income and insurance status were removed from the
logistic regression models due to collinearity, therefore the independent effects of PSL on
vaccination status and taking time off of work, controlling for income and insurance status,
could not be determined although all three are likely contributors. Fourth, public safety and
oil and gas extraction did not became a separate NORA sector until 2008. These two sectors
were combined into other sectors in the NHFS survey design. Finally, collapsing 1&0
categories improved the regression performance but may aggregate workers who likely have
substantially different percentages of PSL.

6. Conclusions

This study indicates that only three in five workers reported having PSL in 2009-10, and this
proportion varied by sociodemographic characteristics and 1&0O groups. Lack of PSL was
associated with a lower likelihood of workers getting influenza vaccinations and seeking
treatment for ILI. Offering access to PSL could improve workplace safety, increase workers’
access to preventive care such as influenza vaccinations, protect workers from influenza
infection and complications, and reduce the healthcare burden and cost during an influenza
pandemic.
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Table Al

Cross-walk between industry and occupation (1/0) categories in this study and NHFS 1/0

recodes.

Study category

NHFS simple recodes included: Label (code)*

Occupationa

Industryb

White collar

Service

Farm/blue collar

Sales & office and
administrative

support

Agriculture, forestry,
& fishing

Mining
Construction
Manufacturing

Transportation,
warehousing, &
utilities

Wholesale and retail
trade

Services

Management Occupations (01)

Business and Financial Operations Occupations (02)
Computer and Mathematical Occupations (03)
Architecture and Engineering Occupations (04)

Life, Physical, and Social Science Occupations (05)
Community and Social Services Occupations (06)

Legal Occupations (07)

Education, Training, and Library Occupations (08)

Arts, Design, Entertainment, Sports and Media Occupations (09)
Healthcare Practitioners and Technical Occupations (10)
Healthcare Support Occupations (11)

Protective Service Occupations (12)

Food Preparation and Serving Related Occupations (13)

Building and Grounds Cleaning and Maintenance Occupations (14) Personal
Care and Service Occupations (15)

Farming, Fishing, and Forestry Occupations (18)
Construction and Extraction Occupations (19)

Installation, Maintenance, and Repair Occupations (20)
Sales and Related Occupations (16)

Office and Administrative Support Occupations (17)
Production Occupations (21)

Transportation and Material Moving Occupations (22)
Agriculture, Forestry, Fishing, and Hunting Industries (01)

Mining Industries (02)
Construction Industries (04)

Manufacturing Industries (05)

Utilities Industries (03)

Transportation and Warehousing Industries (08)

Wholesale Trade Industries (06)

Retail Trade Industries (07)
Information Industries (09)
Finance and Insurance Industries (10)

Real Estate and Rental and Leasing Industries (11)
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*
Study category NHFS simple recodes included: Label (code)

Professional, Scientific, and Technical Services Industries (12)
Management of Companies and Enterprises Industries (13)

Administrative and Support and Waste Management and Remediation
Services Industries (14)

Education Services Industries (15)

Arts, Entertainment, and Recreation Industries (17)
Accommodation and Food Services Industries (18)

Other Services (except Public Administration) Industries (19)
Public Administration Industries (20)

Healthcare & social

assistance Health Care and Social Assistance Industries (16)

*
These distinctions are based on two-digit industry (NAICS) and occupation (SOC) codes, but are not actually equal to
these existing codes; they are simply numeric values (1,2,3...) assigned for purposes of the NHFS.

a . - - .
Respondents coded to NHFS Simple Recode Military Specific Occupations were excluded from analyses.

bRespondents coded to NHFS Simple Industry Recode Armed Forces were excluded from analyses.

Abbreviations:

PSL paid sick leave

NHFS national HIN1 flu survey

ILI influenza-like illness

ACIP Advisory Committee on Immunization Practices
HP2020 Healthy People 2020

PTO paid time off

1&0 industry and occupation

CASRO Council of American Survey Research Organizations
MSA Metropolitan Statistical Area

sOC Standard Occupational Classification

NAISC North American Industry Classification System
NORA National Occupational Research Agenda

APR adjusted prevalence ratio

Cls confidence intervals

HFA Healthy Families Act
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Table 3

The association between having paid sick leave benefits and influenza vaccination status.

Reported having paid sick leave benefits?
Seasonal influenza
t

Vaccination type

pH1IN1 influenza

Any influenza

n APR (£95% CI¥) N APR (£95%CI) n APR (& 95% Cl)
Overall sample:
Yes 4,730 1.38(1.27,1.49) 3,036 1.31(1.17,1.47) 5220 1.34(1.24,1.44)
No 2,131 Referent 1,336  Referent 2,467 Referent
Only adults not vaccinated in the workplace
Yes 3,101 1.18(1.07,1.30) 2,293  1.14(1.01, 1.30) 3,371 1.17(1.07,1.27)
No 1,832 Referent 1,204 Referent 2,114 Referent

Note: Boldface indicates significance (p < 0.05) compared to referent group.

APR = adjusted prevalence ratio.
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*
Logistic regression model adjusted for sex, age, race/ethnicity, education, occupation, number of children < 18 years old in the household, and
Metropolitan Statistical Area (MSA). Income, insurance status, and industry were excluded from the logistic regression due to collinearity issues.

fOnIy the number of vaccinated, sample sizes are unweighted.

’tCI = confidence interval.
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