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ABSTRACT

Background: We sought to examine the lack of paid sick leave among
working cancer survivors by sociodemographic/socioeconomic and
employment characteristics and its association with preventive services
use in the United States. Methods: Working cancer survivors (ages
18–64 years; n57,995; weighted n53.43 million) were identified using
2001–2018 National Health Interview Survey data. Adjusted prevalence
of lack of paid sick leave by sociodemographic and socioeconomic char-
acteristics, as well as job sector, working hours, and employer size, were
generated usingmultivariable logistic regressionmodels. Separate anal-
yses examined the associations of lack of paid sick leave with use of vari-
ous preventive services. Results:Of all working cancer survivors, 36.4%
lacked paid sick leave (n52,925; weighted n51.25 million), especially
those working in food/agriculture/construction/personal services occu-
pations or industries (ranging from 54.9% to 88.5%). In adjusted
analyses, working cancer survivors with lower household income
(,200% of the federal poverty level, 48.7%), without a high school
degree (43.3%), without health insurance coverage (70.6%), and
who were self-employed (89.5%), were part-time workers (68.2%),
or worked in small businesses (,50 employees, 48.8%) were most
likely to lack paid sick leave. Lack of paid sick leave was associated
with lower use of influenza vaccine (ages 18–39 years, 21.3% vs
33.3%; ages 40–49 years, 25.8% vs 38.3%; ages 50–64 years, 46.3%
vs 52.4%; P,.001 for all), cholesterol screening (ages 18–39 years,
43.1% vs 62.5%; P,.05), and blood pressure check (ages 18–39 years,
43.1% vs 62.5%; P,.05) compared with survivors having paid sick leave.
Conclusions: In the United States, more than one-third of all working
cancer survivors andmore thanhalf of survivorsworking for small employ-
ers and in certain occupations/industries lack paid sick leave. Survivors
with lower household income or educational attainment are particularly
vulnerable. Moreover, lack of paid sick leave is associated with lower use
of some recommended preventive services, suggesting that ensuring
working cancer survivors have access to paid sick leavemay be an impor-
tantmechanism for reducing health disparities.
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Background
Approximately 33% of cancer survivors are in their prime
working age range, between 20 and 64 years.1 A cancer
diagnosis can alter employment trajectories and cause
long-term productivity losses.2 Previous research showed
that even years after diagnosis, cancer survivors may re-
duce working hours to receive medical care, become lim-
ited in the type of work they are able to do, or experience
employment disability for health reasons.3–5 Moreover,
many working cancer survivors may have scheduling
challenges in balancing between routine work schedules
and treatment plans.5–7 Previous studies have shown that
working-age cancer survivors experience greater financial
hardships than individuals without a cancer history, even
after controlling for socioeconomic status, such as educa-
tional attainment and income.8,9 Workplace policies and
benefits may explain some of this difference, because
cancer survivors may struggle to fulfill job responsibilities
while dealing with long-term health effects of cancer and
its treatments. In addition to offering health insurance,
other accommodations from employers, such as flexible
work hours and improvements in working conditions,
can facilitate cancer survivors’ return to work and ability
to maintain productivity.6,10,11 Access to paid sick leave is
also an important benefit from employers because work-
ing cancer survivors often need extended leave from their
workplaces to receive medical care.12

Paid sick leave provides economic protections to
workers in case they become sick and face unintended
loss of income because of illness. Unlikemost other devel-
oped countries, there is no federal requirement for paid
sick leave in theUnited States.13,14 The Family andMedical
Leave Act, enacted in 1993 by Congress, only required cer-
tain employers to provide 12 weeks of unpaid leave per
year to select employees.15 Meanwhile, lack of paid sick
leave is associated with lower receipt of recommended
preventive services, such as influenza vaccine and cancer

1Surveillance andHealth Equity Science, American Cancer Society; and 2Rollins
School of Public Health, Emory University, Atlanta, Georgia.
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screenings in the general population.16–18 However, little
is known about the prevalence of lack of paid sick leave
and its impact on the use of preventive services among
working cancer survivors. Without paid sick leave, cancer
survivors may have to compromise medical care to avoid
lost earnings, potential job loss, and loss of employer-
sponsoredhealth insurance coverage.

Lack of paid sick leave is common in the general pop-
ulation and varies by type of occupation.19 This is proba-
bly because different types of employers have various
standards or norms with respect to providing paid sick
leave to workers.20 To better understand the scope and
depth of lack of paid sick leave amongworking cancer sur-
vivors, we used nationally representative data to evaluate
access to paid sick leave by various sociodemographic/
socioeconomic and employment characteristics, which
can help identify subgroups of working cancer survivors
who are most affected. We also examined whether lack of
paid sick leavewas associatedwith lower use of preventive
services ormore hospital emergency department (ED) vis-
its amongworking cancer survivors.

A recent survey showed that the average age of work-
ers changing jobs was 39 years, and people were less likely
to change careers in their 50s and 60s.21 Cancer survivors
often face long-term health effects related to cancer and
its treatments, and thus paid sick leave at the workplace
along with other healthcare benefits may play an impor-
tant role in any decision to switch jobs or change careers.
Moreover, existing literature showed that younger cancer
survivors were more likely than older cancer survivors to
experience financial hardship.8,9,22,23 This may be due to
less wealth accumulation and higher household debt,
such as first home mortgages and student loans, among
younger cancer survivors.24 Lack of paid sick leavemay in-
crease the likelihood of income loss among working can-
cer survivors and consequently worsen their financial
hardship. Therefore, we also stratified our analyses by age
group (18–39, 40–49, and 50–64 years).

Methods
The 2001–2018NationalHealth Interview Survey (NHIS)was
used to identify working cancer survivors (ages 18–64 years)
in theUnited States.25 TheNHIS is an annual cross-sectional
household survey with response rates between 64.2%
and 88.9% during the study period.25 All NHIS adult re-
spondents were asked about their working status as of
1 week before the interview date. Individuals who re-
ported “working for pay at a job or business” and “with
a job or business but not at work” were categorized as
working individuals (supplemental eTable 1, available
with this article at JNCCN.org),26,27 and were asked the
following question: “Do you have paid sick leave on this
main job or business?” We defined cancer survivors as
individuals who reported ever being diagnosed with any

cancer ormalignancy by a doctor or other health profes-
sional (excluding nonmelanoma skin cancer or skin
cancer of unknown type). The sample was stratified into
3 age groups (18–39 years, n51,584; 40–49 years,
n51,929; 50–64 years, n54,482).

Individual-Level Characteristics
Individual-level characteristics included age at the time of
the survey, sex, race/ethnicity, educational attainment,mar-
ital status, family income as a percentage of the federal pov-
erty level (FPL), health insurance coverage (any private/
public only/uninsured), number of chronic conditions,
NHIS survey year, and US geographic region (Table 1). The
number of cancers diagnosed was categorized into either 1
only, or 2 or 3. Time since the most recent cancer diagnosis
was calculated by subtracting patient age at survey fromage
atmost recent diagnosis andwas categorized as recently di-
agnosed (,2 years) andpreviously diagnosed ($2 years).

Employment Characteristics
Measures for employment characteristics included (1) job
sector (private, government [federal/state/local], or self-
employed), (2) working hours (full-time, $35 hours; part-
time, #34 hours), (3) employer size (1–49, 50–99, 100–499,
or $500 employees), and (4) major classifications of occu-
pations/industries (supplemental eTable 1). There were
major changes in the coding for occupation/industry classi-
fications in 2005; therefore, lack of paid sick leave by occu-
pation/industry excluded data from 2001 to 2004. Wages of
all working populations were obtained from the US Bureau
of Labor Statistics website (https://www.bls.gov/) for 2018
andwere used as proxies for incomedifferences by occupa-
tions/industries (supplemental eTable 2).

Healthcare Utilization Measures
Measures foruseofpreventive services in thepast 12months
included influenza vaccine, blood pressure screening, and
cholesterol testing. The measure for ED visits was based on
whether a respondent reported any hospital ED visits in the
past 12months (supplemental eTable 1).

Statistical Methods
The distributions of individual-level characteristics among
working cancer survivors were compared by age groups.
Both unadjusted and adjusted logistic regressions were
conducted to examine the trend of lack of paid sick leave
by survey years. Bivariate analyses of lack of paid sick leave
by occupation/industry were conducted. Generalized lo-
gistic regressions were conducted to generate adjusted
percentages of working cancer survivors reporting lack
of paid sick leave by sociodemographic/socioeconomic
characteristics, cancer-related characteristics, and em-
ployment characteristics (job sector, working hours,
and employer size, further stratified by age groups). All
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Table 1. Characteristics of Working Cancer Survivorsa

Characteristic

Age 18–39 y
(n51,584;

Weighted n5641,236)

Age 40–49 y
(n51,929;

Weighted n5847,371)

Age 50–64 y
(n54,482;

Weighted n51,942,721)

% P Valueb % P Valueb % (ref)

Total 18.7 — 24.7 — 56.6

Sex ,.001 ,.001

Female 73.7 71.2 60.9

Male 26.3 28.8 39.1

Race/Ethnicity ,.001 .019

Non-Hispanic White 77.7 82.1 85.4

Non-Hispanic Black 7.8 6.6 6.3

Hispanic 10.9 7.4 5.2

Asian and others 3.5 3.8 3.1

Educational attainment ,.001 .893

Less than high school or missing 8.1 5.6 5.4

High school graduate 20.9 25.7 25.1

Some college or higher 70.9 68.7 69.4

Marital status ,.001 .992

Married or living with partner 61.0 71.7 71.7

Single/Widowed/Divorced/Separated 39.0 28.3 28.3

Number of comorbid conditionsc ,.001 ,.001

0 58.7 47.5 33.8

1 29.4 33.3 34.2

$2 11.9 19.2 32.0

Family income level as percentage of FPL ,.001 ,.001

,200% 27.8 14.3 8.4

200%–399% 28.3 26.6 22.1

$400% 36.6 51.3 60.1

Missing 7.3 7.9 9.4

Health insurance coverage ,.001 ,.001

Any private 70.3 83.7 88.4

Public only 11.2 5.7 5.2

Uninsured 18.4 10.6 6.4

Region ,.001 .700

Northeast 13.2 19.8 20.4

Midwest 28.1 26.3 24.6

South 36.2 33.0 33.9

West 22.5 21.0 21.1

Time since most recent diagnosis .004 .521

Previously diagnosed ($2 y) 80.4 83.6 84.3

Recently diagnosed (,2 y) 19.6 16.4 15.7

Number of cancer diagnoses .024 .405

1 only 95.7 94.5 93.8

2 or 3 4.3 5.5 6.2

Job sectord ,.001 .001

Private company 78.1 69.8 66.0

(continued on next page)
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adjusted analyses controlled for sex, race/ethnicity, educa-
tional attainment, marital status, number of comorbid
conditions, family income level as a percentage of FPL,
health insurance coverage, time since diagnosis, number
of cancer diagnoses, geographic region, and survey year.
Separate adjusted logistic regressions examined associa-
tions between lack of paid sick leave and use of preventive
services and any ED visits.

The sample weights were used to account for the com-
plex survey design of NHIS for descriptive statistics, pre-
dicted margins, and variance estimates (Stata, version 16.1;
StataCorp LLC). Statistical comparisons were 2-sided, and
significancewas defined asP,.05.

Results

Individual-Level Characteristics
By pooling multiple years of NHIS data, a total of 7,995
(weighted n53.43million) working cancer survivors aged
18 to 64 years were included in the study. Compared with
the age group of 50 to 64 years, younger working cancer
survivors (ages 18–39 and 40–49 years) were more likely
to be female, racial/ethnic minorities, and not married or

living with a domestic partner (ages 18–39 years only) and
to have educational attainment lower than high school
(ages 18–39 years only), fewer comorbid conditions, lower
family income, and public or no health insurance coverage
(Table 1). Most working cancer survivors were employed
in the private sector and worked full-time ($35 hours last
week), and approximately half of them worked for small
employers (1–49 employees).

Lack of Paid Sick Leave by Sociodemographic/
Socioeconomic and Cancer-Related Characteristics
Of all working cancer survivors, approximately 36.4%
(n52,925; weighted n51.25 million) reported lack of paid
sick leave (Table 1). In adjusted analyses, working cancer
survivors whowere uninsured (70.6%) or covered by pub-
lic insurance only (57.3%) were more likely to report lack
of paid sick leave than those with any private insurance
(30.9%; P,.001) (Table 2). Moreover, lack of paid sick
leave was more common among male versus female
cancer survivors, as well as survivors with lower family
income or lower educational attainment. Compared
with non-HispanicWhite survivors, non-Hispanic Black
and Hispanic survivors were less likely to report lack of

Table 1. Characteristics of Working Cancer Survivorsa (cont.)

Characteristic

Age 18–39 y
(n51,584;

Weighted n5641,236)

Age 40–49 y
(n51,929;

Weighted n5847,371)

Age 50–64 y
(n54,482;

Weighted n51,942,721)

% P Valueb % P Valueb % (ref)

Federal government 2.2 3.7 3.7

State government 5.8 6.1 8.3

Local government 5.6 10.0 9.8

Self-employede 8.2 10.3 12.3

Working hoursd .108 .159

Full-time $35 h last week 75.0 80.7 78.2

Normally full-time but,35 h last week 6.4 4.8 5.5

Part-time with #34 h last week 18.6 14.4 16.3

Employer sized .124 .743

1–49 employees 53.7 48.9 50.2

50–99 employees 9.1 10.8 10.6

100–499 employees 19.4 21.1 19.4

$500 employees 17.8 19.3 19.9

Total: n57,995, weighted n53,431,329. Without paid sick leave: n52,925, weighted n51,247,342 (36.4% of total weighted n).
Abbreviation: FPL, federal poverty level.
aAll statistical tests were 2-sided, and all P values were calculated using Pearson’s x2 test statistic. All percentages were column percentages. Survey year
was omitted in this table but was included in the adjusted analyses.
bThe reference group was working cancer survivors aged 50–64 years.
cThe number of chronic conditions was defined as the sum of the following conditions that a respondent was ever informed of having by a doctor or other
health professional: arthritis, asthma, diabetes, emphysema, heart disease (angina, coronary heart disease, heart attack, other heart condition/disease), high
cholesterol, hypertension, or stroke.
dMissing data were excluded from adjusted analyses of paid sick leave by job categories but were included in the main analyses for use of preventive
services and hospital emergency department visits. Government jobs included federal, state, and local governments, and working in a family-owned business
or farm was combined as one group with self-employed in later analysis. Moreover, normally full-time worker but ,35 hours last week was combined with
full-time workers in later analysis.
eIncluding own business, professional practice, or farm.
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Table 2. Percentages of Lack of Paid Sick Leave by Characteristics of Working Cancer Survivorsa

Characteristic

Unadjusted Adjusted

% (95% CI) P Valueb % (95% CI) P Valueb

Age

18–39 y 42.1 (39.0–45.2) ref 35.5 (32.5–38.5) ref

40–49 y 36.3 (33.6–39.0) .004 35.8 (33.3–38.4) .867

50–64 y 34.5 (32.7–36.3) ,.001 36.9 (35.1–38.6) .442

Sex

Female 35.7 (34.0–37.4) ref 35.0 (33.4–36.6) ref

Male 37.7 (35.1–40.2) .202 39.0 (36.6–41.3) .007

Race/Ethnicity

Non-Hispanic White 36.7 (35.1–38.3) ref 37.6 (36.2–39.1) ref

Non-Hispanic Black 27.1 (22.7–31.4) ,.001 26.0 (22.0–29.9) ,.001

Hispanic 38.2 (33.8–42.5) .530 29.6 (25.8–33.3) ,.001

Asian and others 42.6 (35.2–50.0) .128 40.0 (33.1–46.9) .514

Educational attainment

Less than high school or missing 55.8 (50.3–61.3) ref 43.3 (37.9–48.7) ref

High school graduate 43.7 (40.9–46.6) ,.001 40.6 (38.0–43.2) .362

Some college or higher 32.1 (30.5–33.7) ,.001 34.2 (32.7–35.8) .001

Marital status

Married or living with partner 36.1 (34.4–37.9) ref 37.9 (36.2–39.5) ref

Single/Widowed/Divorced/Separated 36.9 (34.9–38.9) .529 32.8 (31.0–34.7) ,.001

Number of comorbid conditionsc

0 36.6 (34.4–38.8) ref 37.2 (35.2–39.3) ref

1 35.9 (33.7–38.2) .662 35.9 (33.8–37.9) .342

$2 36.5 (33.7–39.3) .941 35.5 (32.9–38.2) .314

Family income level as percentage of FPL

,200% 59.5 (55.9–63.0) ref 48.7 (44.4–52.9) ref

200%–399% 39.8 (37.1–42.5) ,.001 39.7 (37.0–42.4) ,.001

$400% 27.8 (26.0–29.7) ,.001 31.2 (29.3–33.1) ,.001

Missing 43.3 (38.5–48.0) ,.001 40.9 (36.3–45.4) .013

Health insurance coverage

Any private 29.8 (28.3–31.3) ref 30.9 (29.4–32.3) ref

Public only 62.5 (57.1–67.8) ,.001 57.3 (51.5–63.1) ,.001

Uninsured 75.7 (71.6–79.7) ,.001 70.6 (66.0–75.2) ,.001

Region

Northeast 31.2 (28.3–34.2) ref 34.0 (31.2–36.9) ref

Midwest 39.4 (36.8–42.1) ,.001 38.3 (35.8–40.9) .027

South 34.8 (32.3–37.4) .066 34.2 (32.0–36.5) .912

West 39.6 (36.6–42.5) ,.001 39.4 (36.4–42.3) .011

Time since most recent diagnosis

Previously diagnosed ($2 y) 36.3 (34.8–37.8) ref 36.3 (34.9–37.7) ref

Recently diagnosed (,2 y) 36.7 (33.3–40.0) .837 36.5 (33.4–39.5) .935

Number of cancer diagnoses

1 only 36.0 (34.5–37.3) ref 36.1 (34.8–37.5) ref

2 or 3 42.8 (36.9–48.7) .027 40.1 (34.6–45.6) .173

Abbreviation: FPL, federal poverty level.
aSurvey year was omitted in the table but was included in the adjusted analyses. All analyses were adjusted for age at time of the survey, sex, race/ethnicity,
educational attainment, marital status, number of comorbid conditions, health insurance coverage, time since diagnosis, number of cancer diagnoses, survey
year, and geographic region.
bP values were obtained from univariate generalized linear regressions with binomial distribution and logit link function.
cP values were obtained from multivariate generalized linear regressions with binomial distribution and logit link function.
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paid sick leave. Married cancer survivors were more
likely to report lack of paid sick leave than others. There
were no differences in adjusted analyses by cancer-
related variables.

Lack of Paid Sick Leave by
Employment Characteristics
There were large variations in lack of paid sick leave
by occupation/industry (Figures 1 and 2). Occupa-
tions with the greatest prevalence of lack of paid sick
leave were personal care and service (73.4%), con-
struction/extraction (68.9%), food preparation/ser-
ving–related (67.6%), and building/grounds cleaning/
maintenance (54.9%). Industries with the greatest
lack of paid sick leave were agriculture/forestry/fish-
ing/hunting (88.5%), accommodation/food services
(73.3%), administrative/support/waste management
(66.8%), and construction (61.9%). Moreover, using 2018
wages of all working populations from the US Bureau of
Labor Statistics,28 occupations/industries that had lower
level of paid sick leave among working cancer survivors
generally paid lower wages to workers (supplemental
eTable 2).

Adjusted results showed that survivors who were
self-employed, had part-time jobs (#34 hours), or
worked for small businesses (1–49 employees) were least

likely to have paid sick leave across all 3 age groups
(Table 3). In general, younger working cancer survi-
vors were more likely than older survivors to report
lack of paid sick leave (ages 18–39 years, 42.1%; ages
40–49 years, 36.3%; ages 50–64 years, 34.5%). Similar
patterns were found by job sector, working hours, and
employer size.

Lack of Paid Sick Leave and Use of Preventive Services
In adjusted analyses, lack of paid sick leave was associ-
ated with lower use of influenza vaccine (ages 18–39
years, 21.3% vs 33.3%; ages 40–49 years, 25.8% vs
38.3%; ages 50–64 years, 46.3% vs 52.4%; P,.05 for all),
cholesterol screenings (ages 18–39 years, 43.1% vs
62.5%; P,.05), and blood pressure checks (ages 18–39
years, 85.0% vs 91.7%; P,.05) (Figure 3). Lack of paid
sick leave was not associated with any ED visits
(supplemental eFigure 1).

Evaluation of Trend of Lack of Paid Sick Leave
Over Time
Both unadjusted and adjusted results showed that there was
no statistically significant linear trend of lack of paid sick
leave in the period from 2001 through 2018 (supplemental
eFigure 2).

Personal care and service (n=250; weighted n=112,631)

Construction and extraction (n=171; weighted n=92,118)

Food preparation/serving−related (n=262; weighted n=135,707)

Building and grounds cleaning and maintenance (n=215; weighted n=101,842)

Arts, design, entertainment, sports, and media (n=153; weighted n=83,114)

Sales and related (n=638; weighted n=341,684)

Transportation and material moving (n=282; weighted n=157,538)

Production (n=314; weighted n=165,124)

Healthcare support (n=179; weighted n=84,985)

Installation, maintenance, and repair (n=126; weighted n=67,457)

Legal (n=122; weighted n=70,298)

Business and financial operations (n=275; weighted n=209,186)

Office and administrative support (n=1,096; weighted n=549,065)

Management (n=815; weighted n=446,279)

Healthcare practitioners and technical (n=465; weighted n=257,895)

Life, physical, and social science (n=64; weighted n=34,248)

Community and social services (n=160; weighted n=83,322)

Education, training, and library (n=516; weighted n=275,842)

Architecture and engineering (n=118; weighted n=67,336)

Computer and mathematical (n=159; weighted n=98,838)

Protective service (n=105; weighted n=58,149)

0%   10%    20%   30%   40%   50%   60%    70%    80%    90%   100%
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54.9
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49.4

27.6

Figure 1.Unadjusted percentages of working cancer survivors without paid sick leave, by occupations, 2004–2018 NHIS (total n56,670;
weighted n53,533,856). Data from 2001 to 2004 were also omitted because of major changes in the coding of categorizations of occupation
and industry. Several occupations were omitted because of small sample sizes (cutoff n,50): farming, fishing, and forestry occupations (n522);
military-specific occupations (n57); and unknown (n548). Supplemental eTable 2 provides 2018 population wages by occupation.
Abbreviation: NHIS, National Health Interview Survey.
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Discussion
This study used nationally representative data and found
that approximately 1.25 million (36.4% of total weighted
sample) working cancer survivors aged 18 to 64 years
lacked paid sick leave in the United States. Lack of paid
sick leave varied greatly by occupations/industries. Can-
cer survivors working in agriculture, services, construc-
tion, or food-related industries/occupations were most
likely to lack paid sick leave. In adjusted analyses, lack of
paid sick leave was more common among younger survi-
vors (ages 18–39 years) and survivors with lower house-
hold income or educational attainment.Moreover, cancer
survivors with part-time jobs or working for smaller em-
ployers were also less likely to have access to paid sick
leave. Among working cancer survivors, lack of paid sick
leavewas associatedwith lower use of preventives services,
including influenza vaccine (all age groups), and blood
pressure checks/cholesterol screenings (ages 18–39 years
only). Therefore, ensuring that all working cancer survivors
have paid sick leave may be an important mechanism for
reducing disparities in receipt of recommendedpreventive
services.

Our results suggest that certain subgroups of work-
ing cancer survivors experience disproportionately high
risks of lack of paid sick leave, especially those who are
publicly insured or uninsured and have lower family in-
come and educational attainment. This is consistent
with previous research showing that cancer survivors
with lower socioeconomic status are more likely to expe-
rience medical financial hardship and worry about daily

financial needs.8,9,22–24,29 Higher intensity of financial
hardship has also been linked with worse self-rated
health and more ED visits among cancer survivors.30

The gap in access to paid sick leave might further exac-
erbate health disparities in access to care among work-
ing cancer survivors.31 In particular, we found that lack
of paid sick leave was also associated with lower use of
recommended preventive services. Although the Afford-
able Care Act eliminated cost-sharing for all preventive
services recommended by the US Preventive Services
Task Force in most health plans since 2010,32 some
may still not avail themselves of preventive services
because of worry about not getting paid or losing their
jobs if they take time off for health reasons.33 Addi-
tional research is also needed to examine the associa-
tions between lack of paid sick leave and receipt of
guideline-concordant cancer screenings among work-
ing cancer survivors.

Our findings are very timely during the ongoing, rap-
idly evolving COVID-19 pandemic, which has caused ma-
jor disruptions in almost all economic sectors, including
the food supply chain. Our results showed that lack of
paid sick leavewas especially common among cancer sur-
vivors working in industries related to agriculture and
food services or preparation. Many COVID-19 outbreaks
have occurred in food processing plants, especially in
meat and poultry processing facilities,34 probably because
workers need to stay in close quarters in the production
process and may work while symptomatic. Moreover,
cancer survivorsmay already face higher risks of COVID-19
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88.5Agriculture, forestry, fishing, and hunting (n=61; weighted n=27,883)

Accommodation and food services (n=315; weighted n=159,770)

Administrative/Support and waste management/remediation (n=237; weighted n=102,069)

Other services (except public administration) (n=319; weighted n=166,586)

Construction (n=298; weighted n=161,593)

Real estate and rental/leasing (n=144; weighted n=79,710)

Arts, entertainment, and recreation (n=114; weighted n=61,124)

Retail trade (n=631; weighted n=345,364)

Professional, scientific, and technical services (n=498; weighted n=281,053)

Wholesale trade (n=153; weighted n=82,425)

Manufacturing (n=600; weighted n=344,358)

Transportation and warehousing (n=248; weighted n=123,329)

Healthcare and social assistance (n=1,181; weighted n=617,763)

Information (n=133; weighted n=61,937)

Education services (n=745; weighted n=393,506)

Finance and insurance (n=375; weighted n=207,884)

Public administration (n=463; weighted n=240,447)
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Figure 2. Unadjusted percentages of working cancer survivors without paid sick leave, by industries, 2004–2018 NHIS (total n56,670; weighted
n53,533,856). Data from 2001 to 2004 were also omitted because of major changes in the coding of categorizations of occupation and industry.
Several industries were omitted because of small sample sizes (cutoff n,50): management of companies and enterprises industries (n515); min-
ing industries (n537); utilities industries (n545); and unknown (n552). Supplemental eTable 2 provides 2018 population wages by industry.
Abbreviation: NHIS, National Health Interview Survey.
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infection because their immune system can be weak-
ened by cancer and its treatments,35 and they have a
high prevalence of conditions associated with COVID-

19 infection.36 Therefore, targeted healthcare policies
are needed to strengthen safety as well as economic
protections (ie, paid sick leave) for working cancer
survivors.

To help mitigate the health impact of COVID-19 on
theworkforce, Congress passed the Families First Corona-
virus Response Act: Employer Paid Leave Requirements,
effective on April 1, 2020, through the end of that year.37

The act required certain private and public employers to
provide their employees with up to 2 weeks of paid sick
leave related toCOVID-19 symptoms, testing, quarantines,
and treatments. Vaccination for COVID-19 was retrospec-
tively added to the act by TheWhite House in April 2021.38

Although the Families First Coronavirus Response Act:
Employer Paid Leave Requirements expired at the end of
2020, the American Rescue Plan Act of 2021 extended the
paid sick leavemandate until September 30, 2021.39–41 Un-
fortunately, both acts have expired, and workers who are
impacted by the new COVID-19 variants will no longer be
protected. Moreover, there are large variations in man-
dates of paid sick leave at the state and local government
levels. For example, a New York City 2014 paid sick leave
mandate was associated with improved preventive

Table 3. Adjusted Percentages of Lack of Paid Sick
Leave by Employment Characteristics,
Stratified by Age Group, 2001–2018 NHISa

Characteristicb % (95% CI) P Valuec

Overall percentage of all 3 age groups 36.4 (35.0–37.7) —

Job sector

Private 34.7 (33.2–36.2) ref

Government 13.2 (11.1–15.3) ,.001

Self-employed 89.5 (86.6–92.5) ,.001

Working hours

Full-time ($35 hours) 30.4 (29.0–31.8) ref

Part-time (#34 hours) 68.2 (64.7–71.6) ,.001

Employer size

1–49 employees 48.8 (46.9–50.8) ref

50–99 employees 26.0 (22.6–29.5) ,.001

100–499 employees 26.3 (23.8–28.8) ,.001

$500 employees 18.2 (15.6–20.8) ,.001

Age 18–39 y (n51,584; weighted n5641,236)

Overall 42.1 (39.4–44.9) —

Job sector

Private 40.7 (37.6–43.8) ref

Government 22.4 (16.2–28.6) ,.001

Self-employed 91.5 (84.9–98.1) ,.001

Working hours

Full-time ($35 h) 36.1 (33.1–39.2) ref

Part-time (#34 h) 69.6 (62.3–76.8) ,.001

Employer size

1–49 employees 50.6 (47.0–54.2) ref

50–99 employees 34.7 (26.8–42.7) .002

100–499 employees 35.8 (29.4–42.2) ,.001

$500 employees 26.3 (19.6–33.0) ,.001

Age 40–49 y (n51,929; weighted n5847,371)

Overall 36.3 (34.1–38.5) —

Job sector

Private 34.3 (31.6–37.0) ref

Government 14.0 (9.8–18.2) ,.001

Self-employed 93.9 (89.6–98.3) ,.001

Working hours

Full-time ($35 h) 30.8 (28.3–33.3) ref

Part-time (#34 h) 71.2 (64.3–78.0) ,.001

Employer size

1–49 employees 50.0 (46.3–53.7) ref

50–99 employees 27.7 (21.7–33.8) ,.001

100–499 employees 22.9 (18.1–27.7) ,.001

$500 employees 19.0 (14.4–23.5) ,.001

(continued on next column)

Table 3. Adjusted Percentages of Lack of Paid Sick
Leave by Employment Characteristics,
Stratified by Age Group, 2001–2018 NHISa

(cont.)

Characteristicb % (95% CI) P Valuec

Age 50–64 y (n54,482; weighted n51,942,721)

Overall 34.5 (32.9–36.0) —

Job sector

Private 32.9 (30.8–35.0) ref

Government 10.4 (8.0–12.7) ,.001

Self-employed 87.6 (83.5–91.6) ,.001

Working hours

Full-time 28.3 (26.6–30.0) ref

Part-time 66.8 (62.2–71.4) ,.001

Employer size

1–49 employees 47.7 (45.1–50.3) ref

50–99 employees 22.7 (18.2–27.1) ,.001

100–499 employees 24.9 (21.7–28.1) ,.001

$500 employees 15.9 (12.7–19.0) ,.001

Abbreviation: NHIS, National Health Interview Survey.
aAll statistical tests were 2-sided, and all P values were derived from
regression analyses.
bGovernment jobs included federal, state, and local governments, and
working in a family-owned business or farm was combined as one group
with self-employed. Moreover, normally full-time worker but ,35 hours
last week was combined with full-time workers. All analyses were adjusted
for sex, race/ethnicity, educational attainment, marital status, number of
comorbid conditions, health insurance coverage, time since diagnosis,
number of cancer diagnoses, survey year, and region.
cThe reference group was labeled as “ref” in the corresponding
analyses.
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services use among low-income adults.42 However, 30
states do not have any mandates for paid sick leave,43 and
cancer survivors working in these states may have higher
risk of lacking paid sick leave.

This study has several limitations. Measures of paid
sick leave, employment characteristics, and use of pre-
ventive services are self-reported. Because working status
was measured as of last week at the time of the survey,
and because preventive services were measured as of the
past 12 months, this discordance could be a potential
source of bias in our study. For example, cancer survivors
who worked at some point in the past year but were un-
employed in the past week were not included in our
analyses. Moreover, working cancer survivors with and
without paid sick leave might be inherently different be-
cause of the job selection process. Workers may weigh
health benefits (eg, paid sick leave) against work
schedule or pay scale. Therefore, additional research
on employment dynamics is needed to understand dif-
ferences in healthcare use between working cancer
survivors with and without paid sick leave. Moreover,
certain types of employers that offer paid sick leave to
their employees may also be more likely to offer on-
site vaccinations. Some employers may offer paid sick
leave for vaccinations but not for other preventive
services. Therefore, the observed differences in influenza
rates by paid sick leave may also be due to differences
in on-site vaccination promotions and employer poli-
cies. In addition, future research should also address

any differential impact of lack of paid sick leave on
healthcare utilization between working cancer survi-
vors and working individuals without a cancer history.
More than 80% of our study sample are longer-term
cancer survivors surveyed $2 years since diagnosis. Fu-
ture research that focuses on recently diagnosed cancer
survivors who are still undergoing cancer treatments is
needed.

Conclusions
A healthy workforce is essential for long-term economic
development. However, lack of paid sick leave is com-
mon among working cancer survivors, and it varies
greatly by employment characteristics in the United
States. Working cancer survivors with lower household
income or educational attainment are most likely to lack
paid sick leave. Moreover, lack of paid sick leave among
working cancer survivors is associated with lower use of
certain types of preventive services, which may translate
into health disparities.
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adjusted for age at time of the survey, sex, race/ethnicity, educational attainment, marital status, number of comorbid conditions, health insur-
ance coverage, time since cancer diagnosis, number of cancer diagnosis, survey year, and region. Black bars represent 95% confidence
intervals.
Abbreviations: ED, emergency department; NHIS, National Health Interview Survey.
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eFigure 2. (A) Unadjusted and (B) adjusted percentages of working cancer survivors without paid sick leave by survey year. The adjusted
analysis controlled for age at time of the survey, sex, race/ethnicity, educational attainment, marital status, number of comorbid conditions,
health insurance coverage, time since cancer diagnosis, number of cancer diagnoses, and region. There were no statistically significant linear
trends from either unadjusted analysis (P5.078) and adjusted regression analysis (P5.866). Black bars represent 95% confidence intervals.
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eTable 1. NHIS Measures

Measures Universe NHIS Question Time Frame
Years of

Availability

Main exposures Job and employment related
measures

Employment status last
week

Sample adults
aged $18 y

Corrected employment status last week
� Working for pay at a job or business
� With a job or business but not at
work

� Looking for work
� Working, but not for pay, at a
family-owned job or business

� Not working at a job or business and
not looking for work

Past week 2001–2018

Job categories Sample adults
aged $18 y who
were working last
week

Which of these best describes the job you
held most recently?

� Employee of a private company for
wages

� A federal government employee
� A state government employee
� A local government employee
� Self-employed in own business,
professional practice, or farm

� Working without pay in a
family-owned business or farm

Past week

How many hours did the respondent work
last week at all jobs or businesses?
Response: 1–94 hours or $95 hours

How many people work at this location (both
full-time and part-time workers)? Please
include yourself.

� 1 employee
� 2–9 employees
� 10–24 employees
� 25–49 employees
� 50–99 employees
� 100–249 employees
� 250–499 employees
� 500–999 employees
� $1,000 employees

Occupation: https://www.bls.gov/cps/
cenocc2010.htm, major occupational groups
and detailed occupations, as determined by
the US Census Bureau and the Bureau of
Labor Statistics

NA 2005–2018

Industry: https://www.bls.gov/cps/
cenind2012.htm; major industry groups and
detailed industries, as identified by the US
Census Bureau and the Bureau of Labor
Statistics

NA

Paid sick leave Paid sick leave
status from the
main job

Sample adults
aged $18 y who
were working last
week

Do you have paid sick leave on the main job
or business?
Response category: Yes or No

Past week 2001–2018

Healthcare
utilization

ED use Any ED use Sample adults
aged $18 y

During the past 12 months, how many times
have you gone to a hospital emergency
room about your own health? (This includes
ED visits that resulted in a hospital
admission.)

Past 12
months

2001–2018

Preventive services Influenza vaccine During the past 12 months, have you had a
flu vaccination? A flu vaccination is usually
given in the fall and protects against
influenza for the flu season.

2001–2018

Blood pressure
screening

During the past 12 months, have you had
your blood pressure checked by a doctor,
nurse, or other health professional?

2001–2018

Cholesterol screening During the past 12 months, have you had
your blood cholesterol checked by a doctor,
nurse, or other health professional?
(Note: participants consist of all males aged
$35 years; males aged 20–34 years and
females aged $20 years if with history of
heart disease or its known risk factors [ie,
smoking, diabetes, high blood pressure, and
obesity])

2003, 2008,
2011–2018

Abbreviations: ED, emergency department; NA, not applicable; NHIS, National Health Interview Survey.
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eTable 2. 2018 US Working Population Wage Estimatesa by Occupation and Industry

Median Hourly Wage Mean Hourly Wage Annual Mean Wage

By occupation

Farming, fishing, and forestryb $12.20 $14.49 $30,140

Personal care and service $11.74 $13.51 $28,090

Construction and extraction $22.12 $24.62 $51,220

Food preparation/serving–related $11.09 $12.30 $25,580

Building, grounds cleaning, maintenance $12.91 $14.43 $30,020

Arts, design, entertainment, sports, and media $23.70 $28.74 $59,780

Sales and related $13.55 $20.09 $41,790

Transportation and material moving $15.74 $18.41 $38,290

Healthcare support $14.30 $15.57 $32,380

Production $16.86 $18.84 $39,190

Installation, maintenance, and repair $21.89 $23.54 $48,960

Legal $38.85 $52.25 $108,690

Business and financial operations $32.86 $36.98 $76,910

Office and administrative support $17.19 $18.75 $38,990

Management $50.11 $58.44 $121,560

Healthcare practitioners and technical $31.94 $39.42 $82,000

Community and social services $21.62 $23.69 $49,280

Life, physical, and social science $31.77 $36.62 $76,160

Education, training, and library $23.89 $27.22 $56,620

Computer and mathematical $41.51 $44.01 $91,530

Architecture and engineering $38.55 $42.01 $87,370

Protective service $19.54 $23.36 $48,580

By industry

Agriculture, forestry, fishing, and hunting $12.26 $15.53 $32,300

Accommodation and food services $11.12 $12.93 $26,890

Administrative/Support and waste management/remediation services $14.84 $19.43 $40,410

Construction $22.73 $26.58 $55,290

Other services (except public administration) $15.59 $20.53 $42,700

Real estate and rental/leasing $18.41 $23.85 $49,610

Arts, entertainment, and recreation $13.19 $18.18 $37,810

Retail trade $12.40 $16.21 $33,720

Professional, scientific, and technical services $32.32 $40.08 $83,370

Wholesale trade $21.07 $27.75 $57,720

Transportation and warehousing $20.17 $23.54 $48,960

Manufacturing $19.88 $25.49 $53,020

Healthcare and social assistance $18.56 $25.97 $54,020

Information industries $30.49 $37.01 $76,990

Education services $23.48 $27.26 $56,710

Management of companies and enterprisesb $33.18 $41.07 $85,430

Miningb $25.04 $31.11 $64,710

Finance and insurance $25.89 $35.18 $73,170

Utilitiesb $36.49 $38.12 $79,290

Public administration $24.49 $28.06 $58,360

aObtained from the US Bureau of Labor Statistics website (https://www.bls.gov/oes/tables.htm). Moreover, these wages were for all of the working
population in the United States, and were used as a proxy for level of pay among working cancer survivors ages 18–64 y in our sample.
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