Downloaded from www.sjweh.fi on October 24, 2019

Original article
Scand J Work Environ Health 2019;45(1):22-32
doi:10.5271/sjweh.3751
Does paid vacation leave protect against depression among
working Americans? A national longitudinal fixed effects
analysis
by Kim D
This study provides the first evidence on the linkage between paid
vacation leave and depression and supports a protective effect among
white women and women with two or more children. Policies that
mandate paid vacation leave may yield substantial positive impacts
on the population health and economic burden of depression among
working women in the USA.
Affiliation: Department of Health Sciences, Northeastern University,
360 Huntington Avenue, 413 International Village, Boston MA 02115,
USA. d.kim@northeastern.edu
Refers to the following text of the Journal: 2018;44(3):239-250
Key terms: American; depression; depressive symptom; fixed effects
analysis; longitudinal; longitudinal study; mental health; paid holiday
leave; paid vacation leave; stress; USA; vacation; vacation leave

This article in PubMed: www.ncbi.nlm.nih.gov/pubmed/30403822

This work is licensed under a Creative Commons Attribution 4.0 International License.

Print ISSN: 0355-3140 Electronic ISSN: 1795-990X Copyright (c) Scandinavian Journal of Work, Environment & Health

Original article
Scand J Work Environ Health. 2019;45(1):22–32. doi:10.5271/sjweh.3751

Does paid vacation leave protect against depression among working Americans? A
national longitudinal fixed effects analysis
by Daniel Kim, MD, DrPH 1, 2

Kim D. Does paid vacation leave protect against depression among working Americans? A national longitudinal fixed effects
analysis. Scand J Work Environ Health. 2019;45(1):22–32. doi:10.5271/sjweh.3751

Objectives The United States is the only advanced economy globally that does not guarantee its workers paid
vacation leave. Although empirical studies have linked paid vacation leave to happiness and stress, no study
has investigated the association between paid vacation leave and depression. Using a nationally-representative
longitudinal sample of 3380 working men and women aged 45–52 years from the National Longitudinal Survey
of Youth 1979, this study explored whether paid vacation leave may protect against depression.

Methods Multivariate linear and logistic regression models were employed to estimate the impacts of the num-

ber of annual paid vacation days of leave measured at age 40 on depression measured using the 7-item Center
for Epidemiologic Studies Depression Scale short form (CES-D-SF) scale at age 50. Models were adjusted for
demographic and socioeconomic factors, physical health, weekly hours, and individual fixed effects.

Results For every ten additional days of paid vacation leave, the odds of depression in women was 29% lower
[odds ratio (OR) 0.71, 95% confidence interval (CI) 0.55–0.92, P=0.01); there was no association in men. Linear
regression models showed no association in either men or women. For every 10 days of paid leave, the odds of
depression were 36% lower in White women and 38% lower in women with ≥2 children.

Conclusions This study provides the first evidence on the linkage between paid vacation leave and depression,

and supports a protective effect in White women with ≥2 children. Should this association be truly causal, and
assuming a uniform effect across all ages in working adult women, the results from this study would suggest that
a hypothetical increase in the average number of days of paid vacation leave of 10 days could avoid an estimated
568 442 cases of depression in women each year and lead to a cost savings of US$2.94 billion annually. Policies that mandate paid vacation leave may have marked positive impacts on the population health and economic
burden of depression among working women in the USA.

Key terms depressive symptom; longitudinal study; mental health; paid holiday leave; stress; USA.

Depression accounts for more years lost to disability
than any other condition both in the United States (USA)
(1) and globally (2). It affects 3–4% of workers in the
USA, and as much as half of workers with depression
experience short-term disability (1, 3, 4). In addition, the
economic burden attributed to depression is considerable, estimated at US$80.4 billion in 2010 (1). The cost
of depression to employers in lost work days exceeds
the costs of many other common medical conditions,
including heart disease, chronic obstructive lung disease,
and digestive disorders (5).
Taking a vacation is plausibly linked to a lower
risk of depression by providing a reprieve from work-

related demands and stress and by offering opportunities for leisure activities (6). For example, vacations
may help break the vicious cycle between job stressors,
lack of psychological detachment from work, and job
strain (7, 8), thereby leading to improvements in mental
well-being. According to the conservation of resources
theory, levels of stress increase when people experience
a loss of internal resources such as time, energy and
social support systems (6, 9). Since stress can deplete
internal resources, individuals can attenuate workrelated resource losses by taking a paid vacation, that
can improve stress coping mechanisms and lower stress
levels (7). In turn, based on the stress-vulnerability
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model, stressors including stressful life events, along
with genetic factors, psychological vulnerability, and
biological factors can make individuals more vulnerable
to depression (10).
Empirical studies have further demonstrated linkages
between vacation leave and lower levels of stress and
exhaustion (11, 12), higher levels of happiness (13), and
depression (14, 15). In keeping with the conservation of
resources theory, Sonnentag & Fritz (16) have found that
vacation experiences (such as psychological detachment
from work and relaxation experiences) can contribute
to employees’ mental and physical health through providing internal and external resources. Yet to date, no
studies have explored the associations between paid
vacation leave and depression, indicating an important
gap in the literature.
Notably, the USA is the only advanced economy
globally that does not guarantee its workers any paid
vacation leave (17). The federal Fair Labor Standards
Act (FLSA) does not require payment for time not
worked due to vacation, and paid vacation leave is a
benefit based on an agreement between the employer and
employee (18). By contrast, 27 of 35 OECD countries
including Australia, New Zealand, and countries in the
European Union currently mandate ≥20 days of paid
vacation per year (equivalent to 4 weeks of work based
on a 5-day workweek). Meanwhile, Canada and Japan
require 10 days of paid vacation and Mexico mandates
6 days of paid vacation annually (figure 1) (19, 20).
The argument for paid vacation leave extends beyond
health to human rights: According to the United Nations’
Universal Declaration of Human Rights, "Everyone has
the right to rest and leisure, including reasonable limitation of working hours and periodic holidays with pay"
(6, 21). Like paid maternity leave, for which a similar
health and human rights argument has been put forth
and for which political and public support is growing
in the United States (22–24), there is the potential for
policy change in the USA to federally mandate paid
vacation leave.
Using a nationally-representative cohort of workingaged men and women in the USA, this study explored
the associations between paid vacation leave and depressive symptoms and depression.

Methods
Study population
The National Longitudinal Survey of Youth 1979
(NLSY79) is an ongoing nationally-representative longitudinal study of 12 686 young men and women aged
14–21 years in the USA when first surveyed in 1979, and

age 45–52 years in 2010 (median age 49 years) (25). The
cohort was comprised of a cross-sectional probability
sample (N=6111) representing the non-institutionalized
civilian segment of young people living in the USA
born between 1957 and 1964; supplemental samples
(N=5295) to oversample civilian Hispanic or Latino,
black, and economically disadvantaged, non-black/
non-Hispanic youths born in the same time period; and
a military probability sample (N=1280) designed to
represent the population born between 1957 and 1961
serving in the military as of 1978. These individuals
were interviewed annually through 1994 and are currently interviewed on a biennial basis on demographic,
socioeconomic, and psychosocial and lifestyle factors.
Study participants resided in all 50 states at baseline:
49.5% are female, 25.0% are black, 15.8% Hispanic,
and 59.2% are non-black, non-Hispanic (25). The final
sample consisted of 3380 individuals who worked 30–90
hours per week at their primary job at the time of the
completion of the 40+ and 50+ health years modules
(administered at the first surveys in which the study
participant turned 40 and 50 years old, respectively,
with median, minimum, and maximum follow-up times
of 10, 8, and 12 years), and who reported no periods of
unemployment since the previous biennial interview.
Outcomes
The outcomes were based on the 7-item Center for Epidemiologic Studies Depression Scale short form (CESD-SF) asked in the 40+ and 50+ health modules, with
total possible scores ranging from 0–21. This scale has
been previously shown to be internally consistent and
to exhibit high specificity (97%) and modest sensitivity
(69%) using a cutoff score of ≥8 compared to the 20-item
CES-D scale based on the widely used cutoff score of
≥16 (26). Both studies that used the CES-D cutoff point
of 16 and the CES-D-SF cutoff value of ≥8 have shown
that women, individuals of low socioeconomic status,
and those with low cognitive function are at greater risk
of depression (26). As a continuous variable, the changes
in the depressive symptom scores between the 40+ and
50+ health modules were first examined. In separate
analyses, the CES-D-SF scale from the 50+ health module was used to derive a dichotomous outcome with a
cutoff score of ≥8 to designate onset of depression ie,
depression at follow-up in individuals who were not
depressed at the 40+ module.
Predictors
As predictor variables, data was used on the number of
paid vacation days at their primary job (based on the
survey item “How many days of paid vacation are you
entitled to each year?”) assessed in the 40+ and 50+
Scand J Work Environ Health 2019, vol 45, no 1
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Figure 1. List of OECD countries by federally-mandated annual paid vacation leave. Source: Federation of International Employers (11), International labor
Organization (12)

health modules. This was analyzed as a change in the
number of paid vacation days between the 40+ and 50+
health modules, with rescaling to represent a change of
ten additional days of paid vacation leave each year.
Model covariates consisted of age in 1998, race/ethnicity, marital status, change in total income from salary
and wages (for study participant and spouse combined)
between the 40+ and 50+ health modules, educational
attainment, change in PCS-12 physical component summary score [a component of the 12-item Short Form Survey (SF-12) that measures self-reported physical health
and exhibits reliability and construct validity (27)]
between modules, and the change between modules in
the total number of hours worked per week. In light of
evidence of effect modification by gender in the logistic
regression models, all models were stratified by gender.
Statistical analysis
Descriptive statistics were first calculated based on study
participants included in the regression analyses. To examine the associations between the change in the number of
employment-based paid vacation days and the depressive
symptom/depression outcomes, both fixed effects linear
and conditional logistic regression models were estimated, controlling for individual-level covariates.
A simplified fixed effects linear regression model
representing the association between paid vacation days
and the CES-D-SF score (as a continuous outcome variable) can be written as follows (28):

Yit =  0 +  1(X it )+  2(C it ) + ui +  t +  it
where i represents the subject and t represents time
(year); Y is the outcome of the CES-D-SF depressive
symptoms score; β0 is the y-intercept; X is the time-
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varying exposure of paid vacation days, C is a timevarying covariate; u represents the vector of individual
fixed effects (ie, a dummy variable included for each
individual) that vary across individuals but not over
time; λ represents the time fixed effects (eg, times 1 and
2); and ε represents the residual random error for each
individual at each point in time.
Estimating these equations at two time-points would
then correspond to the following:
Yi1 =  0 +  1(X i1)+  2(C i1) + ui + 1 +  i1
Yi 2 =  0 +  1(X i 2)+  2(C i 2) + ui +  2 +  i 2

(1)
(2)

By taking the difference between equations (1) and
(2) at time 1 (age 40+ module) and time 2 (age 50+
module) respectively, the individual fixed effects u that
are constant over time difference to 0, and we obtain
the following fixed effects (“first difference”) regression equation:
(Yi 2 - Yi1)

=

 1(X i 2 -X i1) +  2(C i 2 - C i1) + ( 2 - 1) + ( i 2 -  i1)

(3)

Because the time-invariant individual factors u no
longer appear in the model, any observed or omitted
variables that are constant over time are effectively
removed as confounders (28).
For conditional logistic regression, all individuals
who did not change on the depression variable were
excluded, difference scores for all of the time-varying
covariates were created, and then logistic regression
models based on maximum likelihood estimation were
used to predict depression in the 50+ health module,
with the difference scores as predictor variables (29).
The presence of effect modification by gender, race/
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ethnicity, education/change in income, the change in the
total number of hours worked per week, and the baseline
number of children was each assessed through a Wald
test to test the statistical significance of each added
cross-product term for the corresponding interaction.
Dose–response relationships were then tested by
grouping the change in the number of annual paid vacation days over the decade into the following categories:
-355 to -20 days, -19 to -1 days, 0 days (no change), 1 to
19 days, and 20 to 355 days. A linear test for trend was
performed by converting the categories into an ordinal
variable and noting its corresponding P-value.
In sensitivity analyses, the robustness of the findings
was explored after modifying the sample restriction
based on the number of unemployed weeks and after
varying the depression scale cutpoint.
To control for sample design and non-response,
all models incorporated survey weights. All tests were
two-tailed with a 5% significance level. All analyses
were conducted using SAS version 9.4 (SAS Institute,
Cary, NC, USA).
Finally, assuming a causal effect of paid vacation
leave on depression, the population attributable risks
(PAR), hypothetical annual numbers of cases of depression prevented, and cost savings associated with every ten
additional days of paid vacation leave were calculated.

Results
Descriptive analysis
Table 1 shows descriptive characteristics of the study
samples analyzed in the fixed effects linear regression
and logistic regression analyses, and compares these characteristics to the larger sample of employed individuals
working 30–90 hours weekly in 1998 (N=6564). After
restricting the linear regression analytic sample to those
with no periods of unemployment in the two years preceding the 40+ and 50+ health modules, and using the missing indicator method for missing observations on paid
vacation days (20.8%), education (5.6%), and income
(14.3%), the sample size was reduced to 3380. The linear
and logistic regression analytic samples had mean ages
of 36.8 and 36.9 years, respectively, in 1998, the earliest
year a participant turned 40 years. Women accounted for
42.6% of the linear regression sample, while 54.2% of
the logistic regression sample was female. Both study
subsamples had a non-significantly greater number of
mean paid vacation days than the reference sample. The
linear regression sample, which had no recent periods of
unemployment, as expected had a significantly higher
proportion of college-educated participants and a lower
mean depressive symptoms score. Conversely, the logistic

regression sample, which was restricted to those with a
change in depression status, had a significantly lower proportion of college-educated participants and higher mean
depressive symptoms score. In total, over ten years, there
were 175 incident cases of depression among women
(cumulative incidence=10.9%) and 122 incident cases
of depression among men (cumulative incidence=6.9%).
The change in the reported number of days of paid
vacation leave in the analytic samples ranged from -355
to +355 days, with a median of 0 days. Some study
participants reported either >100-day increases in the
number of days of paid vacation or >100-day decreases
in the number of days of paid vacation offered by their
employer. While these changes are relatively large,
<1% of the analytic sample reported such changes—
consistent with the roughly 1% of US employers that
offer unlimited paid vacation according to the World
at Work survey conducted in 2016 (30). Hence, these
changes could reasonably reflect changes in one’s job
either to or from employers offering a relatively larger
amount of paid vacation leave eg, up to an essentially
unlimited number of days each year. However, because
after excluding all weekends and holidays there are
only 250 working weekdays in a year, all changes with
absolute value >250 days were capped for the analysis
at 250 days for positive changes and -250 days for
negative changes. Nonetheless, this only affected ten
observations, and all results remained unchanged to two
decimal places.
Those who changed jobs between the 40+ and 50+
health modules showed an overall increase in the number
of days of paid vacation leave. On average, this increase
was significantly less than the observed increase among
those who did not change jobs between the 40+ and 50+
health modules: a mean increase in days of paid vacation leave = 0.51 days versus 4.39 days, respectively
(P=0.01). Hence, in the analytic sample, a change in jobs
could be a driver of the change in the number of days of
paid vacation leave. At the same time, the larger increase
in the number of days of paid vacation leave over time
among even those who did not change jobs would appear
to suggest exogenous societal changes—specifically,
time trends in paid vacation leave policies by employers.
Fixed effects linear regression analysis
Table 2 presents the multivariate-adjusted coefficient
estimates from fixed effects linear regression models for
the association between vacation days and depressive
symptoms, stratified by gender (P for interaction = 0.20).
There was no association in men (Model 1a: β=0.000568,
P=0.98). In women, for every 10 days of paid vacation
leave, the CES-D-SF score was 0.06 units lower (Model
1b: β=-0.0581, P=0.096). There was no evidence of effect
modification by race/ethnicity (Model 2) or by education
Scand J Work Environ Health 2019, vol 45, no 1
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Table 1. Weighted descriptive characteristics of fixed effects analytic samples and comparisons to reference sample working 30–90 weekly hours
in 1998. For continuous variables, the weighted means are shown. For categorical variables, the weighted proportions are shown in each category.
[SD=standard deviation; CES-D-SF=Center for Epidemiologic Studies Depression Scale, short form.]
1998 working
reference sample
(N=6564)
N (%)

Mean (SD)

Fixed effects linear regression
analytic sample
(N=3380)
N (%)

Mean (SD)

P-value for
comparison
to reference
sample a

Fixed effects logistic
regression analytic
sample (N=498)
N (%)

Mean (SD)

P-value for
comparison
to reference
sample a

Mean age (years)
37.0
36.8
<0.01
36.9
0.14
Gender
0.99
<0.01
Male
3768 (57.4)
3768 (57.4)
3006 (45.8)
Female
2796 (42.6)
2796 (42.6)
3558 (54.2)
Race/ethnicity
0.15
0.10
Non-Hispanic, Non-Black
5212 (79.4)
5317 (81.0)
4949 (75.4)
Hispanic
427 (6.5)
414 (6.3)
479 (7.3)
Black
925 (14.1)
833 (12.7)
1136 (17.3)
Marital status
<0.01
0.16
Never married
1090 (16.6)
1004 (15.3)
1103 (16.8)
Married
4083 (62.2)
4437 (67.6)
3833 (58.4)
Other
1391 (21.2)
1123 (17.1)
1628 (24.8)
Education
<0.01
0.02
< High school
551 (8.4)
400 (6.1)
715 (10.9)
High school /junior college
3932 (59.9)
3873(59.0)
4188 (63.8)
College or higher
1654 (25.2)
1950 (29.7)
1306 (19.9)
Missing
427 (6.5)
341 (5.2)
355 (5.4)
Mean paid vacation days
14.4
14.8
0.49
16.6
0.18
Mean depressive symptoms (7-item
2.93
2.51
<0.01
5.98
<0.01
CES-D-SF) score
a P values are for the comparison of the mean or distribution with that of the corresponding reference sample in 1998 (the earliest year that a participant turned 40).

Table 2. Coefficient estimates from fixed effects linear regression models for longitudinal associations between paid vacation days and depressive
symptoms (N=3380). All models are adjusted for age (in 1998), race/ethnicity, marital status, change in income (of study participant and spouse
combined), educational attainment, change in PCS-12 physical component summary score, and change in total number of hours worked per week.
Women
(N)
Paid vacation leave (per 10 day ↑)
Hispanic × paid leave
Black × paid leave
Change in paid vacation leave (days)
-250 to -20
-19 to -1
0
+1 to +19
+20 to +250
a

Men (N=1779)

Women (N=1601)

Model 1a
ß (P-value)

Model 1b
ß (P-value)

Model 2
ß (P-value)

0.000568 (0.98)

-0.0581 (0.096) a

-0.00973 (0.59)
-0.0680 (0.38)
-0.1299 (0.13)

41
304
616
570
70

Model 3
ß (P-value)

0.973 (0.18)
0.060 (0.88)
0 (ref)
-0.252 (0.49)
-0.401 (0.64)
P for trend = 0.12

Significant at 0.10 level.

or income (data not shown). When the change in the number of paid vacation days was categorized, there was the
suggestion of a monotonic relationship, with a decrease
of >20 paid vacation days leave annually being associated with a higher level of depressive symptoms, and an
increase of >20 paid vacation days leave annually being
associated with a lower level of depressive symptoms
(Model 3; P for trend=0.12).
Fixed effects logistic regression analysis
Figure 2 shows the multivariate-adjusted coefficient estimates from fixed effects logistic regression models for
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the association between vacation days and depression,
stratified by gender (P for interaction=0.02). There was
no association observed in men [odds ratio (OR) 1.07,
95% confidence interval (CI) 0.83–1.38, P=0.58]. By
contrast, in women, for every ten days of paid vacation
leave, the odds of depression was 29% lower (OR 0.71,
95% CI=0.55-0.92, P=0.01). Among women, a significant interaction by race/ethnicity was also observed (P
for interaction=0.04). In non-Hispanic, white women,
for every ten days of paid vacation leave, the odds of
depression were 36% lower (OR 0.64, 95% CI 0.43–
0.94). Meanwhile, no association was observed among
black women (OR 0.98, 95% CI 0.89–1.09). Among
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Figure 2. Stratified odds ratio estimates from
fixed effects logistic regression models for
longitudinal association between change in
paid vacation days and depression (N=498).
All models are adjusted for age (in 1998),
marital status, change in income (of study
participant and spouse combined), educational attainment, change in PCS-12 physical
component summary score, and change in total
number of hours worked per week. Genderstratified models and models are stratifed
by the number of children and also adjusted
for race/ethnicity. Models stratified by race/
ethnicity and number of children are restricted
to women only (N=292).

All models adjusted for age (in 1998), marital status, change in income (of study participant
and spouse combined), educational attainment, change in PCS-12 physical component
summary score, and change in total hours worked per week. Gender-stratified models and
models stratified by the number of children also adjusted for race/ethnicity. Models stratified
by race/ethnicity
andwas
the number
of children
restricted
to women only those
(N=292).
women, there
also evidence
ofare
effect
modification
with no periods of unemployment since the 1998

by the number of children. In women with ≥2 children,
for every ten additional days of paid vacation leave, the
odds of depression was 38% lower (OR 0.62, 95% CI
0.44–0.89), whereas there was no association among
women with <2 children (OR 0.97, 95% CI 0.82–1.15;
P for interaction=0.09; figure 2). There was no statistical
evidence of effect modification by education or income
(data not shown). The main effects models had moderately high concordance statistics of 0.66 and 0.64 in
women and men, respectively, indicating that the models
predicted the outcome of depression reasonably well and
that the models were relatively well-specified.
As shown in table 3, a dose–response relationship
was present, with a decrease of >20 paid vacation days
leave annually being associated with a >7 times higher
odds of depression (OR 7.30, 95% CI 0.91–58.5), and an
increase of >20 paid vacation days leave annually being
associated with roughly one-third the odds of depression
(OR 0.35, 95% CI 0.06–2.12) compared to those with no
change. However, both of these point estimates did not
reach statistical significance at the 0.05 level and were
associated with very wide confidence intervals due to
small numbers. Meanwhile, the trend was significant at
the 0.10 level (Ptrend=0.07).
In sensitivity analyses, the principal findings for the
association between paid vacation leave and depression in women remained robust when the total number
of weeks of unemployment since the 40+ and 50+
health modules was modified from 0 to >5 (OR 0.74,
95% CI 0.57–0.95) and >10 weeks (OR 0.73, 95% CI
0.57–0.94), and alternative CES-D-SF score cut-points
of 7 (OR 0.72, 95% CI 0.57–0.91) and 9 (OR 0.71,
95% CI 0.52–0.96) for designating depression were
applied. When the analytic sample was restricted to

interview, the OR point estimates remained relatively
unchanged in magnitude [women (N=104): OR 0.78,
95% CI 0.44–1.37, P=0.39; men (N=82): OR 1.02, 95%
CI 0.46–2.26, P=0.95]. While the point estimate among
women was statistically non-significant, this could be
attributed to small numbers. Finally, the main findings
were also robust when individuals with relatively large
changes in the number of paid vacation days were
excluded eg, >100-day increases or >100-day decreases
(data not shown).
Preliminary estimates of population attributable risk and
associated changes in depression and economic burden
Given an estimated prevalence of major depressive
disorder (MDD) of 5.5% in full-time workers in the
United States in 2010 (1), an OR for depression of 0.711
would approximate a relative risk (RR) for depression
among women for each ten additional days of paid
vacation leave. Ten fewer days of paid vacation leave
would hence be associated with an RR for depression
of 1/0.711 = 1.406. An estimated 39.2% of women aged
≥16 years work full-time in 2010 (31). Applying the
population attributable risk (PAR) formula Pexp×(RR-1)/
[1+Pexp×(RR-1)], where Pexp represents the prevalence
of women who work full-time, this corresponds to a
PAR among women of 0.1373 or 13.73%. With 16.1
million incident cases of depression in 2015 in the
United States in those aged ≥18 years (32), an estimated 65.6% of these cases occurring among women
(1), 39.2% of women aged ≥16 working full-time (31),
a PAR of 13.73%, and assuming comparable effects
across all adult ages, an additional ten days of paid vacation leave could potentially prevent 568 442 cases of
Scand J Work Environ Health 2019, vol 45, no 1
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Table 3. Odds ratio (OR) estimates from fixed effects logistic regression
models for longitudinal associations between changes in paid vacation
days and depression among women (N=292). Model is adjusted for age
(in 1998), race/ethnicity, marital status, change in income (of study
participant and spouse combined), educational attainment, change
in PCS-12 physical component summary score, and change in total
number of hours worked per week. [CI=confidence interval.]
Change in paid
vacation leave (days)
-250 to -20
-19 to -1
0
+1 to +19
+20 to +250
a

Number of women

OR (95% CI) for depression

10
44
130
95
13

7.30 (0.91–58.5)
1.45 (0.44–4.71)
1 (ref)
1.05 (0.36–3.00)
0.35 (0.06–2.12)
P for trend = 0.07 b

Significant at 0.10 level.

depression among women each year. Furthermore, given
an estimated economic burden of MDD of US$80.4
billion annually (1), an additional ten days of paid
vacation leave could conceivably yield a cost savings
of US$2.94 billion each year. These estimates are preliminary, and should be updated after replication in other
study samples that encompass working adults across all
age groups.

Discussion
In this study of a nationally-representative sample of
working men and women in the United States aged
33–41 years in 1998, a significant association was found
between paid vacation days and the odds of depression
among women. For every ten additional days of paid
vacation leave, the odds of depression over a decade
during mid-adult life was 29% lower. No association
was observed in men. Meanwhile, there was evidence
of a monotonic dose–response relationship (albeit significant only at the 10% level), along with evidence of
associations among white women and women with ≥2
children (although the latter was significant only at the
10% level). Findings that were significant at the 10%
level are suggestive but should be interpreted more
cautiously.
This study had several major strengths, including
its reliance on a nationally-representative sample of
working-aged adults, strengthening the generalizability
of our findings within the USA; its use of longitudinal
data, allowing for temporality to support causation; its
employment of a previously validated depression scale,
and its implementation of fixed effects analysis and
control for a number of key factors including income
and educational attainment to reduce confounding bias.
I further estimated both multivariate linear and logistic regression models to consider alternative model
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specifications (including capturing potential non-linear
threshold effects through logistic regression), and tested
for linear dose–response relationships to support the
presence of causal associations. The additional assessment of effect modification enabled the identification of
subgroup differences in associations by gender, race/ethnicity, and the number of children. Finally, the study’s
findings were translated into population health benefits
and cost savings projected to result from modifying the
levels of paid vacation leave.
Does paid vacation leave have a protective causal association with depression?
To better evaluate whether paid vacation leave has a
protective causal association with depression, it is useful
to consider Hill’s causal criteria, while recognizing that
no hard-and-fast rules exist by which to judge causation (33).
Strength of association. Although the OR of depression
associated with ten additional days of paid vacation
leave were not strong (ie, with OR not less inverse than
0.5), the use of fixed effects analysis should have substantially reduced the potential for residual confounding bias. However, residual confounding such as due
to time-varying employment-related factors cannot be
ruled out. For example, jobs that offer few or no days of
paid vacation leave might be characterized by psychosocial work environment factors that both influence continued employment in that position (and its associated
benefits) as well as the risk of depression. Nonetheless,
those who reported an absolute change of ≥20 days of
paid vacation leave did not show a significant difference
in the change in income over time compared to those
who experienced no change or an absolute decrease of
<20 days in paid vacation leave. This would suggest
that the estimated impact of the number of days of paid
vacation leave on depression was unlikely to be prone
to residual confounding by socioeconomic position. In
addition, residual confounding due to socioeconomic
position was reduced by controlling for educational
attainment, the total number of hours worked per week,
and the change in total income (for study participant
and spouse combined) between the 40+ and 50+ health
modules. Some selection bias is also possible due to
attrition from the original 1979 sample (19.4% attrition
by the year 2000, 24.1% attrition by 2010) (34). Such
bias in the findings due to confounding and/or selection
could be away from the null, although is unlikely to fully
account for the observed findings.
Consistency. In a previous cohort study of 1500 working
rural women aged 25–75 years in Wisconsin, women
who took ≥2 paid or unpaid vacations per year had
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a 48% lower odds of depression (OR 0.52, 95% CI
0.33–0.83) compared to women who took a vacation
only once every two years (15). These findings are of
the same order of magnitude as what was found in the
present study. To my knowledge, the present study is the
first published analysis to explore paid vacation leave
as a determinant of depression. Because the NLSY is
a nationally-representative longitudinal sample of men
and women aged 14–21 years in the USA when first surveyed in 1979, and age 45–52 years in 2010, these findings should still be replicated in additional population
samples that include both younger and older age groups.
Specificity. Because depression has multiple risk factors,
a strict 1:1 relationship is lacking. However, it should
be noted that the absence of specificity does not rule
out causation.
Temporality. While longitudinal data were used, a change
in the exposure as a predictor of a change in the outcome
over the same time period was examined. Hence, it is
not possible to rule out reverse causation. Nonetheless,
the change in paid vacation leave days was neither correlated with the change in income (Pearson r = 0.01)
nor the change in the number of hours worked per week
(Pearson r = -0.07). Furthermore, after those who had
any periods of unemployment since the previous biennial interview were excluded, the change in depressive
symptoms was uncorrelated with the change in the
number of weeks of unemployment (Pearson r = 0.05).
Collectively, this evidence suggests that depression was
unlikely to have caused a significant job change with
an accompanying loss of income or decline in number
of weekly hours worked. This is also supported by the
robust findings in sensitivity analyses when the analytic sample was restricted to those with no periods of
unemployment since the 1998 interview. Hence, reverse
causation appears to be an unlikely important source of
bias to account for the association.
Biological gradient. Because some evidence was found
for a monotonic dose–response relationship (although
significant only at the 10% level), this would favor a
causal association.
Plausibility/Coherence. The presence of paid vacation
leave could plausibly reduce job strain (ie, paid vacation leave → lower job strain), as has been suggested by
others (7, 11). In tandem with empirical evidence linking job strain to depression, paid vacation leave could
thereby act as a protective factor against depression. To
add plausibility to the association between paid vacation
leave and depression, previous systematic reviews and
meta-analyses have identified a significant relationship
between job strain and depressive symptoms and clini-

cal depression, with job strain being associated with an
increased risk of clinical depression in both published
(RR 1.77, 95% CI 1.47–2.13) and unpublished analyses
(RR 1.27, 95% CI 1.04–1.55) (35, 36).
Likewise, the presence of paid vacation leave could
plausibly reduce the job strain/stress associated with
long working hours (37, 38), and thereby could attenuate the risk of depression. Long working hours have
been prospectively linked to a higher risk of depressive
symptoms (RR 1.66, 95% CI 1.06–2.61) among employees working >55 hours/week compared with employees
working 35–40 hours/week) (39), and an increased
odds of MDD (OR 2.43, 95% CI 1.11–5.30, for those
working ≥11 hours/day compared to employees working 7–8 hours/day) (40). A recent systematic review and
meta-analysis of the prospective relation between long
working hours (generally defined as ≥55 hours per week)
and the onset of depressive symptoms based on ten
cohort studies estimated an overall positive association
(RR 1.14, 95% CI 1.03–1.25) (41). Notably, there was
heterogeneity in the findings by geographic region, with
an association between long working hours and depressive symptoms in Asian countries, a weaker association
in Europe, and no association in North America based
on three unpublished studies. However, heterogeneity
was observed in the studies from North America, which
might have masked significant findings (41).
Meanwhile, the presence of effect modification by
race/ethnicity between white and black women could
plausibly be explained on a social basis. For example,
there is evidence of a higher prevalence of major depressive disorder in whites than blacks (42). This difference
may be attributed in part to the presence of higher societal expectations of white women to succeed and “have
it all” than black women, thereby leading to higher
psychological demands in white women (43–45). In
addition, paid vacation leave may provide a reprieve
from work-related demands and stress (6). Consequently,
paid vacation leave could plausibly buffer the impacts
of higher psychological demands in white women to a
greater degree than black women.
Analogy. Empirical studies have demonstrated linkages
between vacation leave and lower levels of stress and
exhaustion (11, 12) and higher levels of happiness (13).
Moreover, analogous to the gender differences observed
in the present study, in other studies the associations
between vacations and stress and mental health as well
as between long working hours and depression have
been shown to be stronger among women and among
mothers (7, 46, 47). Difficulty in combining work and
family responsibilities has also been linked to worse
self-rated health (48). Previous studies have demonstrated that women are at a higher risk of a lifetime history of major depression and a higher risk of a 12-month
Scand J Work Environ Health 2019, vol 45, no 1
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history of major depression compared to men (49).
This may be attributed in part to biological differences
between women and men and environmental-provoking
experiences (50). Plausibly, differences in gender roles
in work-family obligations may lead women to experience additional stress and burnout due to household
chores and greater work-family conflict (51, 52), and
thereby benefit more strongly than men from vacation
time. The findings in the present study of an effect only
among families with more than one child is consistent
with this hypothesis. This potential explanatory pathway
should be further explored.
Overall, of the Hill’s criteria considered above, there
appears to be good evidence to support a protective
causal association for paid vacation leave with depression for four of the criteria (biological gradient, plausibility, coherence, and analogy), fair to good evidence to
support a causal association for three criteria (strength of
association, consistency, temporality), and more neutral
evidence to support a causal association for one criterion
(specificity, which is not an essential criterion given that
depression is multifactorial). Hence, the cumulative
weight of evidence based on these criteria appears to
support a causal association.
A hypothetical increase in the average number of days
of paid vacation leave of 10 days would raise the mean
number of paid vacation days from 14.4 to 24.4 days in
the United States, which would be on par with the mandated paid vacation leave in Austria, Denmark, Finland,
Luxembourg, Norway, Sweden, and Iceland (figure 1)
(19, 20). Should the association between paid vacation
leave and depression be truly causal, and assuming a
uniform effect across all ages in working adult women
(an assumption that seems plausible given similar findings in a prior study of vacation leave and depression in
women aged 25–75 years) (15), the results of the current study would suggest that such a change could have
marked population health and economic benefits—with
an estimated 568 442 cases of depression avoided in
women each year and a cost savings of US$2.94 billion
annually. These calculations assume that the projected
effects based on observational data will be the same as
with the introduction of such a policy on paid vacation
leave, which may not be entirely accurate in the event of
behavioral responses in individuals induced by new social
policies (53, 54). For example, individuals may choose to
work fewer non-vacation hours per year compared to a
previous year in which vacation leave was unpaid, which
in turn may have impacts on depression. In light of the
above assumptions, these projections should therefore be
considered preliminary.
In summary, this study provides the first published
evidence on the linkage between paid vacation leave and
depression in the United States. It identifies a significant
protective association in women, including evidence
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to suggest stronger effects among white women and
women with ≥2 children. While the findings of this study
should be replicated in other nationally-representative
populations, these preliminary estimates suggest that
federal policies that mandate paid vacation in the United
States could have marked positive impacts on the population health and economic burden of depression among
working women in the USA.
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