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Abstract

Healthcare is the fastest growing occupational sector in America, yet patient care

workers experience low job satisfaction, high turnover, and susceptibility to poor sleep

compared to workers in other jobs and industries. Increasing schedule control may be

one way to help mitigate these issues. Drawing from conservation of resources theory,

we evaluate associations among schedule control (i.e. a contextual resource), employee

sleep duration and quality (i.e. personal resources), job satisfaction, and turnover inten-

tions. Patient care workers who reported having more schedule control at baseline

reported greater sleep duration and sleep quality 6 months later, as well as higher job

satisfaction and lower turnover intentions 12 months later. Workers who experienced

greater sleep sufficiency (i.e. feeling well-rested) reported higher job satisfaction

6 months later, and workers who experienced fewer insomnia symptoms (i.e. trouble

falling and staying asleep) reported lower turnover intentions 6 months later. The asso-

ciation between schedule control and job satisfaction was partially mediated by greater

sleep sufficiency, though this effect was small. Providing patient care workers with

greater control over their work schedules and opportunities for improved sleep may

improve their job attitudes. Results were not replicated when different analytical

approaches were performed, so findings should be interpreted provisionally.
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1 | INTRODUCTION

Patient care workers (e.g. nurses, certified nurse assistants [CNAs])

often experience low job satisfaction and have high turnover rates

(e.g. McHugh, Kutney-Lee, Cimiotti, Sloane, & Aiken, 2011; Nursing

Solutions, Inc., 2017; Zangaro & Soeken, 2007). This can be harmful

to the workers themselves (e.g. experiences of stress), their

patients (e.g. quality of care received) and their organizations
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(e.g. reduced work productivity, turnover and costs of hiring and

training new employees). Notably, the turnover rate for nurses and

CNAs is the highest it has been in the past decade, and it is esti-

mated that this could cost American hospitals up to seven million

dollars annually (Nursing Solutions, Inc., 2017). Healthcare is also

the fastest growing occupational sector, with a projected increase

of 2.4 million new jobs (i.e. 16% growth) between 2016 and 2026

to meet the demands of the aging population in the United States

(Bureau of Labor Statistics, 2018). Although the healthcare industry

is comprised of a wide variety of job types, the federal government

has specifically recognized the increasing demands for workers in

extended care facilities (Congressional Budget Office, 2013). The

ongoing rapid growth of the healthcare industry's labour market,

particularly in extended care, highlights the need to improve job

satisfaction and reduce turnover intentions of patient care workers

in extended care facilities.

Although poor sleep is a public health concern at a national level

(Centers for Disease Control and Prevention, 2015), disrupted sleep is

also a common job-related problem that patient care workers experi-

ence (e.g. Owens, 2007). In one study, the majority of nurses surveyed

reported experiencing insufficient sleep and only one-quarter

reported sleeping for more than seven hours per night (Suzuki, Ohida,

Kaneita, Yokoyama, & Uchiyama, 2005). Other work has found that

critical care nurses experience chronic fatigue, regardless of the shift

they work (i.e. fatigue is comparable for those on the day and night

shift; Ruggiero, 2003). An inadequate amount of sleep and low-quality

sleep puts workers at risk for physical and mental health problems, as

well as work-related deficits, such as decrements to work perfor-

mance and violations of safety protocols (e.g. Brossoit et al., 2019;

Kessler et al., 2011; Uehli et al., 2014; Watson et al., 2015). These

risks are particularly critical for patient care workers because their

performance and safety at work has implications for the rehabilitation

and health of their patients. Indeed, poor sleep of these workers has a

negative impact on the quality of patient care they provide (Philibert,

2005; Weinger, 2002).

There is a clear need to identify ways to increase patient care

workers' job satisfaction, reduce their turnover intentions and

improve the amount and quality of sleep they obtain. One possible

way to improve these outcomes is for organizations to provide flexible

scheduling options that can increase job control. Past research sug-

gests that general job control (i.e. autonomy in how employees meet

job demands and complete their work; Karasek Jr, 1979) is related to

improved sleep and job attitudes (e.g. Linton et al., 2015; Loher, Noe,

Moeller, & Fitzgerald, 1985; Van Laethem, Beckers, Kompier,

Dijksterhuis, & Geurts, 2013). More specifically, having flexible work

schedules is also beneficial for employees' health and effectiveness at

work (Tausig & Fenwick, 2001; Hurtado et al., 2015; Kelly & Moen,

2007). Drawing from conservation of resources (COR) theory, the pre-

sent study seeks to identify whether the resource of schedule control

can improve patient care workers' sleep, job satisfaction, and turnover

intentions and whether personal resources of sleep duration and qual-

ity act as mediators in the associations between schedule control and

job attitudes.

2 | CONTRIBUTIONS

Our model is informed by COR theory, a resource-based theory that

describes how people are motivated to protect, acquire, and prevent

the loss of resources to avoid negative outcomes (Hobfoll, 1989; Hob-

foll, Halbesleben, Neveu, & Westman, 2018). Although COR was

developed as an occupational stress theory, testing COR with work-

related outcomes besides those related to strain has been noted as a

useful and welcomed extension of the theory (Hobfoll et al., 2018). In

this study, schedule control is viewed as a constructive contextual

resource that can facilitate the generation of other resources, such as

physical personal resources like sleep duration and quality. In this

way, we consider how resources provided by the work environment

can influence employee-level resources and subsequent outcomes

(i.e. job satisfaction and turnover intentions) that are important for

both organizations and employees. We also examine sleep duration

and quality as personal resource mediators through which schedule

control influences patient care workers' job attitudes. Research has

shown that schedule control has a positive influence on employees'

sleep and job attitudes (e.g. Lyness, Gornick, Stone, & Grotto, 2012;

Moen, Kelly, Tranby, & Huang, 2011), and sleep has been shown to

relate to job satisfaction and turnover intentions (e.g. Litwiller, Snyder,

Taylor, & Steele, 2017; Scott & Judge, 2006). However, the evaluation

of sleep as an explanatory variable between schedule control and

these job attitudes has yet to be investigated.

Additionally, scholars have argued that sleep duration and sleep

quality are distinct constructs and should therefore be examined in

tandem (Barnes, 2012; Crain, Brossoit, & Fisher, 2018; Litwiller et al.,

2017). Despite this, most sleep research in the organizational sciences

has examined either sleep duration or quality, but not both, with the

majority of past research emphasizing sleep quality rather than dura-

tion (Litwiller et al., 2017). For these reasons, the present study con-

siders measures of both sleep duration and sleep quality as separate

mediating constructs. Sleep duration is a measure of the amount of

sleep someone obtains, whereas sleep quality is typically measured

with insomnia symptoms and subjective experiences of sleep, such as

feeling well-rested upon awakening (e.g. Crain et al., 2018; Harvey,

Stinson, Whitaker, Moskovitz, & Virk, 2008; Litwiller et al., 2017;

Watson et al., 2015). Assessing only sleep duration or sleep quality

limits our understanding of the potentially unique role of each con-

struct (e.g. Buysse, 2014), and knowledge of which sleep construct

(i.e. duration and/or quality) relates to schedule control and subse-

quent job attitudes is necessary for identifying effective intervention

targets.

Finally, there is a need to understand the role of schedule control

for people working in healthcare, an industry characterized by strict

regulations, stressful working conditions, and poor employee out-

comes. Employees in patient care positions are particularly important

to study because of the compounded stressors that they face

(e.g. exposure to human suffering, long work hours, mistreatment and

violence from coworkers, patients, and patient families; Jennings,

2008; Hutchinson, Vickers, Jackson, & Wilkes, 2006; Jackson, Clare, &

Mannix, 2002), which likely deplete their available resources. Further,
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patient care workers are especially vulnerable to negative job atti-

tudes and sleep outcomes (e.g. McHugh et al., 2011; Nursing Solu-

tions, Inc., 2017; Suzuki et al., 2005; Zangaro & Soeken, 2007).

Additionally, the handful of studies that have begun to assess the

influence of schedule control have taken place primarily in

professional-level contexts (e.g. headquarters of a Fortune

500 retail company, Kelly, Moen, & Tranby, 2011; information

technology company, Crain et al., 2019; Olson et al., 2015). An

overrepresentation of professional workers in research impedes

gaining an understanding of the experiences of lower-income,

hourly workers (Bergman & Jean, 2016; Chen, 2016). If interven-

tions are developed to improve worker health, well-being, and

experiences at work, these initiatives will be tailored to the profes-

sional populations that have been studied, and may not generalize

to other groups of workers. For these reasons, we aim to under-

stand the potential benefits that schedule control can have on

patient care workers' subsequent sleep, job satisfaction, and turn-

over intentions.

3 | THEORETICAL RATIONALE: COR
THEORY

COR theory is based on the premise that people strive to protect and

acquire resources, which are defined as things that are valued and help

people achieve their goals or obtain other resources (Halbesleben,

Neveu, Paustian-Underdahl, & Westman, 2014; Hobfoll, 1989; Hobfoll

et al., 2018). Resources can be categorized in a number of different

ways, with one dimension emphasizing the source—contextual

resources are those that are external to individuals and exist in the

social environment (e.g. the workplace), whereas personal resources

exist within a person (Hobfoll, 2002). Accordingly, we consider schedule

control to be a constructive contextual resource and sleep duration and

quality to be physical personal resources (Halbesleben et al., 2014; Hob-

foll, 2002; ten Brummelhuis & Bakker, 2012).

In COR theory, the loss of resources, threat of resource loss, or

inability to gain resources is proposed to induce stress and lead to nega-

tive outcomes. Hobfoll et al., 2018 argue that the presence of resources

makes it easier to obtain additional resources, whereas the loss of

resources makes the acquisition of new resources more challenging. In

this way, the presence of schedule control (i.e. a constructive contextual

resource) will allow for more resources and enable patient care workers

to have greater sleep duration and quality (i.e. physical personal

resources) as well as improvements in their job attitudes. A lack of

resources will make workers more vulnerable to further resource loss,

resulting in negative outcomes (i.e. poorer job attitudes).

Typically, strain outcomes (e.g. occupational burnout) are examined

in tests of COR theory, but we explore job satisfaction and turnover

intentions as different outcomes of depleted resources (see

Hochwarter, Laird, and Brouer (2007) and Reina, Rogers, Peterson,

Byron, and Hom (2017) for other applications of COR theory with job

attitudes). For instance, employees with a lack of resources (i.e. little

control over their work schedule and poor sleep) should develop more

negative evaluations of their job (i.e. lower job satisfaction). Employees

may also have adaptive reactions to experiencing resource deprivation

and be motivated to quit their job (i.e. higher turnover intentions).

We test a temporally distributed effects model with two 6-month

time lags between study variables. It is beneficial to examine temporal

associations in mediation models, instead of cross-sectional associa-

tions, because mediation models are inherently time-based and the

potential for common method bias to inflate relationships is reduced

in temporal models (e.g. Maxwell & Cole, 2007; Podsakoff, MacKen-

zie, & Podsakoff, 2012; Winer et al., 2016). Taken together, we expect

that patient care workers with greater schedule control at baseline

will experience better sleep 6-months later, and higher job satisfaction

and lower turnover intentions 12-months later.

4 | HYPOTHESES

4.1 | Schedule control and job attitudes

Schedule control is an extension of Karasek's (Karasek, 1979) notion

of job control with an emphasis on ‘when and where work is done

rather than how it is done’ (Kelly & Moen, 2007, p. 491). There is

strong empirical evidence that general job control has a positive influ-

ence on employees' job attitudes (e.g. Griffeth, Hom, & Gaertner,

2000; Loher et al., 1985; Spector, 1986) and the impact of schedule-

specific control on employee job attitudes is a growing area (Kelly &

Moen, 2007). COR theory suggests that the presence of resources

should lead to favorable employee outcomes (Hobfoll, 1989). Some

work has begun to explore job satisfaction and turnover within the

COR framework (e.g. Hochwarter et al. (2007); Reina et al. (2017)). In

this study, employees who receive greater contextual resources from

their work environment (i.e. have more schedule control) are expected

to be more satisfied with their job and less likely to quit.

Job satisfaction represents an evaluation of favourability towards

one's job (e.g. Schleicher, Hansen, & Fox, 2011). Having choice over tak-

ing vacations or days off, or the number of hours worked each week

(i.e. schedule control), is likely associated with positive perceptions of

one's job because it provides resources for employees and a sense of

autonomy. Indeed, prior work has found that flexible work schedule

arrangements are related to higher job satisfaction (e.g. Baltes, Briggs,

Huff, Wright, & Neuman, 1999; Lyness et al., 2012). Therefore, we

expect workers with more control over their schedule (i.e. greater con-

textual resources) to perceive greater satisfaction with their job.

Turnover intentions represent the extent to which someone is

planning to quit their current job and are the best predictor of actual

turnover (Griffeth et al., 2000). Less is known about the influence of

schedule control on turnover intentions, though general job control

has been linked with lower turnover intentions (e.g. Griffeth et al.,

2000). Additionally, employees who participated in an intervention

study aimed at establishing norms around schedule flexibility were

less likely to quit (Kelly et al., 2011), so providing workers with control

over their schedule may help to retain them in an organization.

Employees who can decide when they begin and end their work day,

444 BROSSOIT ET AL.



or who have the option to change their work arrangements, like

switching to a part-time position (i.e. schedule control), should be less

inclined to consider leaving their organization because of this resource

provided by their organization. Thus, we propose that workers with

greater schedule control will have lower turnover intentions.

Past research on healthcare workers has also shown that

employees with greater general job control have higher job satisfac-

tion and lower turnover intentions (e.g. Heponiemi et al., 2009;

Zangaro & Soeken, 2007), and researchers have argued that increased

schedule control would be particularly advantageous for patient care

workers, like nurses (e.g. Cartledge, 2001), given the host of stressors

they experience and their need for resource replenishment. Based on

COR theory and past research, we expect that patient care workers

with greater schedule control will be more satisfied with their jobs

and experience lower turnover intentions one year later.

Hypothesis 1a Schedule control measured at baseline will be positively

associated with job satisfaction measured 12 months later.

Hypothesis 1b Schedule control measured at baseline will be negative

associated with turnover intentions measured 12 months later.

4.2 | Schedule control and sleep

According to COR theory, employees with greater contextual

resources (i.e. more schedule control) should consequently gain more

personal resources (i.e. longer sleep duration and higher sleep quality).

Research has demonstrated that employees with greater general job

control have better sleep quality outcomes that persist over time

(Linton et al., 2015; Van Laethem et al., 2013). Relatedly, there is

meta-analytic evidence that employees who lack control at work

experience more sleep disturbances (Nixon, Mazzola, Bauer,

Krueger, & Spector, 2011). Additionally, there are benefits of general

job control specifically for nurses' sleep quality (Eriksen, Bjorvatn, Bru-

usgaard, & Knardahl, 2007; Portela et al., 2015).

Schedule control, a specific type of job control, can also be bene-

ficial for workers' sleep duration and quality (Takahashi et al., 2012).

Intervention work has shown that changes in schedule control

improve information technology workers' sleep sufficiency (directly

and indirectly through work–family conflict), and sleep duration (indi-

rectly through family time adequacy) up to a year and a half after the

intervention (Crain et al., 2019; Olson et al., 2015). Similarly, corpo-

rate employees who participated in an initiative promoting schedule

control reported sleeping almost an hour more on work nights, com-

pared to employees who did not participate in the initiative (Moen

et al., 2011). Thus, schedule control is linked to favorable sleep out-

comes. However, much of this research has been conducted with

white-collar workers, so we extend this line of research to an hourly

lower-wage population of patient care workers.

Schedule control may enable workers to obtain an adequate amount

of sleep and may also be effective for reducing stressors. Drawing from

COR theory, which suggests that acquiring resources is easier for people

who have more resources to begin with, and other work that suggests

that contextual resources provided by the workplace are especially bene-

ficial for employee sleep (Crain et al., 2018), we argue that patient care

workers with greater average schedule control will have more time to

engage in sleep and will have better sleep quality over time.

Hypothesis 2 Schedule control measured at baseline will be positively

associated with sleep duration and quality measured 6 months

later.

4.3 | Sleep and job attitudes

Losing resources is stressful to employees, whereas protecting and

accruing resources can help to prevent experiences of stress and

strain (Hobfoll, 1989). Therefore, employees with greater personal

resources (i.e. sleep duration and quality) should experience lower

strain and experience greater satisfaction in their job and lower inten-

tions to quit. Minkel et al. (2012) provided evidence that people with

poorer sleep have greater subjective experience of strain and negative

moods. Other theoretical (e.g. Barnes, 2012; Crain et al., 2018) and

empirical work (e.g. Pilcher & Huffcutt, 1996; Lee, Crain, McHale,

Almeida, & Buxton, 2016) identifies how the resource of sleep influ-

ences affectivity (i.e. mood and emotions; Weiss & Brief, 2001). This

work helps to explain why other studies have found that employees

with poor sleep (e.g. short sleep duration and low sleep quality) report

decreased job satisfaction and higher turnover intentions (e.g. Barnes,

Ghumman, & Scott, 2013; Heponiemi et al., 2009; Karagozoglu &

Bingöl, 2008; Litwiller et al., 2017; Scott & Judge, 2006).

We expect that patient care workers who obtain short sleep

durations and have low quality sleep on average will report being less

satisfied with their job and more inclined to quit their job over time

due to resource loss that is characterized by greater experiences of

stress and decrements in mood. Patient care workers may also attri-

bute their poor sleep to their job (e.g. their work schedule or stressors

experienced at work), thus reducing their job satisfaction and increas-

ing their turnover intentions. We extend past work by considering

both job satisfaction and turnover intentions as job attitudes that can

be influenced by sleep duration and quality.

Hypothesis 3a Sleep duration and quality measured at 6 months will be

positively associated with job satisfaction measured at

12 months.

Hypothesis 3b Sleep duration and quality measured at 6 months will be

negatively associated with turnover intentions measured at

12 months.

4.4 | Sleep as a mediator

Taken together, COR theory and empirical research suggest that

employees with more schedule control will experience more favorable
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job attitudes and improved sleep (e.g. Hobfoll, 1989; Lyness et al., 2012;

Olson et al., 2015), and employees with better sleep will experience

greater job satisfaction and lower turnover intentions (e.g. Litwiller et al.,

2017; Moen et al., 2011; Tucker, Bejerot, Kecklund, Aronsson, &

Åkerstedt, 2015). Some researchers have also theorized that sleep is a

resource that can jointly influence and be influenced by work-related

variables (Crain et al., 2018), yet, sleep duration and quality have not

been explored as linking mechanisms explaining associations between

schedule control and favorable job attitudes. We expect that patient care

workers with greater schedule control (i.e. more constructive contextual

resources) will experience higher job satisfaction and lower turnover

intentions, and that these relationships will be partially explained by hav-

ing longer sleep duration and higher sleep quality (i.e. more physical per-

sonal resources).

Hypothesis 4a The association between schedule control measured at

baseline and job satisfaction measured 12 months later will be

partially mediated by sleep duration and quality measured at

6 months.

Hypothesis 4b The association between schedule control measured at

baseline and turnover intentions measured 12 months later will be par-

tially mediated by sleep duration and quality measured at 6 months.

5 | METHODS

5.1 | Participants

The present study used a subset of the data from the CDC- and NIH-

funded Work, Family and Health Study (WFHS), which was developed

to assess how workplace practices influence work, family, and well-

being outcomes for employees and their families (Bray et al., 2013;

Kossek, Hammer, Kelly, & Moen, 2014). Participants included hourly

patient care workers, primarily CNAs and nurses, in long-term nursing

home facilities. The worksites (n = 30) were located throughout New

England. Eligible participants were employees who were scheduled to

work at least 22.5 hours per week in direct patient care roles. Night

shift workers were excluded from the study due to an inability for

research personnel to conduct study procedures and because there

were fewer back-up workers available to cover for participants during

the night shift.

5.2 | Procedure

Sixty-minute Computer Assisted Personal Interviews (CAPI) were

administered in-person by trained field interviewers between the

years 2010 and 2013. Data were collected from participants over

three time intervals (at baseline n = 1,499–1,524; 6-months

n = 1,264–1,273; and 12-months n = 1,081–1,083; final sample

size = 1,497). Participants were compensated $20 for completion of

the CAPI interview at each time point.

5.3 | Measures

5.3.1 | Schedule control

Schedule control represents the extent to which employees can

decide when and how much they work. An 8-item measure of work-

related schedule control was used (Thomas & Ganster, 1995). After

conducting a confirmatory factor analysis,1 this measure was short-

ened to a 6-item measure (Cronbach's α = .64), which asked partici-

pants to think about how much schedule control they have

(e.g. ‘How much choice do you have over when you begin and end

each work day?’; ‘How much choice do you have over when you

take vacations or days off?’). Response options range from 1 to

5 (1 = very little; 5 = very much), with higher scores indicating greater

schedule control.

5.3.2 | Sleep duration

Sleep duration was measured using two items from the Pittsburg

Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, Berman, &

Kupfer, 1989). Sleep duration items included: ‘Over the past four

weeks, what time did you usually turn the lights off and go to sleep?’

and ‘Over the past four weeks, what time did you usually get out of

bed?’. Participants' typical sleep duration was calculated in hours.2

5.3.3 | Sleep insufficiency

Sleep insufficiency is a measure of sleep quality, and was measured

with the following single-item (Buxton et al., 2012): ‘How often during

the past four weeks did you get enough sleep to feel rested upon

waking up?’. Scores range from 1 to 5 (1 = very often; 5 = never), in

which higher scores represent greater sleep insufficiency (i.e. poorer

sleep sufficiency).

5.3.4 | Insomnia symptoms

Insomnia symptoms are an additional measure of sleep quality and

were measured with two items from the PSQI (Buysse et al., 1989):

‘During the past four weeks, how often could you not get to sleep

within 30 min?’ and ‘During the past four weeks, how often did you

wake up in the middle of the night or early morning?’. Participants

rated both items on a 1–4 scale (1 = Never; 2 = Less than once a week;

3 = Once or twice a week; 4 = Three or more times a week), with higher

scores reflecting more frequent insomnia symptoms.

5.3.5 | Job satisfaction

Job satisfaction assesses the extent to which employees are content

in their current job. The three-item Michigan Organizational
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Assessment Questionnaire Job Satisfaction Subscale (Cammann,

Fichman, Jenkins, & Klesh, 1979; Cronbach's α = .83) was used to mea-

sure employees' satisfaction in their job (e.g. ‘In general, you like work-

ing at your job’). Response options range from 1 to 5 (1 = strongly

disagree; 5 = strongly agree), with higher scores indicating higher job

satisfaction.

5.3.6 | Turnover intentions

Turnover intentions assess the extent to which employees are consid-

ering quitting their job. Turnover intentions were measured with

Boroff and Lewin's (1997) two-item measure (e.g. ‘You are seriously

considering quitting [name of company] for another employer’).

Response options range from 1 to 5 (1 = strongly disagree; 5 = strongly

agree), with higher scores indicating higher intentions to quit.

5.3.7 | Control variables

Control variables were selected because they theoretically could influ-

ence spurious relationships between variables of interest (Spector &

Brannick, 2011). Therefore, gender, race, and age were selected as

demographic controls, as past work has demonstrated relationships

among these variables and sleep (e.g. Adenekan et al., 2013; Burgard &

Ailshire, 2013; Neikrug & Ancoli-Israel, 2010). Additionally, the effect

of the larger WFHS intervention was also controlled for, as the inter-

vention was not a substantive variable of interest for the present

study.

5.4 | Analysis plan

Temporally distributed between-person associations and mediation

analyses were tested among baseline reports of schedule control

(i.e. predictor), 6-month reports of sleep duration, sleep insufficiency,

and insomnia symptoms (i.e. mediators), and 12-month reports of job

satisfaction and turnover intentions (i.e. outcomes), controlling for gen-

der, race, age and the intervention indicator. We use a non-change

approach to study temporal mediation in which time-invariant variables

are considered (i.e. variables that are measured at distinct time points;

Roth & MacKinnon, 2012). The primary benefit of this approach, com-

pared to cross-sectional (i.e. atemporal) mediation, is that it reduces the

potential for false relationships among variables to be detected due to

common method bias (Podsakoff et al., 2012). Researchers have also

called attention to the inappropriateness of testing mediation models

with cross-sectional data, given that mediation models are considered

“process models” and are intended to examine variables in a temporal

sequence (e.g. Maxwell & Cole, 2007; Winer et al., 2016).

Participants were nested within 30 distinct extended care facili-

ties, so intraclass correlation coefficients (ICCs) were computed in

SAS Version 9.4 to determine whether multilevel modeling should be

used to take into account differences by the facilities. The ICC values

ranged from 0 to 0.05, with an average of 0.02 across study variables,

suggesting little or no variance at the facility level. To simplify the

model structure, the path analysis ignored the facility level. A fully sat-

urated path model was used to test all hypotheses in MPlus Version

7.4. Indirect effects (i.e. mediation) were assessed using bias-corrected

bootstrapped estimates based on 1,000 bootstrapped samples. Statis-

tical significance was determined by 95% bias-corrected asymmetrical

confidence intervals (CIs) that do not contain zero or change sign

(e.g. a negative to positive value).

6 | RESULTS

6.1 | Descriptive statistics

Participants were primarily white (67%) women (92%), with an aver-

age age of 38.5 years (SD = 12.48). Participants reported experiencing

moderate control over their work schedules (M = 2.90; SD = 0.79). On

average, participants reported sleeping for 7 hours and 16 minutes

(SD = 1 hour and 28 minutes), sometimes experiencing sleep insuffi-

ciency (M = 2.99; SD = 0.94), and experiencing insomnia symptoms

approximately 1–2 times per week (M = 2.84; SD = 0.81). On average,

participants were satisfied with their job (M = 4.13; SD = 0.64) and

had low turnover intentions (M = 2.18; SD = 1.04). See Table 1 for all

descriptive statistics and correlations among variables.

6.2 | Schedule control, job satisfaction and
turnover intentions

Greater baseline schedule control was significantly associated with

greater job satisfaction measured 12 months later (B = 0.12, SE = 0.03,

p < .001) and lower turnover intentions measured 12 months later

(B = −0.22, SE = 0.04, p < .001), controlling for all other variables

(i.e. substantive and control variables) in the model (see Table 2).

Therefore, hypotheses 1a and 1b were supported.

6.3 | Schedule control and sleep

Baseline schedule control was significantly associated with greater

sleep duration measured 6 months later (B = 0.15, SE = 0.05, p < .01),

lower sleep insufficiency measured 6 months later (B = −0.08,

SE = 0.04, p < .05), and fewer insomnia symptoms measured 6 months

later (B = −0.06, SE = .03, p < .05), controlling for all other variables in

the model (see Table 2). Therefore, hypothesis 2 was supported.

6.4 | Sleep, job satisfaction and turnover
intentions

Sleep insufficiency measured at 6 months was significantly associ-

ated with lower job satisfaction measured at 12 months
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(B = −0.05, SE = 0.02, p < .05), controlling for all other variables in

the model (see Table 2). However, no other measures of sleep

measured at 6 months were significantly associated with job satis-

faction measured at 12 months (duration: B = 0.00, SE = 0.02,

p = .79; insomnia symptoms: B = 0.01, SE = 0.03, p = .62). Insomnia

symptoms measured at 6 months were significantly associated

with higher turnover intentions measured at 12 months (B = 0.09,

SE = 0.04, p < .05), controlling for all other variables in the model

(see Table 2). No other measures of sleep measured at 6 months

were significantly associated with turnover intentions measured at

12 months (duration: B = 0.02, SE = 0.02, p = .47; insufficiency:

B = 0.05, SE = 0.03, p = .14). Therefore, hypotheses 3a and 3b were

partially supported.

6.5 | Indirect effects

There was a significant, though small, indirect effect of baseline

schedule control on job satisfaction measured 12 months later

through sleep insufficiency measured at 6 months (indirect

effect = 0.004, 95% CI [0.000, 0.011]). No other mediating effects of

sleep duration or quality measured at 6 months were detected in the

associations between baseline schedule control and job satisfaction or

turnover intentions measured 12 months later. The association

between schedule control and job satisfaction was therefore partially

mediated by employees' perceptions of being well-rested (i.e. sleep

sufficiency), but not by other sleep variables. Thus, hypothesis 4a was

partially supported, but should be interpreted provisionally due to the

TABLE 1 Descriptive statistics and correlations among study variables

Variable N M SD 1 2 3 4 5 6 7 8 9 10

1. Gender (B) 1,524 0.08 0.27 -

2. Race (B) 1,524 0.67 0.47 −.14** -

3. Age (B) 1,522 38.52 12.48 −.05 .11** -

4. Intervention indicator (B) 1,524 0.48 0.50 −.04 .02 −.04 -

5. Schedule control (B) 1,499 2.90 0.79 .00 .08** .05 .06* -

6. Sleep duration (6 m) 1,264 7.26 1.47 −.06* .03 −.01 −.04 .08** -

7. Sleep insufficiency (6 m) 1,273 2.99 0.94 −.02 −.01 −.17** −.00 −.08** −.22** -

8. Insomnia symptoms (6 m) 1,272 2.84 0.81 −.06* .14** −.03 −.00 −.05 −.04 .22** -

9. Job satisfaction (12 m) 1,083 4.13 0.64 −.03 .05 .20** −.06 .16** .04 .10** −.01 -

10. Turnover intentions

(12 m)

1,081 2.18 1.04 .03 −.08** −.27** .07* −.19** −.02 .11** .09* −.51** -

Note: Gender (0 = Female, 1 = Male); Race (0 = Other, 1 = White); Intervention indicator (0 = Control, 1 = Intervention). (B) = Baseline; (6 m) = 6-months;

(12 m) = 12-months. N = Sample size. M = mean (i.e. average) value. SD = standard deviation.

*< p < .05.; **p < .01.

TABLE 2 Direct regression effects from the hypothesized temporally distributed effects model

Predictor

Outcomes

Sleep
duration (6 m)

Sleep
insufficiency (6 m)

Insomnia
symptoms (6 m)

Job
satisfaction (12 m)

Turnover
intentions (12 m)

B SE B B SE B B SE B B SE B B SE B

Race 0.05 0.09 0.04 0.05 0.25*** 0.05 0.03 0.04 −0.11 0.06

Gender −0.33* 0.15 −0.07 0.10 −0.11 0.09 −0.04 0.07 0.10 0.11

Age −0.00 0.00 −0.01*** 0.00 −0.00 0.00 0.01*** 0.00 −0.02*** 0.00

Intervention indicator −0.14 0.08 −0.01 0.05 −0.01 0.04 −0.07 0.04 0.14* 0.06

Schedule control (B) 0.15** 0.05 −0.08* 0.04 −0.06* 0.03 0.12*** 0.03 −0.22*** 0.04

Sleep duration (6 m) 0.00 0.02 0.02 0.02

Sleep insufficiency (6 m) −0.05* 0.02 0.05 0.03

Insomnia symptoms (6 m) 0.01 0.03 0.09* 0.04

Model R2 0.01 0.03 0.03 0.07 0.12

Note: Gender (0 = Female, 1 = Male); Race (0 = Other, 1 = White); Intervention indicator (0 = Control, 1 = Intervention). (B) = Baseline; (6 m) = 6-months;

(12 m) = 12-months. Sample size range: 1,081–1,524.
*< p < .05.; **p < .01.; ***p < .001.
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small indirect effect, and hypothesis 4b was not supported. See

Figure 1 for depiction of results.

6.6 | Additional Analyses

In response to feedback received from journal reviewers, additional

analyses were performed to account for time in varying ways. Specifi-

cally, we tested our hypotheses in a cross-sectional baseline model

and a change over time model. Similar to the hypothesized temporally

distributed effects model, fully saturated path models were used in

MPlus Version 7.4 and indirect effects were assessed using bias-

corrected bootstrapped estimates based on 1,000 bootstrapped

samples.

6.6.1 | Baseline model

To address potential concerns about our results being due to stability

of the mediator and outcome variables over time, we tested our

model by analyzing the associations among the study variables mea-

sured at baseline, with all control variables included (see Table 3).

Unlike the hypothesized model, sleep insufficiency at baseline was

not significantly associated with job satisfaction at baseline

(B = −0.03, SE = 0.02, p = 0.08), and insomnia symptoms at

baseline were not significantly associated with turnover intentions at

baseline (B = 0.02, SE = 0.03, p = .63). Two new significant associa-

tions were detected at baseline that were not present in the hypothe-

sized temporal model. First, there was a significant positive

association between sleep insufficiency at baseline and turnover

intentions at baseline (B = 0.08, SE = 0.03, p < .01) and a significant

indirect effect of baseline sleep insufficiency in the association

between baseline schedule control and baseline turnover intentions

(indirect effect = −0.011, 95% CI [−0.024, −0.004]). All other signifi-

cant results from the hypothesized temporally distributed effects

model were comparable to the baseline model. Thus, our temporal

model does not simply mimic the patterns of associations at baseline.

6.6.2 | Change over time model

Finally, we tested a change over time model in which earlier levels of

the mediator and outcome variables (i.e. baseline sleep duration, base-

line sleep insufficiency, baseline insomnia symptoms, baseline job sat-

isfaction, and baseline turnover intentions) were included as control

variables. After accounting for baseline levels of sleep duration, sleep

quality, job satisfaction, and turnover intentions, no hypothesized

associations were significant (see Table 4).

7 | DISCUSSION

We interpret our results in light of the findings from the hypothesized

temporally distributed effects model and comment on the results from

the baseline and change over time analyses in the limitations and addi-

tional avenues for future research section below. Results from the

hypothesized temporally distributed effects model revealed that

patient care workers with more schedule control reported greater job

satisfaction, lower turnover intentions, longer sleep duration, more

sufficient sleep, and fewer insomnia symptoms, suggesting that sched-

ule control is an important contextual resource for improving work

outcomes and sleep. Workers who experienced fewer insomnia symp-

toms reported lower intentions to quit 6 months later, and workers

who experienced more sufficient sleep reported higher job satisfac-

tion 6 months later. Sleep sufficiency partially mediated the associa-

tion between schedule control and job satisfaction, but this effect was

small and no other sleep variables acted as mediators. Otherwise, the

between-person associations we find in the temporally distributed

effects model are consistent with past work, so this paper serves as a

replication in a sample of patient care workers, while also extending

F IGURE 1 Empirical results
of the hypothesized path model.
Gender (0 = Female, 1 = Male);
Race (0 = Other, 1 = White);
Intervention Indicator (IX;
0 = Control, 1 = Intervention).
Covariances (among schedule
control, gender, race, age, and
intervention indicator, among
sleep variables, and between job
satisfaction and turnover
intentions) were included in the
path analysis but are not shown
for parsimony. Solid arrows
represent significant direct effects
and dashed arrows represent
significant indirect effects.
*p < .05; **p < .01; ***p < .001
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the current literature to evaluate sleep as a novel linking mechanism

between schedule control and work outcomes. Results from the

hypothesized model provide some support for COR theory, as the

presence of resources (i.e. schedule control) was associated with addi-

tional resources (i.e. sleep) and facilitated beneficial work outcomes

beyond employee strain. Additionally, we addressed calls to examine

both sleep quantity and sleep quality (Barnes, 2012; Crain et al., 2018;

Litwiller et al., 2017) and considered the association between sleep

duration and turnover intentions, which has not been explored in pub-

lished research to date (Litwiller et al., 2017). Studying low-wage

hourly patient care workers in extended care facilities is another con-

tribution of this paper.

There was a small indirect effect of sleep insufficiency in the

association between schedule control and job satisfaction. This

TABLE 3 Direct regression effects from the baseline model

Predictor

Outcomes

Sleep duration (B) Sleep insufficiency (B) Insomnia symptoms (B) Job satisfaction (B) Turnover intentions (B)

B SE B B SE B B SE B B SE B B SE B

Race 0.22* 0.08 0.09 0.05 0.24*** 0.05 0.05 0.03 −0.09 0.05

Gender −0.20 0.16 0.00 0.09 −0.05 0.08 −0.03 0.06 0.07 0.09

Age −0.01* 0.00 −0.01*** 0.00 −0.00 0.00 0.01*** 0.00 −0.01*** 0.00

Intervention indicator −0.03 0.08 0.01 0.05 −0.04 0.04 −0.10** 0.03 0.18*** 0.05

Schedule control (B) 0.15** 0.05 −0.14*** 0.03 −0.06* 0.03 0.19*** 0.02 −0.31*** 0.03

Sleep duration (B) 0.00 0.01 0.00 0.02

Sleep insufficiency (B) −0.03 0.02 0.08** 0.03

Insomnia symptoms (B) −0.02 0.02 0.02 0.03

Model R2 0.02 0.04 0.02 0.09 0.11

Note: Gender (0 = Female, 1 = Male); Race (1 = White, 0 = Other); Intervention indicator (0 = Control, 1 = Intervention). (B) = Baseline. Sample size range:

1,499–1,524.
*< p < .05.; **p < .01.; ***p < .001.

TABLE 4 Direct regression effects from the change over time model

Predictor

Outcomes

Sleep
duration (6 m)

Sleep
insufficiency (6 m)

Insomnia
symptoms (6 m)

Job
satisfaction (12 m)

Turnover
intentions (12 m)

B SE B B SE B B SE B B SE B B SE B

Race −0.04 0.08 −0.00 0.05 0.14** 0.04 −0.02 0.03 −0.02 0.06

Gender −0.17 0.12 −0.11 0.09 −0.11 0.08 −0.00 0.06 0.02 0.10

Age −0.00 0.00 −0.01** 0.00 0.00 0.00 0.00** 0.00 −0.01*** 0.00

Intervention indicator −0.13 0.07 −0.02 0.05 0.00 0.04 −0.03 0.03 0.08 0.05

Sleep duration (B) 0.55*** 0.03 −0.06** 0.02 0.01 0.02 0.00 0.01 0.02 0.02

Sleep insufficiency (B) −0.03 0.04 0.36*** 0.03 0.07** 0.02 0.00 0.02 −0.02 0.03

Insomnia symptoms (B) 0.00 0.05 0.07* 0.03 0.42*** 0.03 −0.03 0.02 0.09* 0.04

Job satisfaction (B) −0.05 0.06 −0.05 0.05 0.02 0.04 0.44*** 0.03 −0.19*** 0.05

Turnover intentions (B) −0.03 0.04 0.03 0.03 0.08** 0.03 −0.11*** 0.02 0.50*** 0.04

Schedule control (B) 0.07 0.05 0.00 0.03 0.00 0.03 −0.00 0.02 −0.04 0.04

Sleep duration (6 m) 0.01 0.02 −0.01 0.02

Sleep insufficiency (6 m) −0.02 0.02 0.02 0.03

Insomnia symptoms (6 m) 0.04 0.02 −0.00 0.04

Model R2 0.31 0.24 0.20 0.34 0.38

Note: Gender (0 = Female, 1 = Male); Race (0 = Other, 1 = White); Intervention indicator (0 = Control, 1 = Intervention). (B) = Baseline; (6 m) = 6-months;

(12 m) = 12-months. Sample size range: 1,081–1,524.
*< p < .05.; **p < .01.; ***p < .001.
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suggests that perceptions of being well-rested is a weak explanatory

variable in the association between schedule control and job satisfac-

tion. Other mediators should be evaluated as they may have stronger

mediating effects and further our knowledge of the links between

schedule control and work outcomes. For example, employees who

do not feel well-rested when they wake up may in turn experience

more sleepiness while they are at work. Sleepiness has been theorized

to relate to job attitudes and withdrawal behaviors, like turnover

(Mullins, Cortina, Drake, & Dalal, 2014). Alternatively, employees with

less control over their schedule may have more occupational burnout,

characterized by feelings of exhaustion due to work, and then feel less

rested upon awakening (Kristensen, Borrtiz, Villadsen, & Christensen,

Kristensen, Borritz, Villadsen, & Christensen, 2005). Therefore, sleepi-

ness and occupational burnout may act as additional mediators along-

side sleep insufficiency in the association between schedule control

and job satisfaction. In addition, no mediating effects of sleep were

found in the association between schedule control and turnover

intentions. Schedule control is a contextual resource provided by

employers, so workers may be inclined to reciprocate by remaining in

their organization (in line with the norm of reciprocity principle in

social exchange theory; Blau, 1964). Thus, indicators of social

exchange quality (e.g. perceived organizational support) could be

explored as different mediators between schedule control and turn-

over intentions.

There was a relatively strong negative correlation between job

satisfaction and turnover intentions in this sample (−.51), but the

associations of sleep with these work variables were not parallel.

Insomnia symptoms measured at 6 months were associated with

greater turnover intentions measured at 12 months, meaning that

workers who had trouble falling and/or staying asleep reported that

they were considering quitting their current job for another employer,

but insomnia symptoms were not related to how satisfied workers

were in their job 6 months later. It is possible that patient care

workers may have trouble falling and/or staying asleep due to work-

related rumination, which could lead to a consideration of alternative

organizations and jobs, even if they are satisfied with their current

direct patient care work. Additionally, the association between sched-

ule control and turnover intentions was not mediated by insomnia

symptoms or the other two measures of sleep (i.e. duration and insuf-

ficiency). Future work could explore why there are discrepant associa-

tions among sleep characteristics and work-related variables, in

addition to other mediators linking schedule control and turnover

intentions.

7.1 | Practical implications

Findings from this study have the potential to inform workplace inter-

ventions and policy. Allowing workers some discretion in deciding

when they begin and end their shifts, when they take days off or

vacation time, and/or their status as a full- or part-time employee is

likely to benefit sleep and work outcomes. The turnover rate is the

highest for patient care workers who have been working in the

healthcare industry for less than one year (Nursing Solutions, Inc.,

2017), so providing schedule control options to workers when they

begin their careers, rather than making these contingent on tenure

(i.e. a seniority system), may be especially impactful. Conversely,

patient care workers in extended care facilities may have less access

to schedule control compared to other occupations due to the

demands of their job and the highly-regulated nature of the industry.

When intervening on schedule control is not feasible, or when

workers do not use schedule control options, sleep quality could

be targeted to improve workers' job satisfaction and reduce turn-

over intentions. Organizations could provide training to supervi-

sors on sleep leadership behaviors, which involve asking

employees about their sleep habits and encouraging them to get

adequate sleep (Gunia, Sipos, LoPresti, & Adler, 2015). Structural

changes, such as providing on-site nap rooms for workers to use

during breaks or between shifts, could also be beneficial. These

strategies could help to establish new norms and begin to shift the

organizational culture in patient care occupations by signaling that

sleep is valued. Implementing well-publicized policy change and

organizational culture change initiatives related to schedule con-

trol and sleep for patient care workers could have a positive

impact on workers' sleep and attitudes towards their work, which

would be beneficial for the workers, their patients, and the organi-

zations that they work for.

7.2 | Limitations and additional avenues for future
research

Characteristics of the sample could explain why there were no signifi-

cant associations between sleep duration and work-related outcomes.

For instance, although 34.5% of the sample did not meet the minimum

recommended sleep duration of at least seven hours per night, the

average sleep duration for this sample was over seven hours (Watson

et al., 2015). Participants in this sample were also satisfied with their

work and did not have high intentions to quit. Relatedly, another limi-

tation is that less than 2% of the participants in our sample worked a

night shift schedule, as night shift workers were excluded from the

study for logistical reasons. Night shift workers may have shorter

and/or poorer quality sleep because they sleep during the daytime

when the circadian system promotes wakefulness, making it more dif-

ficult to sleep. Alternatively, night shift workers may choose to sleep

less during the day than they would during evening hours to spend

time with family and friends or engage in other responsibilities

(e.g. hobbies, appointments). Future research would benefit from

investigating the potentially unique experiences night shift workers

have related to schedule control, sleep, job satisfaction, and turnover

intentions.

Further, despite the widespread use of COR theory in stress-

related papers, it has been criticized for its broad definition of

resources (e.g. Halbesleben et al., 2014). In response to this,

Halbesleben et al. (2014) argue that researchers should consider how

participants value resources, rather than just measuring their
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availability. For instance, if an employee does not value having sched-

ule control, then even if they believe they can exert control over when

they come to work, they may choose not to (i.e. the resource of

schedule control would not be utilized because it is not valued). Fur-

ther, even when resources are available and valued, they may not be

used by employees because of organizational norms and/or stigmas

associated with the use of benefits. For example, if an organization

offers flexible scheduling options, but does not have a culture that

supports the use of these benefits (e.g. people are discouraged from

modifying their work schedule or going on vacations), employees may

refrain from using this resource. We did not measure perceived value

of resources in this paper, but believe this is an important area for

future research to explore.

Although a contribution of this study is the exploration of low-

wage hourly workers in patient care roles, we assume that the experi-

ences of these workers is distinct from those in white-collar profes-

sional level jobs because of their lower wages and unique work-

related stressors. Therefore, an important next step would be to con-

duct comparison studies that directly examine group differences. For

example, Kossek and Lautsch (2018) describe how access to and out-

comes of schedule control differ across upper-, middle-, and lower-

level occupational groups. Future work could consider occupational-

level (e.g. supervisors compared to employees, high-income workers

compared to low-income workers) as a moderator between schedule

control, sleep, and work-related outcomes.

Methodologically, all measures were self-reported, so it is pos-

sible that some of the effects we found could be due to common

method bias, though the use of 6-month time-lags helps to mitigate

this potential issue (e.g. Podsakoff et al., 2012). Future work would

benefit from using objective indicators of sleep, such as with

actigraphs, which are wrist-watch devices that have validity evi-

dence for distinguishing between periods of wake and sleep

(e.g. Ancoli-Israel et al., 2015; Marino et al., 2013). Measuring

actual voluntary turnover, rather than turnover intentions, would

also be advantageous. The use of 6-month time lags allowed us to

test between-person associations over time and reduce potential

common method bias, but it is possible that some effects were not

detected due to the length of the time lags. Although schedule con-

trol and job attitudes are less likely to vary over a short period of

time, sleep likely varies day-to-day, so future research could con-

sider how work-related resources, sleep, and work outcomes are

related at the daily-level. This would be another way to investigate

the role of time in COR theory, as suggested by Hobfoll et al.

(2018). Finally, questions about average sleep duration and quality

were based on the previous four weeks, while the time lags were

6 months long. Although a four-week time frame reduces the

potential for inaccurate recall, it would benefit future work to use a

consistent time frame in measures and time lags.

Finally, of note is that we did not find comparable results when

different analytical approaches were used to account for time, so

our results and conclusions should be interpreted cautiously. We

tested the following: (a) our hypothesized temporally distributed

effects model, (b) a cross-sectional baseline model, and (c) a change

over time model with baseline levels of the outcome variables con-

trolled for. In the temporally distributed effects model, we found

significant between-person associations, such that more schedule

control at baseline was associated with greater sleep duration and

sleep quality 6 months later, and better sleep quality was associ-

ated with more favorable job attitudes 12 months later. However,

when all associations were assessed cross-sectionally at baseline,

some of these associations were no longer significant and other

new associations emerged. When testing a change over time model,

no previously significant effects were retained. The amount of

schedule control patient care workers experienced at baseline did

not predict changes in their sleep duration, sleep quality, or job atti-

tudes over time. Similarly, sleep duration and sleep quality did not

predict job satisfaction or turnover intentions after accounting for

baseline sleep and job attitudes.

There are a few potential explanations for the significant tempo-

rally distributed associations but not significant baseline or change

associations. First, it may take time for relationships among schedule

control, sleep, and job attitudes to manifest. Schedule control may not

act as an immediate resource to be associated with workers' same-

time sleep or job attitudes, but may benefit workers' sleep and job

attitudes later. Second, our discrepant results may relate to the pro-

portion of shared and unique variance in the outcome variables

between the time points. There were moderate to strong correlations

among each outcome variable across time points (i.e. the correlation

between baseline and 6-month sleep measures was .55 for sleep

duration, .42 for sleep insufficiency, and .47 for insomnia symptoms;

the correlation between baseline and 12-month job attitude measures

was .55 for job satisfaction and .59 for turnover intentions). There-

fore, because some portion of the unique variance in sleep was also

highly correlated with earlier reports of sleep, after controlling for

baseline sleep, we were not able to detect effects of schedule control

on changes in sleep. A similar phenomenon might have occurred for

the effects of schedule control on job attitudes as well. It is also plau-

sible that these processes had already been occurring prior to the

start of the data collection, preventing further changes to have

occurred and been detected in this study. Finally, these analytical

strategies are conceptually distinct and have different purposes. Spe-

cifically, results from temporally distributed effects models describe

associations among variables across time lags and reduce the potential

for associations to be attributed to common method bias, whereas

results from cross-sectional models identify associations among vari-

ables within a single, static time-point, yet are susceptible to inflated

relationships due to common method bias (e.g. Podsakoff et al., 2012).

This is in contrast to change models, in which earlier levels of outcome

variables are accounted for, as these demonstrate the effects of inde-

pendent variables on changes in outcome variables over time. Taken

together, our results suggest that it is not static associations or change

over time, but unique variance at each temporally distributed time

point that explains the relationship between schedule control, sleep,

and job attitudes.
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This study sheds light on broader issues related to how analytical

choices influence conclusions that are drawn in research, a dilemma

that has been noted in other work (e.g. Silberzahn et al., 2018). We

agree with others who have argued that being transparent about the

research process (e.g. Silberzahn et al., 2018), including reporting null

and unexpected results (e.g. Landis, James, Lance, Pierce, & Rogelberg,

2014; Landis & Rogelberg, 2013), are best practices for advancing sci-

ence. We find that the inconsistent results between different analytic

approaches are informative and interesting because they highlight the

nuances of accounting for time. Researchers in the organizational sci-

ences and occupational stress literatures have discussed the complexi-

ties of modeling time in longitudinal studies (e.g. Ford et al., 2014;

Spector & Pindek, 2015; Wang et al., 2016). For example, Ford et al.'s

(2014) meta-analysis demonstrated how the harmful effects of occu-

pational stressors develop over time. However, these authors

excluded schedule-related stressors (e.g. a lack of schedule control)

from their paper, so research in this area is warranted. Further, longi-

tudinal study designs help address research questions related to

causal priority, future prediction, change, and temporal external valid-

ity, but there are conceptual disagreements in whether longitudinal

research requires a consideration of change over time and whether it

requires intra-individual comparisons (Wang et al., 2016). As shown in

this paper, these decisions can alter research results and the subse-

quent conclusions that are drawn.

8 | CONCLUSION

Patient care workers with greater control over their work schedule at

baseline reported greater sleep duration and sleep quality 6 months

later, and higher job satisfaction and lower turnover intentions

12 months later. Additionally, sleep sufficiency was associated with

higher job satisfaction 6 months later, and fewer insomnia symptoms

were associated with lower turnover intentions 6 months later. Sleep

sufficiency partially mediated the association between schedule con-

trol and job satisfaction. This work provides some support for the

application of COR theory to study job attitudes. However, these

results were not replicated in a cross-sectional baseline model or a

change over time model. Therefore, although this study has implica-

tions for current issues surrounding patient care workers' low job sat-

isfaction, high turnover rates, and poor sleep in the growing extended

care industry, it also highlights the nuances of how using different

analytical approaches with longitudinal data can influence conclusions

that are made.
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ENDNOTES
1 A single-factor confirmatory factor analysis (CFA) was performed in

Mplus Version 7.4 to assess the internal structure of the 8-item schedule

control measure. The following fit statistics and criteria were considered:

a non-significant χ2 statistic, CFI greater than or equal to .95, TLI greater

than or equal to .95, RMSEA less than or equal to .06, and SRMR less

than or equal to .08 (Hu & Bentler, 1999; Yu, 2002). Initially, only SRMR

provided evidence of model fit, and the standardized factor loadings for

four out of the eight items were low (i.e., below .40). To address these

issues, modification indices were assessed and changes were

implemented based on theory. We decided to remove item 5 (“how
much choice do you have over doing some of your work at home or at

another location, instead of at your organization?”) and item 7 (“How

much choice do you have over the amount or times you take work home

with you?”), as these had the highest covariance, and were both related

to working from home, which is not relevant to patient care workers.

Thus, we believe that the reason participants were responding differ-

ently to these two items is because they were both uncommon schedule

control options for them (i.e., there was shared error variance). For these

reasons, both item 5 and item 7 were dropped.
2 Reports of 15 hours of sleep or more were determined as outliers and

removed from analyses. The same significant direct and indirect effects

were found when the sleep duration variable with outliers included was

used in analyses.

DATA AVAILABILITY STATEMENT

The authors are unable to share data used in this paper because the

data were collected as part of the Work, Family and Health Study

(WFHS) and are not public. Restricted data applications are available

at workfamilyhealthnetwork.org.

BROSSOIT ET AL. 453

http://www.workfamilyhealthnetwork.org
https://orcid.org/0000-0002-1934-6218
https://orcid.org/0000-0002-1934-6218


ORCID

Rebecca M. Brossoit https://orcid.org/0000-0002-1934-6218

REFERENCES

Adenekan, B., Pandey, A., McKenzie, S., Zizi, F., Casimir, G. J., & Jean-

Louis, G. (2013). Sleep in America: Role of racial/ethnic differences.

Sleep Medicine Reviews, 17, 255–262. https://doi.org/10.1016/j.smrv.

2012.07.002
Ancoli-Israel, S., Martin, J. L., Blackwell, T., Buenaver, L., Liu, L.,

Meltzer, L. J., … Taylor, D. J. (2015). The SBSM guide to actigraphy

monitoring: Clinical and research applications. Behavioral Sleep Medi-

cine, 13(suppl. 1), S4–S38.
Baltes, B. B., Briggs, T. E., Huff, J. W., Wright, J. A., & Neuman, G. A.

(1999). Flexible and compressed workweek schedules: A meta-

analysis of their effects on work-related criteria. Journal of Applied

Psychology, 84(4), 496–513. https://doi.org/10.1037/0021-9010.84.

4.496

Barnes, C. M. (2012). Working in our sleep: Sleep and self-regulation in

organizations. Organizational Psychology Review, 2(3), 234–257.
https://doi.org/10.1177/2041386612450181

Barnes, C. M., Ghumman, S., & Scott, B. A. (2013). Sleep and organizational

citizenship behavior: The mediating role of job satisfaction. Journal of

Occupational Health Psychology, 18(1), 16–26. https://doi.org/10.

1037/a0030349

Bergman, M. E., & Jean, V. A. (2016). Where have all the “workers” gone?
A critical analysis of the unrepresentativeness of our samples relative

to the labor market in the industrial–organizational psychology litera-

ture. Industrial and Organizational Psychology, 9(1), 84–113. https://
doi.org/10.1017/iop.2015.70

Blau, P. (1964). Exchange and power in social life. New York: Wiley. https://

doi.org/10.1007/978-3-658-21742-6_12

Boroff, K. E., & Lewin, D. (1997). Loyalty, voice, and intent to exit a union

firm: A conceptual and empirical analysis. Industrial and Labor Relations

Review, 51(1), 50–63. https://doi.org/10.2307/2525034
Bray, J. W., Kelly, E. L., Hammer, L. B., Almeida D. M., Dearing, J. W., King.

R. B., & Buxton, O. M. (2013). An integrative, multilevel, and transdisci-

plinary research approach to challenges of work, family, and health. RTI

Press Publication No. MR-0024-1303. Research Triangle Park, NC: RTI

Press. Retrieved from http://www.rti.org/rtipress

Brossoit, R. M., Crain, T. L., Leslie, J. J., Hammer, L. B., Truxillo, D. M., &

Bodner, T. E. (2019). The effects of sleep on workplace cognitive fail-

ure and safety. Journal of Occupational Health Psychology, 24(4),

411–422. https://doi.org/10.1037/ocp0000139
Bureau of Labor Statistics. (2018). Healthcare occupations. Retrieved from

https://www.bls.gov/ooh/healthcare/home.htm

Burgard, S. A., & Ailshire, J. A. (2013). Gender and time for sleep among

U.S. adults. American Sociological Review, 78(1), 51–69. https://doi.
org/10.1177/0003122412472048

Buxton, O. M., Hopcia, K. N. P., Sembajwe, G., Porter, J. H., Dennerlein, J. T.,

Kenwood, C., … Sorensen, G. (2012). Relationship of sleep deficiency to

perceived pain and functional limitations in hospital patient care workers.

Journal of Occupational and Environmental Medicine, 54(7), 851–858.
https://doi.org/10.1097/jom.0b013e31824e6913

Buysse, D. J. (2014). Sleep health: Can we define it? Does it matter? Sleep,

37(1), 9–17.
Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J.

(1989). The Pittsburgh sleep quality index: A new instrument for psy-

chiatric practice and research. Psychiatry Research, 28(2), 193–213.
https://doi.org/10.1016/0165-1781(89)90047-4

Cammann, C., Fichman, M., Jenkins, D., & Klesh, J. (1979). The Michigan

organizational assessment questionnaire. (Unpublished manuscript.

Ann Arbor: University of Michigan. https://doi.org/10.1037/

t01581-000

Cartledge, S. (2001). Factors influencing the turnover of intensive care

nurses. Intensive and Critical Care Nursing, 17(6), 348–355. https://doi.
org/10.1054/iccn.2001.1599

Centers for Disease Control and Prevention. (2015). Insufficient sleep is a

public health problem. Retrieved from http://www.cdc.gov/features/

dssleep/

Chen, P. Y. (2016). Editorial. Journal of Occupational Health Psychology. 21,

1–2. doi: https://doi.org/10.1037/ocp0000021
Congressional Budget Office. (2013). Rising demand for long-term services

and supports for elderly people. Retrieved from https://www.cbo.

gov/publication/44363

Crain, T. L., Brossoit, R. M., & Fisher, G. G. (2018). Work, nonwork, and

sleep (WNS): A review and conceptual framework. Journal of Business

and Psychology, 33(6), 675–697. https://doi.org/10.1007/s10869-

017-9521-x

Crain, T. L., Hammer, L. B., Bodner, T., Olson, R., Kossek, E. E., Moen, P., &

Buxton, O. M. (2019). Sustaining sleep: Results from the randomized

controlled work, family, and health study. Journal of Occupational

Health Psychology, 24, 180–197. https://doi.org/10.1037/

ocp0000122

Eriksen, W., Bjorvatn, B., Bruusgaard, D., & Knardahl, S. (2007). Work fac-

tors as predictors of poor sleep in nurses' aides. International Archives

of Occupational and Environmental Health, 81(3), 301–310. https://doi.
org/10.1007/s00420-007-0214-z

Ford, M. T., Matthews, R. A., Wooldridge, J. D., Mishra, V., Kakar, U. M., &

Strahan, S. R. (2014). How do occupational stressor-strain effects vary

with time? A review and meta- analysis of the relevance of time lags in

longitudinal studies. Work & Stress, 28(1), 9–30. https://doi.org/10.
1080/02678373.2013.877096

Griffeth, R. W., Hom, P. W., & Gaertner, S. (2000). A meta-analysis of ante-

cedents and correlates of employee turnover: Update, moderator

tests, and research implications for the next millennium. Journal of

Management, 26(3), 463–488. https://doi.org/10.1016/s0149-2063

(00)00043-x

Gunia, B. C., Sipos, M. L., LoPresti, M., & Adler, A. B. (2015). Sleep leader-

ship in high-risk occupations: An investigation of soldiers on peace-

keeping and combat missions. Military Psychology, 27(4), 197–212.
https://doi.org/10.1037/mil0000078

Halbesleben, J. R., Neveu, J. P., Paustian-Underdahl, S. C., & Westman, M.

(2014). Getting to the “COR” understanding the role of resources in

conservation of resources theory. Journal of Management, 40(5),

1334–1364. https://doi.org/10.1177/0149206314527130
Harvey, A. G., Stinson, K., Whitaker, K. L., Moskovitz, D., & Virk, H. (2008).

The subjective meaning of sleep quality: A comparison of individuals

with and without insomnia. Sleep, 31(3), 383–393. https://doi.org/10.
1093/sleep/31.3.383

Heponiemi, T., Kouvonen, A., Vänskä, J., Halila, H., Sinervo, T.,

Kivimäki, M., & Elovainio, M. (2009). The association of distress and

sleeping problems with physicians' intentions to change profession:

The moderating effect of job control. Journal of Occupational Health

Psychology, 14(4), 365–373. https://doi.org/10.1037/a0015853
Hobfoll, S. E. (1989). Conservation of resources: A new attempt at concep-

tualizing stress. American Psychologist, 44(3), 513–524. https://doi.

org/10.1037/0003-066x.44.3.513

Hobfoll, S. E. (2002). Social and psychological resources and adaptation.

Review of General Psychology, 6(4), 307–324. https://doi.org/10.1037/
1089-2680.6.4.307

Hobfoll, S. E., Halbesleben, J., Neveu, J. P., & Westman, M. (2018). Conser-

vation of resources in the organizational context: The reality of

resources and their consequences. Annual Review of Organizational

Psychology and Organizational Behavior, 5(1), 103–128. https://doi.

org/10.1146/annurev-orgpsych-032117-104640

Hochwarter, W. A., Laird, M. D., & Brouer, R. L. (2007). Board up the win-

dows: The interactive effects of hurricane-induced job stress and

454 BROSSOIT ET AL.

https://orcid.org/0000-0002-1934-6218
https://orcid.org/0000-0002-1934-6218
https://doi.org/10.1016/j.smrv.2012.07.002
https://doi.org/10.1016/j.smrv.2012.07.002
https://doi.org/10.1037/0021-9010.84.4.496
https://doi.org/10.1037/0021-9010.84.4.496
https://doi.org/10.1177/2041386612450181
https://doi.org/10.1037/a0030349
https://doi.org/10.1037/a0030349
https://doi.org/10.1017/iop.2015.70
https://doi.org/10.1017/iop.2015.70
https://doi.org/10.1007/978-3-658-21742-6_12
https://doi.org/10.1007/978-3-658-21742-6_12
https://doi.org/10.2307/2525034
http://www.rti.org/rtipress
https://doi.org/10.1037/ocp0000139
https://www.bls.gov/ooh/healthcare/home.htm
https://doi.org/10.1177/0003122412472048
https://doi.org/10.1177/0003122412472048
https://doi.org/10.1097/jom.0b013e31824e6913
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1037/t01581-000
https://doi.org/10.1037/t01581-000
https://doi.org/10.1054/iccn.2001.1599
https://doi.org/10.1054/iccn.2001.1599
http://www.cdc.gov/features/dssleep/
http://www.cdc.gov/features/dssleep/
https://doi.org/10.1037/ocp0000021
https://www.cbo.gov/publication/44363
https://www.cbo.gov/publication/44363
https://doi.org/10.1007/s10869-017-9521-x
https://doi.org/10.1007/s10869-017-9521-x
https://doi.org/10.1037/ocp0000122
https://doi.org/10.1037/ocp0000122
https://doi.org/10.1007/s00420-007-0214-z
https://doi.org/10.1007/s00420-007-0214-z
https://doi.org/10.1080/02678373.2013.877096
https://doi.org/10.1080/02678373.2013.877096
https://doi.org/10.1016/s0149-2063(00)00043-x
https://doi.org/10.1016/s0149-2063(00)00043-x
https://doi.org/10.1037/mil0000078
https://doi.org/10.1177/0149206314527130
https://doi.org/10.1093/sleep/31.3.383
https://doi.org/10.1093/sleep/31.3.383
https://doi.org/10.1037/a0015853
https://doi.org/10.1037/0003-066x.44.3.513
https://doi.org/10.1037/0003-066x.44.3.513
https://doi.org/10.1037/1089-2680.6.4.307
https://doi.org/10.1037/1089-2680.6.4.307
https://doi.org/10.1146/annurev-orgpsych-032117-104640
https://doi.org/10.1146/annurev-orgpsych-032117-104640


perceived resources on work outcomes. Journal of Management, 34(2),

263–289. https://doi.org/10.1177/0149206307309264
Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covari-

ance structure analysis: Conventional criteria versus new alternatives.

Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1–55.
https://doi.org/10.1080/10705519909540118

Hurtado, D. A., Glymour, M. M., Berkman, L. F., Hashimoto, D.,

Reme, S. E., & Sorensen, G. (2015). Schedule control and mental

health: The relevance of coworkers' reports. Community, Work & Fam-

ily, 18(4), 416–434. https://doi.org/10.1080/13668803.2015.

1080663

Hutchinson, M., Vickers, M., Jackson, D., & Wilkes, L. (2006). Workplace

bullying in nursing: Towards a more critical organisational perspective.

Nursing Inquiry, 13(2), 118–126. https://doi.org/10.1111/j.1440-1800.
2006.00314.x

Jackson, D., Clare, J., & Mannix, J. (2002). Who would want to be a nurse?

Violence in the workplace - a factor in recruitment and retention. Jour-

nal of Nursing Management, 10(1), 13–20. https://doi.org/10.1046/j.
0966-0429.2001.00262.x

Jennings, B. M. (2008). Work stress and burnout among nurses: Role of

the work environment and working conditions. In R. G. Hughes (Ed.),

Patient safety and quality: An evidence-based handbook for nurses.

Agency for Healthcare Research and Quality: Rockville, MD.

Karagozoglu, S., & Bingöl, N. (2008). Sleep quality and job satisfaction of

Turkish nurses. Nursing Outlook, 56(6), 298–307. https://doi.org/10.
1016/j.outlook.2008.03.009

Karasek, R. A., Jr. (1979). Job demands, job decision latitude, and mental

strain: Implications for job redesign. Administrative Science Quarterly,

24(2), 285–308. https://doi.org/10.2307/2392498
Kelly, E. L., & Moen, P. (2007). Rethinking the clockwork of work: Why

schedule control may pay off at work and at home. Advances in Devel-

oping Human Resources, 9(4), 487–506. https://doi.org/10.1177/

1523422307305489

Kelly, E. L., Moen, P., & Tranby, E. (2011). Changing workplaces to reduce

work-family conflict: Schedule control in a white-collar organization.

American Sociological Review, 76(2), 265–290. https://doi.org/10.

1177/0003122411400056

Kessler, R. C., Berglund, P. A., Coulouvrat, C., Hajak, G., Roth, T.,

Shahly, V., … Walsh, J. K. (2011). Insomnia and the performance of US

Workers: Results from the America insomnia survey. Sleep, 34(9),

1161–1171. https://doi.org/10.5665/sleep.1230
Kossek, E., & Lautsch, B. (2018). Work-life flexibility for whom? Occupa-

tional status and work-life inequality in upper, middle, and lower level

jobs. Academy of Management Annals, 12(1), 5–36. https://doi.org/10.
5465/annals.2016.0059

Kossek, E. E., Hammer, L. B., Kelly, E. L., & Moen, P. (2014). Designing

work, family & health organizational change initiatives. Organizational

Dynamics, 43(1), 53–63.
Kristensen, T. S., Borritz, M., Villadsen, E., & Christensen, K. B. (2005). The

Copenhagen burnout inventory: A new tool for the assessment of

burnout. Work & Stress, 19(3), 192–207. https://doi.org/10.1080/

02678370500297720

Landis, R. S., James, L. R., Lance, C. E., Pierce, C. A., & Rogelberg, S. G.

(2014). When is nothing something? Editorial for the null results spe-

cial issue of journal of business and psychology. Journal of Business and

Psychology, 29(2), 163–167. https://doi.org/10.1007/s10869-014-

9347-8

Landis, R. S., & Rogelberg, S. G. (2013). Our scholarly practices are

derailing our Progress: The importance of “nothing” in the organiza-

tional sciences. Industrial and Organizational Psychology, 6(3), 299–302.
https://doi.org/10.1111/iops.12054

Lee, S., Crain, T. L., McHale, S. M., Almeida, D. M., & Buxton, O. M. (2016).

Daily antecedents and consequences of nightly sleep. Journal of Sleep

Research, 26(4), 498–509. https://doi.org/10.1111/jsr.12488

Linton, S. J., Kecklund, G., Franklin, K. A., Leissner, L. C., Sivertsen, B.,

Lindberg, E., … Hall, C. (2015). The effect of the work environment on

future sleep disturbances: A systematic review. Sleep Medicine Reviews,

23, 10–19. https://doi.org/10.1016/j.smrv.2014.10.010

Litwiller, B., Snyder, L. A., Taylor, W. D., & Steele, L. M. (2017). The rela-

tionship between sleep and work: A meta-analysis. Journal of Applied

Psychology, 102(4), 682–699. https://doi.org/10.1037/apl0000169
Loher, B. T., Noe, R. A., Moeller, N. L., & Fitzgerald, M. P. (1985). A meta-

analysis of the relation of job characteristics to job satisfaction. Journal

of Applied Psychology, 70(2), 280–289. https://doi.org/10.1037/0021-
9010.70.2.280

Lyness, K. S., Gornick, J. C., Stone, P., & Grotto, A. R. (2012). It's all about

control: Worker control over schedule and hours in cross-national

context. American Sociological Review, 77(6), 1023–1049. https://doi.
org/10.1177/0003122412465331

Marino, M., Li, Y., Rueschman, M. N., Winkelman, J. W., Ellenbogen, J. M.,

Solet, J. M., … Buxton, O. M. (2013). Measuring sleep: Accuracy, sensi-

tivity, and specificity of wrist actigraphy compared to poly-

somnography. Sleep, 36(11), 1747–1755.
Maxwell, S. E., & Cole, D. A. (2007). Bias in cross-sectional analyses of lon-

gitudinal mediation. Psychological Methods, 12(1), 23–44. https://doi.
org/10.1037/1082-989x.12.1.23

McHugh, M. D., Kutney-Lee, A., Cimiotti, J. P., Sloane, D. M., &

Aiken, L. H. (2011). Nurses' widespread job dissatisfaction, burnout,

and frustration with health benefits signal problems for patient care.

Health Affairs, 30(2), 202–210. https://doi.org/10.1377/hlthaff.2010.
0100

Minkel, J. D., Banks, S., Htaik, O., Moreta, M. C., Jones, C. W.,

McGlinchey, E. L., … Dinges, D. F. (2012). Sleep deprivation and

stressors: Evidence for elevated negative affect in response to mild

stressors when sleep deprived. Emotion, 12(5), 1015–1020. https://
doi.org/10.1037/a0026871

Moen, P., Kelly, E. L., Tranby, E., & Huang, Q. (2011). Changing work,

changing health: Can real work-time flexibility promote health behav-

iors and well-being? Journal of Health and Social Behavior, 52(4),

404–429. https://doi.org/10.1177/0022146511418979
Mullins, H. M., Cortina, J. M., Drake, C. L., & Dalal, R. S. (2014). Sleepiness

at work: A review and framework of how the physiology of sleepiness

impacts the workplace. Journal of Applied Psychology, 99(6),

1096–1112. https://doi.org/10.1037/a0037885
Neikrug, A. B., & Ancoli-Israel, S. (2010). Sleep disorders in the older adult

– A mini-review. Gerontology, 56(2), 181–189. https://doi.org/10.

1159/000236900

Nixon, A. E., Mazzola, J. J., Bauer, J., Krueger, J. R., & Spector, P. E. (2011).

Can work make you sick? A meta-analysis of the relationships

between job stressors and physical symptoms. Work & Stress, 25(1),

1–22. https://doi.org/10.1080/02678373.2011.569175
Nursing Solutions, Inc. (2017). 2017 National Health Care Retention and

RN staffing report. Retrieved from http://www.nsinursingsolutions.

com/Files/assets/library/retention-institute/

NationalHealthcareRNRetentionReport2017.pdf

Olson, R., Crain, T. L., Bodner, T. E., King, R., Hammer, L. B., Klein, L. C., …
Buxton, O. M. (2015). A workplace intervention improves sleep:

Results from the randomized controlled work, family, and health study.

Sleep Health, 1(1), 55–65. https://doi.org/10.1016/j.sleh.2014.11.003
Owens, J. A. (2007). Sleep loss and fatigue in healthcare professionals. The

Journal of Perinatal & Neonatal Nursing, 21(2), 92–100. https://doi.org/
10.1097/01.jpn.0000270624.64584.9d

Philibert, I. (2005). Sleep loss and performance in residents and nonphysi-

cians: A meta- analytic examination. Sleep, 28(11), 1392–1402.
https://doi.org/10.1093/sleep/28.11.1392

Pilcher, J. J., & Huffcutt, A. J. (1996). Effects of sleep deprivation on per-

formance: A meta- analysis. Sleep: Journal of Sleep Research & Sleep

Medicine., 19(4), 318–326. https://doi.org/10.1093/sleep/19.4.318

BROSSOIT ET AL. 455

https://doi.org/10.1177/0149206307309264
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/13668803.2015.1080663
https://doi.org/10.1080/13668803.2015.1080663
https://doi.org/10.1111/j.1440-1800.2006.00314.x
https://doi.org/10.1111/j.1440-1800.2006.00314.x
https://doi.org/10.1046/j.0966-0429.2001.00262.x
https://doi.org/10.1046/j.0966-0429.2001.00262.x
https://doi.org/10.1016/j.outlook.2008.03.009
https://doi.org/10.1016/j.outlook.2008.03.009
https://doi.org/10.2307/2392498
https://doi.org/10.1177/1523422307305489
https://doi.org/10.1177/1523422307305489
https://doi.org/10.1177/0003122411400056
https://doi.org/10.1177/0003122411400056
https://doi.org/10.5665/sleep.1230
https://doi.org/10.5465/annals.2016.0059
https://doi.org/10.5465/annals.2016.0059
https://doi.org/10.1080/02678370500297720
https://doi.org/10.1080/02678370500297720
https://doi.org/10.1007/s10869-014-9347-8
https://doi.org/10.1007/s10869-014-9347-8
https://doi.org/10.1111/iops.12054
https://doi.org/10.1111/jsr.12488
https://doi.org/10.1016/j.smrv.2014.10.010
https://doi.org/10.1037/apl0000169
https://doi.org/10.1037/0021-9010.70.2.280
https://doi.org/10.1037/0021-9010.70.2.280
https://doi.org/10.1177/0003122412465331
https://doi.org/10.1177/0003122412465331
https://doi.org/10.1037/1082-989x.12.1.23
https://doi.org/10.1037/1082-989x.12.1.23
https://doi.org/10.1377/hlthaff.2010.0100
https://doi.org/10.1377/hlthaff.2010.0100
https://doi.org/10.1037/a0026871
https://doi.org/10.1037/a0026871
https://doi.org/10.1177/0022146511418979
https://doi.org/10.1037/a0037885
https://doi.org/10.1159/000236900
https://doi.org/10.1159/000236900
https://doi.org/10.1080/02678373.2011.569175
http://www.nsinursingsolutions.com/Files/assets/library/retention-institute/NationalHealthcareRNRetentionReport2017.pdf
http://www.nsinursingsolutions.com/Files/assets/library/retention-institute/NationalHealthcareRNRetentionReport2017.pdf
http://www.nsinursingsolutions.com/Files/assets/library/retention-institute/NationalHealthcareRNRetentionReport2017.pdf
https://doi.org/10.1016/j.sleh.2014.11.003
https://doi.org/10.1097/01.jpn.0000270624.64584.9d
https://doi.org/10.1097/01.jpn.0000270624.64584.9d
https://doi.org/10.1093/sleep/28.11.1392
https://doi.org/10.1093/sleep/19.4.318


Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2012). Sources of

method bias in social science research and recommendations on how

to control it. Annual Review of Psychology, 63(1), 539–569. https://doi.
org/10.1146/annurev-psych-120710-100452

Portela, L. F., Kröning Luna, C., Rotenberg, L., Silva-Costa, A., Toivanen, S.,

Araújo, T., & Griep, R. H. (2015). Job strain and self-reported insomnia

symptoms among nurses: What about the influence of emotional

demands and social support? Biomedical Research International,

2015, 1–8.
Reina, C. S., Rogers, K. M., Peterson, S. J., Byron, K., & Hom, P. W. (2017).

Quitting the boss? The role of manager influence tactics and employee

emotional engagement in voluntary turnover. Journal of Leadership &

Organizational Studies, 25(1), 5–18. https://doi.org/10.1177/

1548051817709007

Roth, D. L., & MacKinnon, D. P. (2012). Mediation analysis with longitudi-

nal data. In J. T. Newsom, R. N. Jones, & S. M. Hofer (Eds.), Multivariate

application series: Vol. 18. Longitudinal data analysis: A practical guide

for researchers in aging, health, and social sciences (pp. 181–216).
New York, NY: Routledge/Taylor & Francis Group.

Ruggiero, J. S. (2003). Correlates of fatigue in critical care nurses. Research

in Nursing & Health, 26(6), 434–444. https://doi.org/10.1002/nur.

10106

Schleicher, D. J., Hansen, S. D., & Fox, K. E. (2011). Job attitudes and work

values. In S. Zedeck (Ed.), APA Handbooks in psychology. APA handbook

of industrial and organizational psychology. Maintaining, expanding, and

contracting the organization (Vol. 3, pp. 137–189). Washington, DC:

American Psychological Association. https://doi.org/10.1037/

12171-004

Scott, B. A., & Judge, T. A. (2006). Insomnia, emotions, and job satisfaction:

A multilevel study. Journal of Management, 32(5), 622–645. https://
doi.org/10.1177/0149206306289762

Silberzahn, R., Uhlmann, E. L., Martin, D. P., Anselmi, P., Aust, F.,

Awtrey, E., … Nosek, B. (2018). Many analysts, one data set: Making

transparent how variations in analytic choices affect results. Advances

in Methods and Practices in Psychological Science, 1, 337–356. https://
doi.org/10.1177/2515245917747646

Spector, P. E. (1986). Perceived control by employees: A meta-analysis of

studies concerning autonomy and participation at work. Human Relations,

39(11), 1005–1016. https://doi.org/10.1177/001872678603901104
Spector, P. E., & Brannick, M. T. (2011). Methodological urban legends: The

misuse of statistical control variables. Organizational Research Methods,

14(2), 287–305. https://doi.org/10.1177/1094428110369842
Spector, P. E., & Pindek, S. (2015). The future of research methods in work

and occupational Health Psychology. Applied Psychology, 65(2),

412–431. https://doi.org/10.1111/apps.12056
Suzuki, K., Ohida, T., Kaneita, Y., Yokoyama, E., & Uchiyama, M. (2005).

Daytime sleepiness, sleep habits and occupational accidents among

hospital nurses. Journal of Advanced Nursing, 52(4), 445–453. https://
doi.org/10.1111/j.1365-2648.2005.03610.x

Takahashi, M., Iwasaki, K., Sasaki, T., Kubo, T., Mori, I., & Otsuka, Y. (2012).

Sleep, fatigue, recovery, and depression after change in work time

control. Journal of Occupational and Environmental Medicine, 54(9),

1078–1085. https://doi.org/10.1097/jom.0b013e31826230b7

Tausig, M., & Fenwick, R. (2001). Unbinding time: Alternate work sched-

ules and work-life balance. Journal of Family and Economic Issues, 22(2),

101–119. https://doi.org/10.1023/a:1016626028720

ten Brummelhuis, L. L., & Bakker, A. B. (2012). A resource perspective on

the work–home interface: The work–home resources model. American

Psychologist, 67(7), 545–556. https://doi.org/10.1037/a0027974
Thomas, L. T., & Ganster, D. C. (1995). Impact of family-supportive work

variables on work- family conflict and strain: A control perspective.

Journal of Applied Psychology, 80(1), 6–15. https://doi.org/10.1037//
0021-9010.80.1.6

Tucker, P., Bejerot, E., Kecklund, G., Aronsson, G., & Åkerstedt, T. (2015).

The impact of work time control on physicians' sleep and well-being.

Applied Ergonomics, 47(1), 109–116. https://doi.org/10.1016/j.apergo.
2014.09.001

Uehli, K., Mehta, A. J., Miedinger, D., Hug, K., Schindler, C., Holsboer-

Trachsler, E., … Künzli, N. (2014). Sleep problems and work injuries: A

systematic review and meta-analysis. Sleep Medicine Reviews, 18(1),

61–73. https://doi.org/10.1016/j.smrv.2013.01.004

Van Laethem, M., Beckers, D. G., Kompier, M. A., Dijksterhuis, A., &

Geurts, S. A. (2013). Psychosocial work characteristics and sleep qual-

ity: A systematic review of longitudinal and intervention research.

Scandinavian Journal of Work, Environment & Health, 39(6), 535–549.
https://doi.org/10.5271/sjweh.3376

Wang, M., Beal, D. J., Chan, D., Newman, D. A., Vancouver, J. B., &

Vandenberg, R. J. (2016). Longitudinal research: A panel discussion on

conceptual issues, research design, and statistical techniques. Work,

Aging and Retirement, 3(1), 1–24. https://doi.org/10.1093/workar/

waw033

Watson, N. F., Badr, M. S., Belenky, G., Bliwise, D. L., Buxton, O. M.,

Buysse, D., … Malhotra, R. K. (2015). Recommended amount of sleep

for a healthy adult: A joint consensus statement of the American Acad-

emy of sleep medicine and Sleep Research Society. Sleep, 38(6),

591–592. https://doi.org/10.5664/jcsm.4758

Weinger, M. B. (2002). Sleep deprivation and clinical performance. JAMA,

287(8), 955. https://doi.org/10.1001/jama.287.8.955

Weiss, H. M., & Brief, A. P. (2001). Affect at work: A historical perspective.

In R. L. Payne & C. L. Cooper (Eds.), Emotions at work: Theory, research

and applications for management (pp. 133–171). Chichester: Wiley.

Winer, E. S., Cervone, D., Bryant, J., McKinney, C., Liu, R. T., &

Nadorff, M. R. (2016). Distinguishing mediational models and analyses

in clinical psychology: Atemporal associations do not imply causation.

Journal of Clinical Psychology, 72(9), 947–955. https://doi.org/10.

1002/jclp.22298

Yu, C. Y. (2002). Evaluating cutoff criteria of model fit indices for latent vari-

able models with binary and continuous outcomes (unpublished doctoral

dissertation). Los Angeles, CA: University of California.

Zangaro, G. A., & Soeken, K. L. (2007). A meta-analysis of studies of

nurses' job satisfaction. Research in Nursing & Health, 30(4), 445–458.
https://doi.org/10.1002/nur.20202

How to cite this article: Brossoit RM, Crain TL, Hammer LB,

Lee S, Bodner TE, Buxton OM. Associations among patient

care workers' schedule control, sleep, job satisfaction and

turnover intentions. Stress and Health. 2020;36:442–456.

https://doi.org/10.1002/smi.2941

456 BROSSOIT ET AL.

https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1177/1548051817709007
https://doi.org/10.1177/1548051817709007
https://doi.org/10.1002/nur.10106
https://doi.org/10.1002/nur.10106
https://doi.org/10.1037/12171-004
https://doi.org/10.1037/12171-004
https://doi.org/10.1177/0149206306289762
https://doi.org/10.1177/0149206306289762
https://doi.org/10.1177/2515245917747646
https://doi.org/10.1177/2515245917747646
https://doi.org/10.1177/001872678603901104
https://doi.org/10.1177/1094428110369842
https://doi.org/10.1111/apps.12056
https://doi.org/10.1111/j.1365-2648.2005.03610.x
https://doi.org/10.1111/j.1365-2648.2005.03610.x
https://doi.org/10.1097/jom.0b013e31826230b7
https://doi.org/10.1023/a:1016626028720
https://doi.org/10.1037/a0027974
https://doi.org/10.1037//0021-9010.80.1.6
https://doi.org/10.1037//0021-9010.80.1.6
https://doi.org/10.1016/j.apergo.2014.09.001
https://doi.org/10.1016/j.apergo.2014.09.001
https://doi.org/10.1016/j.smrv.2013.01.004
https://doi.org/10.5271/sjweh.3376
https://doi.org/10.1093/workar/waw033
https://doi.org/10.1093/workar/waw033
https://doi.org/10.5664/jcsm.4758
https://doi.org/10.1001/jama.287.8.955
https://doi.org/10.1002/jclp.22298
https://doi.org/10.1002/jclp.22298
https://doi.org/10.1002/nur.20202
https://doi.org/10.1002/smi.2941



