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Abstract

Although napping has received attention because of its associations with health and use as a
method to understand the function of sleep, to our knowledge no study has systematically and
statistically assessed reasons for napping. Using factor analysis, we determined the underlying
structure of reasons for napping in diverse undergraduates (A=430, 59% female) and examined
their relationships with self-reported sleep, psychological, and physical health. The 5 reasons for
napping can be summarized using the acronym DREAM (Dysregulative, Restorative, Emotional,
Appetitive, and Mindful). Only Emotional reasons for napping were uniformly related to lower
well-being. The use of factor analysis raises possibilities for future research, including examining
the stability, structure, and psychological and physical health processes related to napping
throughout the lifespan.
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Napping — deliberate periods of sleep lasting from three minutes to three hours (Mednick &
Drummond, 2008) — is a culturally embedded, lifespan-developmental phenomenon (Jenni
& O’Connor, 2005). Napping in infants and young children is very common cross-culturally
(Owens, 2004), but by adulthood, cultural practices influence napping behaviors, with the

Correspondence concerning this article should be addressed to Sara C. Mednick, Ph.D., Department of Psychology, University of
California, Riverside, Riverside, CA, 92521. Phone: (951) 827-5259. Fax: (951) 827-3985. smednick@ucr.edu.

230me participants (/7=31) reported never napping (or napping less frequently than once per month), but still checked off at least one
reason for napping. To see whether this “influenced the regression results, we re-ran the regressions while removing these participants.
Model fit, variance explained, and parameter effect sizes and statistical significance were essentially unchanged for sleep quality,
sleepiness, sleep hygiene, depression, stress, conscientiousness, and neuroticism. For chronotype, variance explained increased to
8.86%, and dysregulative became significant (6=0.69, p=.03). For dysfunctional beliefs about sleep, variance explained increased to
4.96%, and restorative became statistically significant (4=0.15, p=.02). For general health, variance explained decreased to 3.89%, and
restorative dipped below traditional statistical significance levels (6=1.46, p=.054).
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frequency of napping at least once per week varying between 36% to 80% (Dinges, 1989).
Recent estimates indicate that 41%-74% (National Sleep Foundation, 2005, 2008, 2011,
2014; McDevitt, Alaynick, & Mednick, 2012; Pilcher, Michalowski, & Carrigan, 2001) of
healthy American adults nap at least once per week.

Napping has recently received increased attention because of its associations with health and
its use as a tool to understand the function of sleep, with both areas of research showing
conflicting associations with well-being. In the epidemiology and public health literature,
some studies show that napping is associated with increased mortality risk (Bursztyn,
Ginsberg, Hammerman-Rozenberg, & Stressman, 1999; Jung, Song, Ancoli-Israel, &
Barrett-Connor, 2013; Leng et al., 2014; Stone et al., 2009), but these studies are limited by
confounds, disparate approaches to controlling for comorbid illnesses, and different
definitions for napping, which make it difficult to compare results. For example, one recent
study showed that there was an increase in mortality with frequent napping (Leng et al.,
2014), but it used an extreme definition of napping where participants were asked to choose
between napping every day for 60 minutes or never napping. In another study, frequent
nappers who reported getting so sleepy throughout the day or evening that they needed a nap
were at 1.73 times greater mortality risk (Hays, Blazer, & Foley, 1996), but they were also
more likely to report depressive symptoms and be overweight. On the other hand, a study in
healthy Greek individuals showed that people who took naps of any frequency or duration
were at lower mortality risk 6 years later (Naska, Oikonomou, Trichopoulou, Psaltopoulou,
& Trichopoulos, 2007).

Napping is also used as a methodological tool in psychology and neuroscience to understand
the function of sleep. In healthy populations, studies show benefits of napping for perceptual
learning (Mednick, Nakayama, & Stickgold, 2003), motor memory (Nishida & Walker,
2007), declarative memory (Tucker et al., 2006), creativity (Cai, Mednick, Harrison,
Kanady, & Mednick, 2009), and vigilance (Milner & Cote, 2009). In addition, naps help
promote homeostasis and recovery of alertness and immune functioning after sleep
deprivation (Faraut et al., 2015; Macchi, Boulos, Ranney, Simmons, & Campbell, 2002). In
contrast with epidemiology studies, individuals with mental or physical health problems are
typically excluded from these experimental, laboratory studies. Furthermore, naps in the lab
are in structured environments and are often optimized for length and time of day to take
advantage of or control for circadian confounds (McDevitt, Rowe, Brady, Duggan, &
Mednick, 2014); naps in the “real-world” may vary in terms of length, time of day, location,
and psychological motivation. Thus, results from these studies may not generalize to other
populations, and experimental naps may not be ecologically valid or representative of
participants’ ordinary napping behaviors.

Despite the multidisciplinary nature of napping research, little is understood about the causal
interrelationships between napping and health risk, such as whether changing napping
frequency will directly change health, whether napping is a result of disruptions in physical
or mental health, or whether napping and health are correlated because of biological,
psychological, or social third (confounding) variables. Many participants in epidemiological
studies are older adults with comorbid chronic illnesses (Goldman et al., 2008), and thus
may be napping due to other health problems. For example, Tanabe and colleagues (2010)
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noted that associations between napping and mortality could potentially be explained by
comorbid health factors, such as high body weight. On the other hand, although some
studies suggest that frequent napping may interfere with nighttime sleep (Owens et al.,
2010), studies of napping in healthier populations show markedly reduced or no associations
with nighttime sleep or general health (Dautovich, McCrae, & Rowe, 2008; McDevitt et al.,
2012).

How can we rectify these discrepant findings in the epidemiological and cognitive literatures
regarding the consequences of napping? In a recent study of napping and mortality, Leng
and colleagues (2014) report “Voluntary naps and naps as a result of underlying pathology
have different implications for health, and identification of the reasons for the naps is
crucial.” Furthermore, people who nap for one hour or more daily (Leng et al., 2014, p.
1120), or nap due to excessive sleepiness (Hays et al., 1996), are likely psychologically,
socially, and physiologically different from people who take short naps a few times per week
(Naska et al., 2007). Thus, there may be differences in psychological and physical health
between individuals who nap voluntarily for relatively short periods of time versus
individuals who frequently nap for long periods of time.

Understanding the reasons why people nap, as well as the correlates of these napping
behaviors, can provide insights into normal and maladaptive nap behaviors in healthy and
unhealthy populations. Most research on reasons for napping (Dinges, 1992) has categorized
nappers into three categories: Appetitive (napping for enjoyment), Restorative (napping in
response to subjective fatigue), and Prophylactic (napping in preparation for future sleep
loss; see Milner and Cote, 2009 for a review). Studies in this area typically categorize people
post-hoc based on other measures, such as daytime sleepiness ratings (Macchi et al., 2002)
or frequency of napping (categorized as Appetitive/Habitual nappers; Milner, Fogel, & Cote,
2006). Experimental studies, on the other hand, often categorize naps based on study design.
For example, when participants are randomly assigned to nap after sleep loss, these naps are
termed “Restorative” or “Replacement” naps (Brooks & Lack, 2006). However, given the
literature in epidemiology and public health on napping in populations with chronic illness
(Patel et al., 2014; Picarsic et al., 2008; Xu et al., 2010), as well as research on napping and
depression (Foley et al., 2007), there are likely other reasons individuals may choose to nap.
To our knowledge, no previous study has aimed to statistically examine associations among
Appetitive, Restorative, and Prophylactic reasons for napping, as well as other reasons for
napping that may be associated with physical and psychological well-being.

Because of the discrepancies between the epidemiological and experimental psychology
literature, as well as the lack of assessments of ordinary napping behavior in the
psychological literature, we systematically assessed the reasons people nap by creating an
inventory of 29 reasons for napping by determining the underlying structure using factor
analysis. These results are summarized in our five-factor model (DREAM, see Figure 2).
Finally, we demonstrate that use of the DREAM model shows differential associations
between reasons for napping and psychological, social, and physical health variables in a
college sample, thus helping to clarify discrepancies in the literature. Importantly, the
DREAM model can be tested and extended in populations that vary in age, cultural or
socioeconomic background, and health.
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Methods

Participants

A total of 438 undergraduate students enrolled at the University of California, Riverside
volunteered to participate in a research study for course credit. Consent and survey
responses were documented anonymously online using SurveyMonkey (http://
www.surveymonkey.com). The survey took approximately 30 minutes to complete.
Participants who started the survey but did not complete the majority of measures (/7= 5), as
well as those who did not endorse at least one reason for napping but otherwise completed
the other sleep, psychological, and health scales (17 = 3) were eliminated, leaving a final
sample size of 430 (Mage = 19.91, SD = 1.47, range [17.9, 30.9]; 59% female). Participants
were ethnically diverse (49% Asian, 34% Hispanic, 11% White, 4% Black, 1% other), and
most were second-generation immigrants (15% first generation, 69% second generation,
15% third generation or higher). Participants were also diverse in terms of perceived
socioeconomic status (M= 6.89, SD = 1.69, range [2, 10]), which was assessed from low (1)
to high (10) using a modified ladder scale (Adler, Epel, Castellazzo, & Ickovics, 2000).

Measures

Napping—~Participants were asked “When you nap, even if only very rarely, why do you
choose to nap? Choose all that apply.” Reasons for napping were developed based on
previous literature on the psychological and physical health correlates of napping, theory
about appetitive, prophylactic, and restorative napping, and open-ended questions about
reasons for napping from our previous research studies. A total of 29 reasons were listed,
and participants were able to select “other” to specify a different reason. Additionally,
participants rated their frequency of napping using a 4-point categorical scale (0 = never nap,
1 = nap once or twice a month, 2 = nap once or twice a week, 3 = nap every day; see Figure
1). Finally, participants rated their typical levels of post-nap sleep inertia by responding to
the single item question, “How do you feel when you wake up from a nap?” using a 9-point
scale (9 = extremely sleepy, fighting sleep, 5 = neither alert nor sleepy, and 1 = extremely
alert; Akerstedt & Gillberg, 1990).

Sleep—In addition to reasons for napping, participants also provided other information
about their sleep. Nighttime sleep quality was assessed using the Pittsburgh Sleep Quality
Index (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) which measures global sleep
quality using seven components: subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbance, use of sleeping medication, and daytime
dysfunction. The Pittsburgh Sleep Quality Index has high internal consistency reliability (a
=.83) and is sensitive and specific enough to discriminate healthy patients free of sleep
complaints from patients with sleep disorders (Buysse et al., 1989). Items were answered
either using a 4-point rating scale or by indicating time. Sample items include “During the
last month, how often have you had trouble sleeping because you wake up in the middle of
the night or early morning?” and “During the past month, how would you rate your sleep
quality overall?” Higher scores indicate worse sleep quality.
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Trait daytime sleepiness was assessed using the Epworth Sleepiness Scale (Johns, 1991),
which asks participants how likely they are to doze off or fall asleep in particular situations.
The Epworth Sleepiness Scale has high internal consistency (a. =.73-.88) and high test-
retest reliability in situations where sleepiness is expected to remain constant (r=.82), and
scores decrease when patients are treated for sleep disturbance (Johns, 1992). Items were
answered using a 4-point rating scale (0 = would neverdoze and 3 = Aigh chance of dozing).
Sample situations include “sitting and reading” and “lying down to rest in the afternoon
when circumstances permit.” Higher scores indicate higher trait sleepiness.

Sleep hygiene was measured using the Sleep Hygiene Index (Mastin, Bryson, & Corwyn,
2006). The Sleep Hygiene Index has acceptable internal consistency reliability (a = .66) and
test-retest reliability (r=.71) and is positively correlated with associated features of
inadequate sleep hygiene (Mastin, Bryson, & Corwyn, 2006). Items were answered using a
6-point rating scale (1 = never and 6 = always). Sample items include “I go to bed at
different times from day to day” and “I use alcohol, tobacco, or caffeine within 4 h of going
to bed or after going to bed.” Higher scores indicate worse sleep hygiene.

Chronotype was measured using the Horne-Ostberg Morningness-Eveningness
Questionnaire (Horne & Ostberg, 1976). The Morningness-Eveningness Questionnaire has
high internal consistency reliability (a = .86), high test-retest reliability (r=.89), and
correlates with rising time and circadian variation in oral temperature (Horne & Ostberg,
1976; Neubauer, 1992). Items were answered either by indicating a time preference or
making ratings on a 4-point scale. Sample items include “Considering only your own
“feeling best’ rhythm, at what time would you get up if you were entirely free to plan your
day?” and “One hears about ‘morning’ and ‘evening’ types of people. Which ONE of these
types do you consider yourself to be?” Higher scores indicate morningness whereas lower
scores indicate eveningness.

Dysfunctional beliefs about sleep were measured using the Dysfunctional Beliefs About
Sleep Scale (Morin, Valliéres, & Ivers, 2007). The Dysfunctional Beliefs About Sleep Scale
has adequate internal consistency (a =.79) and temporal stability (7= .83), and correlates
with measures of insomnia severity, anxiety, and depression, but not specific sleep
parameters (Morin, Vallieres, & lvers, 2007). Items were answered using an 11-point rating
scale (0 = strongly disagree and 10 = strongly agree). Sample items include “After a poor
night’s sleep, | know that it will interfere with my daily activities on the next day” and
“When | sleep poorly on one night, I know it will disturb my sleep schedule for the whole
week.” Higher scores indicate more dysfunctional beliefs and attitudes about sleep.

Psychological, social, and physical health—Information was also collected on
participant well-being. Depression symptoms were measured using the Center for
Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977). The CES-D has high
internal consistency (a = .85-.90) and acceptable test-retest reliability (r=.57). Scores
differentiate between psychiatric inpatients and the general population, and they improve
after psychiatric treatment (Radloff, 1977). Participants were asked to indicate how often
they have felt a particular way during the past week on a 4-point rating scale (0 = rarely or
none of the time (less than 1 day) and 3 = most or all of the time (5-7 days)). Sample items
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include “I felt depressed” and “I felt that | could not shake off the blues even with help from
my family and friends.” Higher scores indicate greater depression symptoms.

Stress was measured using the 14-item Perceived Stress Scale (Cohen, Kamarck, &
Mermelstein, 1983). The Perceived Stress Scale is reliable (a = .84-.86), stable across times
(r=.55), and correlates with stressful life events, health care utilization, and social anxiety
(Cohen, Kamarck, & Mermelstein, 1983). Items were answered using a 5-point rating scale
(0 = never and 4 = very often). Sample items include “In the last month, how often have you
felt nervous and “stressed’?” and “In the last month, how often have you felt difficulties were
piling up so high that you could not overcome them?” Higher scores indicate greater levels
of stress.

Personality (conscientiousness and neuroticism) was measured using the 44-item Big Five
Inventory (John, Donahue, & Kentle, 1991), which has high test-retest reliability (ryg = .74)
and maps well with peer reports of personality (7, = .56; Rammstedt & John, 2007). Items
were answered using a 5-point rating scale (1 = disagree strongly and 5 = agree strongly7).
Sample items include “Makes plans and follows through with them” (conscientiousness) and
“Can be moody” (neuroticism). Higher scores indicate higher levels of each personality trait.

General health was measured using the RAND Short Form-36 (only the general health
subscale is reported here; Ware & Sherbourne, 1992). The Short Form-36 is reliable (as > .
70) and correlates with frequency and severity of physical health symptoms, morbidity, and
mortality (Lowrie, Curtin, LePain, & Schatell, 2003; Ware & Sherbourne, 1992). Items were
answered using a 5-point rating scale. Sample items include “In general, would you say your
health is...” (rated using a 5-point scale from excellent to poor) and “I am as healthy as
anybody | know” (rated using a 5-point scale from definitely true to definitely false). Higher
scores indicate better self-rated health. For participant descriptives on these measures, see
Table 1 and Figure 1.

First, we examined descriptive statistics for napping habits. Frequency of napping and
endorsement rates for reasons for napping were analyzed using frequency distributions.
Reasons for napping were coded dichotomously, with a 1 indicating that the participant
endorsed that reason, and a 0 indicating the participant did not endorse that reason. For
endorsement rates of the 29 reasons for napping, see Table 2. We examined whether nap
habits are significantly associated with sex, age, and nap experience using Pearson,
Spearman, and phi correlation coefficients, as appropriate (see Table 3).

Next, we reduced the 29 reasons for napping into meaningful and interpretable groups while
still retaining much of the original variance in the items by doing an exploratory factor
analysis (Cohen, Cohen, West, & Aiken, 2003; Rosenthal & Rosnow, 2008) using a
tetrachoric correlation matrix due to the dichotomous nature of the items in SAS 9.3. Due to
the fact that reasons for napping could theoretically correlate (i.e., individuals may endorse
multiple reasons for napping, and those reasons may be related to each other), we used
oblique rotation. This is advantageous because the resulting factors can correlate, but also
makes it more difficult to interpret the resulting factors and the item loadings. Thus, we used
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a holistic approach to select the number of factors to retain, considering factors with
Eigenvalues > 1.0, but also considering the change in Eigenvalue across factors and the
reliability of the resulting factors in order to retain meaningful dimensions. Items that loaded
highly on only one factor were retained for that factor. If an item loaded within multiple
factors by +.15, we selected the final assignment based on a combination of interpretability,
previous theory, and reliability of that factor. Finally, nap preferences (factor) scores were
computed for each participant using unit weighting, which assigns each item to only one
factor and adds up the scores on the items that compose each factor. All factor analytic
procedures were done a priori, before examining the associations between nap preferences
and the other survey data.

Finally, we used the factor scores to examine napping profiles. To determine whether the
reasons for napping varied based on ethnicity, we used one-way ANOVAs (with Bonferroni
corrections for multiple comparisons in post-hoc tests). To determine whether individuals
tend to endorse multiple reasons for napping, participant scores on the nap preferences were
correlated with each other. Because results showed that reasons for napping are correlated
with each other (15 > .34, ps <.0001; see Table 3), and individuals that nap more frequently
may be more likely to endorse multiple reasons for napping, correlations are not ideal for
determining whether specific reasons for napping are associated with sleep, psychological,
or health variables. Thus, multiple linear regressions were used, with nap preferences as the
independent variables and sleep, psychological, or health status as the dependent variable.
This allows us to examine the overall contribution of reasons for napping (using model fit
statistics) as well as independent contribution of each reason for napping, controlling for all
other reasons for napping (using the individual parameter estimates and their associated p
values). Nap preference scales were centered at 0 to aid in interpretability of the parameter
estimates. Parameter estimates are interpreted as the unit change in psychosocial health for
every 1-unit change in each reason for napping beyond 0 reasons, controlling for the other
reasons in the model.

Why do people nap? Descriptive results

Most participants endorsed napping at least once per month: 14% reported napping every
day (VW= 61), 50% napped at least once per week (A= 215), 29% napped at least once per
month (V= 123), and 7% reported never napping (A= 31). On average, participants report
feeling neither alert nor sleepy when waking up from a nap (M= 5.27, SD=1.99), and
participants who nap more frequently report lower rates of sleep inertia after napping than
participants who nap less frequently (r=-.14, p=.005).

There was much variability in the number of reasons for napping endorsed by participants
(M=10.68, SD=6.16, median = 10, mode = 4, range [1, 29]). Because naps reduce fatigue,
we were not surprised that the most frequently reported reason for napping was “I am tired”
(81% of participants endorsed this reason), followed by “I didn’t get enough sleep the night
before (70%), “To give me more energy” (60%), and “I didn’t sleep well the night before”
(60%). Appetitive reasons for napping were also endorsed by over half of participants,
including “I enjoy napping; it feels good” (59%) and “I feel | do better with a nap; | feel that
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naps are beneficial” (55%). The three least frequently reported reasons were “I work a
nightshift for my job” (7%), “Because | am avoiding a social situation” (10%), and “I slept a
lot the night before; | slept too much the night before” (11%).

We investigated whether nap frequency, sleep inertia, or the number or type of reasons
endorsed differed by sex or age. Women endorsed more reasons for napping (r= .15, p=.
002) and napped more frequently (r=.16, p=.0007) than men. Women were also more
likely to endorse napping to give them energy (r= .14, p=.003) and help them refocus (r=".
11, p=.02); because they were stressed or overwhelmed (r= .17, p=.0004), sad or
depressed (r=.12, p=.01); due to not enough sleep (r=.13, p=.009), being tired (r=.12,
p=.01); when they have free time (r=.11, p=.03), because it is a habit (r= .11, p=.02);
and when they are in pain (r=.12, p=.01) or sick (r=.16, p=.001). Men were more likely
to endorse napping due to working a nightshift (r=-.10, p=.05). Age was only
significantly correlated with sleep inertia post-nap (r=-.12, p=.01), with older participants
reporting less sleep inertia after their naps. Age was not significantly associated with
individual reasons for napping, though there was a restriction of range on age. Overall, these
results suggest that women nap more frequently and report more reasons for napping than
men.

Can reasons for napping be reduced to theoretically meaningful, interpretable factors?

We used exploratory factor analysis to reduce the 29 reasons for napping into interpretable
factors. The factor analysis yielded 7 factors with Eigenvalues > 1.0. Aside from the first and
second factors (Es = 10.79 and 2.84, respectively), the change in Eigenvalues across factors
1-5 was between 0.42-0.65. However, the difference between Factors 5 and 6, as well as
Factors 6 and 7, was AE = 0.1-.15. Thus, even though factors 6 and 7 had Eigenvalues > 1.0,
we chose to retain 5 factors for analysis. Item endorsement rates, factor loadings,
eigenvalues, and reliability coefficients are presented in Table 2. These 5 factors can be
summarized by the acronym DREAM: Dysregulative, Restorative, Emotional, Appetitive,
and Mindful (see Figure 2).

Dysregulative Nappers—Dysregulative Nappers (E = 1.30, a = .63) reported napping
due to shiftwork (occupational dysregulation), long sleep duration (homeostatic
dysregulation), or due to illness, pain, preparing for exercise, or after exercise (physical or
physiological dysregulation). As would be expected in this relatively healthy (see Table 1)
young adult population, this factor was endorsed the least frequently relative to the other
factors (M= 1.47, SD = 1.50, median = 1, range [0, 7]).

Individuals scoring high on Restorative Napping (E = 2.43, a =.70) primarily endorsed
napping because of poor sleep, including short sleep duration, poor sleep quality, tiredness,
prophylactically napping before a night of short sleep, and accidental napping. Consistent
with research showing women report worse nighttime sleep quality (Reyner & Horne, 1995),
restorative nappers were significantly more likely to be women (r=.17; see Table 3). This
factor was endorsed more frequently than the other factors (M= 2.96, SD = 1.57, median =
3, range [0, 5]).
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Emotional Nappers—Emotional Nappers (E = 2.84, a =.75) reported napping because
they want to improve their mood due to stress, depression, or boredom, or because they are
avoiding work or a social situation. Consistent with previous research showing that women
report higher rates of psychological distress (Nolen-Hoeksema, 2001), women are more
likely to endorse Emotional reasons for napping (= .18; see Table 3). The strong reliability
of this factor, coupled with the dissociation of Emotional Factor from the Restorative (poor
sleep) or the Dysregulative (physiological) Factors in the factor analysis, suggests that
napping due to psychological distress may be a key underexplored reason for napping (M=
1.80, SD=1.80, median = 1, range [0, 6]).

Appetitive Nappers—Appetitive Nappers (E = 1.77, a = .68) enjoy napping, make it a
habit, incorporate it into their schedules, and report doing better with a nap. People who
endorse appetitive reasons for napping are more likely to have lower levels of sleep inertia
after a nap (r=-.11). Appetitive reasons for napping are also the most strongly associated
with frequency of napping (r=.49). Appetitive napping was the only factor significantly
related to ethnicity (A4, 417) = 3.22, p=.01); with Asian participants reporting slightly
more Appetitive reasons (M= 2.03, SD = 1.52) then White participants (M= 1.23, SD=
1.21). Relative to the other factors, this factor was endorsed moderately (M= 1.81, SD =
1.47, median = 2, range [0, 5]).

Finally, individuals scoring high on Mindful Napping (E = 10.79, a = .78) reported napping
to refocus, increase alertness, attention, and energy, to decrease grogginess, and because they
have heard that people do better with a nap. It is interesting that the /earing people do better
with a nap loaded more strongly on Mindful than Appetitive Napping, whereas believing
one personally does better with a nap loaded more strongly on Appetitive than Mindful
napping. Thus, Mindful Nappers may nap due to cognitive benefits they may have heard
about from others, whereas Appetitive Nappers nap due to personal experience. Compared
to the other reasons for napping, this factor was endorsed relatively frequently (M= 2.64,
SD=2.02, median = 3, range [0, 6]).

Are these factors differentially related to sleep, psychological, and physical health

indices?

As expected, correlation coefficients revealed that individuals tend to endorse multiple
reasons for napping (see Table 3). This is expected because more frequent nappers are likely
to endorse more reasons for napping, and also because the factor analytic procedure used
oblique rotation, which allowed the resulting factors to correlate. Thus, we used multiple
regression to examine the unigue contribution of each reason for napping, controlling for all
other reasons for napping in the model, to assess the relationship between each factor-
analytically derived reason for napping with self-reported sleep, psychosocial, and physical
health variables.

Using multiple regressions, reasons for napping explained between 2.83%-11.87% of the
variance in sleep, psychological, and health variables (see Table 4), and they also revealed
distinct profiles associated with specific reasons for napping. Independent of the other
reasons for napping, Dysregulative reasons were not associated with significantly worse
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sleep, psychological status, or general health. This is consistent with the relatively high
levels of poor sleep quality (M= 7.16) but relatively good general health (A= 61.03) in our
sample, and suggests that college students may nap for Dysregulative reasons only when
they are sick or exhausted due to external factors (e.g., shiftwork) which may occur
relatively infrequently.

Restorative reasons for napping were associated with significantly lower daytime sleepiness
(b=-0.29), worse sleep hygiene (b= 0.57), evening chronotype (6= -1.17), lower
depression symptoms (6= —0.87), and better general health (6= 1.72). This is consistent
with the content of the Restorative factor, and suggests that individuals are endorsing these
items due to a bout of a poor night of sleep rather than poor physical or psychological
health.

Emotional reasons for napping were associated with significantly worse sleep quality (6=
0.34) and sleep hygiene (6= 0.68)1, as well as higher daytime sleepiness (6= 0.42) and
dysfunctional beliefs about sleep (6= 0.14). Emotional reasons for napping were also
associated with self-reported psychological and physical health, including higher levels of
depression (b= 2.05), stress (b= 1.29), and poor general health (6= -3.06). Additionally,
emotional reasons for napping correlated with personality: emotional nappers tend to score
higher on neuroticism (4= 0.12) and lower on conscientiousness (4 = —0.10). Emotional
napping was the only factor significantly correlated with poor sleep, psychological
functioning, and physical health, regardless of the indicator used.

In contrast with Emotional reasons for napping, Appetitive reasons were associated with
significantly better sleep quality (6= —0.25) despite their frequent napping (r=.49) and
evening chronotype (6 =-1.01). Finally, mindful napping was associated with high
conscientiousness (& = 0.05), but not with any of the other sleep, psychological functioning,
or physical health variablesl. Thus, these results suggest that it is not frequent napping per
sethat is associated with poor physical and psychological health. Rather, considering the
psychological motivation underlying napping behaviors can shed light on theoretically
meaningful sleep behaviors that differentially relate to psychological and physical well-
being.

Discussion

To our knowledge, this study is the first to statistically examine individuals’ reasons for
napping, as well as their associated self-reported sleep, psychological, and physical health
profiles. Using previous theoretical models of reasons for napping (Appetitive, Restorative,
and Prophylactic; Dinges, 1992) as well as reviewing the empirical literature on the
correlates of napping (e.g., psychological and physical health; Milner & Cote, 2009), we
developed 29 reasons for napping. We then used factor analysis to reduce our 29 reasons for

It verify that the napping item on the Sleep Hygiene Index did not affect our results, we re-ran the regression with the five reasons
for napping predicting sleep hygiene, after subtracting out the napping item on the Sleep Hygiene Index. Model fit remained the same
(p < .0001), but variance explained decreased (from 11.87% to 9.31%). The parameters’ effect sizes and statistical significance are
virtually unchanged: Restorative (originally 6= 0.57, p=.01to 6= 0.55, p=.01) and Emotional (originally 6= 0.68, p=.002 to b=
0.63, p=.002) remained significant; Dysregulative, Appetitive, and Mindful remained non-significant. Thus, the napping item on the
Sleep Hygiene Index has not substantially influenced our results.
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napping into five interpretable factors, thus providing insight into the psychological
motivation for nap behaviors. We also used regression to construct sleep, psychological, and
physical health profiles associated with reasons for napping, which have clinical and
theoretical implications for the identification of nappers at risk of having health problems.

Why do people nap?

We developed a comprehensive list of 29 reasons for napping and examined their
associations in a college population. Then, we used factor analysis to reduce these reasons
for napping into 5 meaningful factors, summarized by the acronym DREAM (see Figure 2).
Previous literature (see Milner and Cote, 2009 for a review) has primarily focused on
Appetitive (napping for enjoyment), Restorative (napping to make up for sleep loss), and
Prophylactic napping (napping in preparation for sleep loss). Although we found evidence
for Appetitive reasons as their own factor, we found that Restorative and Prophylactic
reasons were part of the same factor (termed “Restorative” in the factor analysis), suggesting
that they share similar motivational processes. Furthermore, our factor analysis suggests the
presence of three additional factors that have largely been ignored in the literature:
Dysregulative (napping due to occupational, homeostatic or physiological dysregulation),
Emotional (napping due to stress, boredom, depression, or avoiding work or a social
situation), and Mindful (napping to increase alertness, attention, and energy). These reasons
for napping should be incorporated in future research.

Sleep, psychological, and physical health correlates of napping

We also found distinct sleep, psychological, and health profiles associated with the different
reasons for napping. While some studies have found that napping is associated with poor
sleep quality and increased mortality risk (Hays et al., 1996), not all studies find that
frequent napping is associated with poor outcomes (Fichten et al., 1995; Pilcher, Ginter, &
Sadowsky, 1997), especially in healthier samples (Dautovich et al., 2008). In fact, some
kinds of napping were associated with positive outcomes (e.g., Appetitive reasons were
associated with significantly better nighttime sleep quality). Our data show only Emotional
reasons for napping were uniformly associated with poor sleep, psychological, and physical
health across all regression models. People that nap for Emotional reasons do so because
they want to improve their mood due to stress, depression, or boredom, or to avoid social
situations. Because depression and stress are associated with poor physical health status
(Cassano & Fava, 2002; Cohen, Janicki-Deverts, & Miller, 2007), assessing whether
individuals are napping for Emotional reasons may explain some of the discrepancies in the
literature.

Personality traits that correlate with well-being also correlate with reasons for napping

Our results for associations between reasons for napping and personality traits build on
previous research on personality, sleep, and health. Neuroticism is a personality trait that
describes individuals who are emotionally labile and tend to experience more negative
emotions such as anxiety, hostility, nervousness, and depression (John & Srivastava, 1999).
Like depression and stress, high neuroticism is also associated with poor health (Lahey,
2009), but this may be due to increased sensitivity to somatic complaints (Costa & McCrae,
1987; Watson & Pennebaker, 1989). Individuals high in neuroticism also report poor sleep
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hygiene and sleep quality as well as high levels of daytime sleepiness (Duggan, Friedman,
McDevitt, & Mednick, 2014). The current results add to this literature by demonstrating that
individuals high in Neuroticism are more likely to report napping for Emotional reasons,
which was the only factor associated with poor physical and mental health.

On the other hand, high levels of Conscientiousness were negatively associated with napping
for Emotional reasons, and positively associated with napping for Mindful reasons.
Conscientiousness is a personality trait that describes socially-prescribed impulse control,
task- and goal-oriented behavior, planfulness, persistence, and dependability (John &
Srivastava, 1999), and has been associated with health-promoting behaviors and decreased
mortality risk (Bogg & Roberts, 2004; Kern & Friedman, 2008). Individuals high in
conscientiousness also report good sleep hygiene and sleep quality as well as decreased
daytime sleepiness (Duggan et al., 2014). The current results add to the literature on
conscientiousness, sleep, and health by showing that conscientious individuals do not nap to
compensate for poor nighttime sleep or physical health. Instead, consistent with their goal-
oriented, persistent nature, conscientious individuals seem to use naps as a tool to increase
their productivity by helping them increase alertness, attention, and energy.

Conclusions, Limitations, and Future Directions

To our knowledge, this is the first study to use factor analysis to distill people’s reasons for
napping into interpretable categories. This allows the examination of the psychological
motivation underlying napping behaviors, and sheds light on the psychosocial correlates of
sleep that are often obscured by not separating napping behaviors into theoretically
meaningful subtypes. However, the correlational nature of the study design does not permit
causal or directional conclusions about the relationships between reasons for napping and
well-being, nor does it suggest that individuals must have an awareness of the consequences
of their sleep in order for their sleep to serve a particular function.

The analytic approach we chose has some limitations. Reasons for napping were answered
dichotomously, which necessitated the use of a tetrachoric correlation matrix for the factor
analysis. Consequently, this may artificially inflate the variance explained by the factor
analysis, but would not change the interpretation of the resulting factors (Cohen et al., 2003).
Furthermore, content and structure of the factor analysis could change if other potential
reasons for napping were not included. We utilized a relatively healthy, diverse young adult
sample. It is possible that we have not captured all possible reasons for or functions of
napping. The number and content of the factors, as well as the associations between the
factors and well-being, might change in other samples. Finally, relatively little variance in
sleep, psychological, social, and physical health was accounted for by reasons for napping in
the regressions (2.8%-11.9%), which highlights a need for further study, including refining
the reasons for napping and expanding the response format in other samples. Future research
should consider using a rating scale response format, examine reasons for napping in other
groups, including older adults and individuals with health problems, and study relationships
between reasons for napping and well-being across time. In conclusion, this novel
application of factor analysis to reasons for napping raises exciting possibilities for future
research, such as examining the stability and structure of reasons for napping throughout the

Behav Sleep Med. Author manuscript; available in PMC 2018 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Duggan et al. Page 13

lifespan, as well as the psychological, social, and health processes associated with napping
behaviors.
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Figure 2.
The DREAM maodel of reasons for napping and a summary of the results
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Table 1

Descriptives.
Measure | Higher scores indicate... | N | M (SD) Range
Nap Experience
Post-Nap Sleep Inertia | More sleep inertia | 430 | 5.28 (1.99) | 1-9
Sleep Variables
Sleep quality Worse sleep quality 430 | 7.16 (2.96) 0-16
Daytime sleepiness More sleepiness 430 | 8.6(3.58) 0-20
Sleep hygiene Worse sleep hygiene 430 | 37.7 (6.33) 13-58
Chronotype Morningness 430 | 43.46 (8.55) 23-65
Dysfunctional beliefs about sleep | More dysfunctional beliefs | 399 | 4.31 (1.61) 0.38-9.19
Psychological and Health Variables
Depression More depression symptoms | 430 | 23.80 (10.07) | 4-53
Stress More stress 425 | 27.32 (6.97) 0-53
Conscientiousness Higher conscientiousness 430 | 3.44(0.63) 1.67-5
Neuroticism Higher neuroticism 430 | 2.94 (0.73) 1-4.88
General health Better health 419 | 61.03 (19.16) | 0-100
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