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Purpose: Previous epidemiological and psychological studies have assessed the effects of napping on individual performance and
health. However, these studies did not distinguish between spontaneous and passive napping due to sleep disorders. Therefore, this
study aimed to explore the potential motivation for napping among Chinese college students and to assess the relationship between
different nap motivations and sleep.

Patients and Methods: This cross-sectional study was conducted at a university in Shanghai in March 2021 using convenience
sampling. A total of 564 Chinese college students with self-reported napping habits participated in this study. Exploratory factor analysis
(EFA) was employed to analyze 34 self-rated motivations for napping to derive a potential structural model of napping motivation.
Correlation and multiple linear regression analyses were performed to determine the influence of nap motivation on sleep behavior.
Results: Chinese college students mainly take naps to reduce fatigue, usually in the form of frequent and long naps (6.25 + 1.24 days;
64.62 £ 23.70 min). A structural model of nap motivation named the [-[DREAM model was proposed, consisting of six factors:
restorative, induced, mindful, appetitive, dysregulative, and exercise naps. There were also sex differences in nap motivation, as
women preferred restorative naps and appetitive naps, while men preferred exercise naps (p < 0.01, p < 0.05). Furthermore, there was
a significant correlation between nap motivation on nap duration, frequency and nighttime sleep quality (R’= 2.70-18.9%).
Conclusion: The proposed I-DREAM model implies that there are population differences in napping motivation. Different motiva-
tions also have different relationships with napping patterns and nighttime sleep. In understanding the relationship between naps and
health status, nap motivation may be an extremely important influencing factor.
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Introduction
The impermanent decline in alertness and performance during the afternoon, known as post-lunch dip, is thought to be
the result of daytime sleepiness.' > The introduction of naps is a practical countermeasure to overcome daytime
sleepiness, which has been reported to significantly influence alertness, cognitive performance, decision-making, and
social interactions in humans.*” In fact, napping for 10-45 minutes after lunch has been verified to promote afternoon
performance to varying degrees, including learning ability, memory, executive function, and vigilance.*'°

Despite all the benefits of naps, naps are not widely accepted as a form of sleep, and cultural norms vary widely."!
The afternoon propensity for sleep is recognized in North American and Northern European cultures, with approximately
41-74% of healthy American adults choosing to nap at least once a week.'>”'* However, it is also viewed by some as
a nuisance, with excessive napping leading to sleep inertia, which is associated with confusion, lethargy, and cognitive
deficits; therefore, naps are often labelled as “afternoon blahs”.'>'® In addition, napping is associated with increased
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potential long-term health risks and lower quality of sleep at night.'”"'® In fact, whether napping is good or bad for
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individuals must take into account factors such as nap frequency, nap duration and nap motivation, as they may lead to
different nap patterns and thus to different nap consequences.?*'

The motivations for napping vary between individuals, which can lead to different napping patterns and play a key
role in the post-napping effect.’’ Several previous studies have attempted to classify nappers in various ways, such as
napping frequency, daytime sleepiness, or sleep duration.”>>* The most recognized classification of nappers separates
individuals into one of three categories: restorative nappers (replenishing the length of nighttime sleep); prophylactic
nappers (preventing insufficient nighttime sleep); and appetitive nappers (enjoyment and relaxation from napping).zo In
general, people who nap for voluntary purposes, such as appetitive nappers, have a higher possibility of gaining benefits
from napping.”® In contrast, restorative nappers, often have chronic comorbidities or sleep disorders, prompting them to
nap unconsciously and frequently. In fact, a study by Leng et al, found that voluntary napping and napping as underlying
pathological outcomes have different health effects.'®

Previous studies have tended to categorize nappers by asking about their motivations, without a standardized instrument,
and with a one-sided view of napper classification. Recently, Duggan et al performed the first statistical quantification of
napping motivation and proposed a DREAM (dysregulative, restorative, emotional, appetitive, and mindful) model to
classify nappers.?' Further, Duggan et al listed 29 motivations for napping and asked participants to determine whether
each motivation for napping was consistent with their own situation by “yes” or “no”. The model is shown in Figure 1.
However, the polarization of dichotomous variables may have obscured some non-dominant nap motivations. This is because
in practice, motivation for a behavior is assessed more often using indicators of continuity, such as propensity.

It is also unclear whether the DREAM model is applicable to the Chinese college student population. In China, it is
widely accepted that an afternoon nap is a healthy activity that supplements nighttime sleep, and approximately 88% of
people usually take a nap.'”** Among them, college students in China have the highest nap prevalence among various
populations, thus understanding the underlying motivations for napping among those who nap more frequently is
warranted.**’ Furthermore, whether this frequent afternoon sleep is just a habit, a sign of laziness, or has some biological
significance for Chinese college students, or what they hope to gain from it, remains unclear.”®*’

Therefore, this study was designed to create a new tool to explore the nap motivation of Chinese college students. By
analyzing the relationship between nap motivation, nap duration, nap frequency, and sleep quality, we can begin to
understand the nap patterns corresponding to different nap motivations and their impact on sleep quality.

Materials and Methods

Participants

This cross-sectional study was conducted at a military university in Shanghai in March 2021 using convenience
sampling. The survey began at the beginning of the spring semester and was designed to exclude course and exam
stress. Consent and survey responses were anonymously recorded via an online link (https://www.wijx.cn/). The survey

took approximately 15 min to complete. In total, 564 healthy college students completed the questionnaire. However, 64
students were excluded from the subsequent analysis. The specific reasons for exclusion included: (a) unclear age (N=5);
(b) not filling out the questionnaire according to the requirements (N=9); (c¢) abnormal sleep efficiency, which was greater
than or equal to 150% in the sleep efficiency from the Pittsburgh Sleep Quality Index (PSQI) (N=3); (d) abnormal nap
duration, which claimed to have napping habits, filled in negative or zero nap duration (N=8); (e) individuals with
abnormal motivation scores of naps, the proportion of the same number of nap motivation scores reached 85% (N=39).
The final sample size was 500, resulting in an effective response rate of 88.65% (M age = 20.11, SD=1.13, range[16,24];
50.8% women). The research was carried out in accordance with the Helsinki Declaration as revised in 1989, and was
approved by the Ethics Committee of Naval Medical University. The participants provided electronic informed consent
and were financially compensated for their time.
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Figure | Comparison of items in the DREAM model and the I-DREAM model.

Study Measures

Demographic Ch

aracteristics

A self-designed demographic characteristics questionnaire was used to investigate age, sex, and grade. Grades were
divided into lower grades (1-2 years in school) and upper grades (3 years in school or greater). In addition, exercise
habits and past napping habits were investigated and categorized as yes (>3 per week) or no (< 3 per week).

Nap

Napping behavior was assessed using a self-rating questionnaire, and all questions required the participants to answer
based on their self-situation in the past month. Participants were asked, “When did you start your nap” (not bedtime) and
“When did you wake up from your nap” and the difference in time was taken as the nap duration. It should be noted that
naps at times other than after lunch, such as napping in class, were not included in the nap duration for this study. In
addition, they were asked, “How many days a week do you nap” as the frequency of napping. Typically, when the
number of naps per week is three or more, the individual is considered a habitual napper; otherwise, they are considered
a non-habitual napper.° Finally, participants rated their level of fatigue before and after napping using a 5-point scale
(O=extremely alert, 2=neither alert nor sleepy, 4=extremely sleepy).
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Nap Motivation

Duggan et al proposed the DREAM model of nap motivation, which contains 29 nap motivations distributed across five
dimensions: dysregulative, restorative, emotional, appetitive, and mindful.>' We added five nap motivations to the
DREAM model by searching through the previous literature related to napping among Chinese college students and
conducting relevant pre-interviews with the intended survey group to compose a list of 34 nap motivation items. The
original and added entries for the nap motive are shown in Figure 1. Participants were asked to read each nap motivation
in detail and select a number from 0-100, representing their propensity to nap because of that motivation, which was
called the endorsement rate. A higher score indicates a higher propensity. Considering that participants’ motivation for
napping was not unique, nap motivation was scored independently.

Sleep Quality

Sleep quality was assessed using the PSQI, a self-administered scale that includes 19 items consisting of the following
seven dimensions: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of sleep
medications, and daytime dysfunction.® Each dimension is scored from 03, and the total PSQI score ranges from 0-21.
A higher score indicates poorer sleep. The PSQI had good internal consistency among Chinese college students
(Cronbach’s a=0.84), and the retest reliability of the total score was 0.81.%"3

Statistical Analysis

Descriptive statistics were calculated first, and visual examinations for potential outliers were prioritized before statistical
processing. Categorical data are presented as numbers and percentages (eg, sex, major, grade, exercise habits, napping
habits, pre-nap fatigue, and 30 min post-nap fatigue), and continuous data are presented as mean and standard deviations
(eg, age, nap duration, nap frequency, and PSQI score). T-tests were applied to compare the differences in nap duration,
frequency, and sleep quality among all classification variables. The mean score for each nap motivation was calculated as
the endorsement rate for that population on that motivation, with the frequency distribution listed in Table 1.

To probe the potential structure of nap motivation, exploratory factor analysis (EFA) was employed to analyze the
motivation score data for naps. Kaiser-Meyer-Olkin (KMO) and Bartlett’s test of sphericity (Bartlett’s) were applied to
evaluate the applicability of EFA for 34 items.*®> The KMO should be greater than 0.60 and is considered ideal if greater
than 0.90.°* The data was required to be spherical, Bartlett’s p<0.05. Because of the possible correlation between nap
motives, we used promax oblique rotation (ie, individuals may endorse multiple nap motives,' and these motives may be
interrelated), which is advantageous for interrelated items. Next, we selected the number of retained factors using the
compound approach: 1) eigenvalues >1; and 2) visual inspection of Cattell’s scree plot. After checking the factor
loadings and commonality, three types of items were excluded: 1) if the commonality was less than 0.3; 2) if the absolute
value of factor loading was less than 0.4; and 3) if the difference in the absolute value of the load of multiple factors was
less than 0.3. When an item was removed, the analysis was repeated until none of the items met the above exclusion
criteria.

Reliability and validity tests were conducted for the remaining entries, and the results indicated that the questionnaire
had high internal consistency (Cronbach’s 0=0.88) and acceptable test-retest reliability (r=0.57). The KMO values were
satisfactory (KMO=0.88, Bartlett’s p<0.05) with significant sphericity test results.

Nap preference scores were calculated for each participant by summing the item scores assigned to each factor, which
indicated the participants’ internal drivers of napping. A ¢-test was used to determine whether nap motivation differed by
sex and past habits. Spearman correlation analysis was used to determine the relationship between the nap preference
scores to evaluate whether individuals napped for multiple motivations. Pearson correlation analysis was used to assess
the relationship between nap preference scores and age, pre-nap fatigue, 30 min post-nap fatigue, and sleep variables.
Finally, to further determine the effect of nap motivation on sleep variables, multiple linear regressions were applied to
assess the relationship between nap preference scores and sleep variables, with nap duration, nap frequency, and PSQI
score as the dependent variables and nap preference as the independent variable.”'

A two-tailed p<0.05 was considered statistically significant. All statistical analyses were performed using SPSS 23.0
(IBM Corp., Armonk, N.Y., USA) for Windows.
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Table | Exploratory Factor Analysis of Nap Motivation Structure
| Took a Nap Because. R C Restorative Induced Mindful Appetitive Dysregulative Exercise
E=6.81 E=4.22 E=2.43 E=1.28 E=1.19 E=1.07
%Var=27.25 | %Var=16.88 | %Var=9.72 | %Var=5.10 %Var=4.78 %Var=4.28
| did not get enough sleep 3856 | 0.81 0.96
the night before
| did not get good sleep the | 33.78 | 0.75 0.85
night before
| knew | would have to stay | 28.08 | 0.52 0.68
up late tonight
| felt very tired 58.14 | 047 0.67
The poor sleeping 21.11 | 0.50 0.57
environment last night
| feel listless on energy 29.23 | 0.33 0.48
| had too much lunch 12.21 | 0.67 0.79
| had too carb at lunch 9.80 | 0.65 0.79
Other people’s demands 12.81 | 0.57 0.75
Everyone else does 20.30 | 0.40 0.66
It's too hot or too cold to 1423 | 045 0.60
study or work at noon
| want to refocus 5842 | 0.78 091
| want to improve attention | 67.23 | 0.67 0.72
| want to increase alertness | 34.34 | 0.42 0.66
| want to improve 51.32 | 0.57 0.66
emotional
| want to reduce fatigue and | 72.54 | 0.58 0.65
regain my energy
Make me feel good and like | 67.44 | 0.76 0.89
it
| have the habit of taking 68.40 | 0.50 0.74
a nap
| thought it would make me | 70.37 | 0.69 0.70
feel good, | think naps are
beneficial
| feel satisfied and 60.26 | 0.51 0.60
comfortable
| have to work a shift 856 | 0.63 0.78
| was drowsy from the 546 | 0.50 0.70
drugs
| had slept too much the day | 871 | 0.55 0.69
before and my sleep rhythm
was out of whack
| want to prepare for 19.42 | 0.77 0.90
exercise
| want to recover after 2523 | 0.67 0.76

exercise

Abbreviations: R, endorsement rate; C, commonality; E, eigenvalues; %Var, percentage of variance.

Results

Descriptive Statistics
Most participants tended to take naps, with 97.8% reported napping more than three times a week (N=489), 63.4%

reported napping every day (N=317), and only 0.004% reported napping 0 times per week (N=2). On average,

participants napped almost every day (6.25+1.24 day), with each nap lasting approximately an hour (64.62+23.70
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Table 2 Statistical Description of Sleep and Nap

N Nap Duration Nap Frequency Pre-Nap 30Min Post-Nap PSQI Score
(min) (day) Fatigue Fatigue
Total
M+SD 64.62+23.70 6.25+1.24 2.59+0.99 1.47£1.02 5.89+2.80
Range 10-290 0-7 04 04 0-18
Higher scores indicate ... Longer nap More frequent naps More fatigue More fatigue Worse sleep
duration quality
Gender
Men 246 70.04+26.70 6.08+1.34 2.43%1.06 1.35£1.02 5.40+2.72
Women 254 59.37x18.99 6.421.10 2.74+0.90 1.59£1.02 6.37+2.78
t =—5.13% t =3.10%* t =3.52%* t =2.56* t =3.93**
Grade
Lower grades 372 64.65+25.20 6.23+1.23 2.58+1.01 1.40£1.02 5.67+2.74
Upper grades 128 64.53+18.73 6.34%1.24 2.63+0.96 1.70+1.01 6.55+2.85
t =0.06 t =—0.87 t =—0.49 t =—2.88%F t =—3.13%
Exercise habits
Yes 267 64.49+24.14 6.19+1.28 2.48+1.03 1.37£0.97 5.43+2.64
No 233 64.76+23.23 6.32+1.18 2.71+0.93 1.59+1.07 6.40+2.87
t=0.13 t=I.15 t =2.56* t =2.36* t =4.00%*
Napping habits
Yes 446 64.96+23.96 6.36x1.11 2.58+0.98 1.47£1.01 5.86+2.77
No 54 61.85+21.46 5.35+1.74 2.63+1.07 1.46£1.15 6.19+2.93
t=—091 t =—4.17% t=0.33 t =—0.07 t =0.81

Notes: *p<0.01, *p<0.05.
Abbreviation: PSQI score, Pittsburgh Sleep Quality Index score.

min). Participants reported that napping reduced their subjective feelings of fatigue (pre-nap fatigue M=2.59 vs 30 min
post-nap fatigue M=1.47). Compared to men, women had shorter and more frequent naps, poorer sleep quality, higher
pre-nap fatigue, and higher 30-minute post-nap fatigue. Participants in the upper grades had greater 30-minute post-nap
fatigue and poorer sleep quality. Non-exercisers also showed poorer nighttime sleep, higher pre-nap fatigue, and greater
30-minute post-nap fatigue, and those who had napped in the past reported more frequent naps (see Table 2).

Participants showed variability in the endorsement rate for nap motivation. Most participants reported that napping
reduced their subjective fatigue, so the most recognized motivations for napping were: “I want to reduce fatigue and
regain my energy”’ (M=72.54), followed by, “I thought it would make me feel good, I think naps are beneficial”
(M=70.37), and “I have the habit of taking a nap” (M=68.40). The three least frequently reported motivations were, “I
was drowsy from the drugs” (M=5.46), “I have to work a shift” (M=8.56), and, “T had slept too much the day before and
my sleep rhythm was out of whack” (M=8.71) (see Table 1).

Exploratory Factor Analysis of Nap Motivation

Exploratory factor analysis reduced the 34 motivations for napping to interpretable factors. Nine items were eliminated
because factor loading, and commonality fell short of the requirement. The factor analysis obtained 25 items distributed
across six factors with eigenvalues > 1.0 (KMO=0.88, Bartlett’s p<0.05), and six factors explained up to 68.02% of the
variance (see Table 1). Finally, according to the meaning of the included items, nap motivation can be grouped into six
factors: restorative, induced, mindful, appetitive, dysregulative, and exercise.

Relationship Between Nap Preference Scores and Demographic Variables

Nap preference scores were calculated by summing the item scores assigned to each factor. The results of the correlation
analysis between the nap preference scores are presented in Table 3. As expected, a significant correlation was found
between nap preference scores, apart from dysregulative and induced napping unrelated to appetitive napping, revealing
that individuals tended to sustain multiple motivations for napping (p<0.01).
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Table 3 Correlation Analysis Between Nap Preference Score and Various Variables
Restorative Induced Mindful Appetitive Dysregulative Exercise

Descriptive statistics

M+SD 208.90+157.24 69.35+£92.90 283.86+137.53 | 266.47+116.47 22.72+44.98 44.65+54.82

Range 0-600 0430 0-500 0400 0-300 0-200
Correlation between factors

Induced napping r =0.32%*

Mindful napping r =0.24* r =0.24%*

Appetitive napping r =0.14* r =0.09 r =0.6 1**

Dysregulative napping r =0.45%* r =0.46* r =0.14%* r =0.03

Exercise napping r =0.46* r =0.28** r =0.27* r =0.15% r =0.37%*
Sleep variables

Nap duration r =—0.04 r =0.06 r =0.15*% r =0.08 r =0.02 r =0.09*

Nap frequency r =—0.08 r=—0.10 r =0.23%* r =0.38* r =—0.06 r=-0.10

PSQI scores r =0.42* r =0.12% r =0.03 r =0.07 r =0.15% r =0.07

Pre-nap fatigue r =0.13%* r =—0.06 r =0.25%* r =0.22* r =—0.06 r=0.01

30 min post-nap fatigue r =0.06 r =0.04 r=—0.13** r=-0.10 r =—0.03 r =—0.08
Demographic variables

Age r =0.18* t =0.11* r =0.04 r =0.14* r =0.08 r =0.07

Gender t=1.98 t =—0.66 t=—.19 t =3.04* t =0.77 t =3.42%*

Grade t=-231% t=—1.63 t=-32 t =—2.63% t=—0.97 t=1.02

Exercise habits t=123 t =—0.57 t =—0.67 t =0.56 t=1.17 t =—3.81**

Napping habits t =2.60%* t=1.99 t =—0.65 t =4.53* t=-0.18 t=0.92

Notes: *p<0.01; *»<0.05.

We also investigated whether nap preference scores varied with age, finding that restorative, appetitive, and induced
napping were associated with higher age (p<0.01, p<0.05). We also found that there were sex differences in appetitive
naps and exercise naps (p<0.01, p<0.05). Interestingly, appetitive naps were preferred by women, whereas exercise naps
were preferred by men. In terms of grade level, the upper grades preferred restorative and appetitive naps over the lower
grades. Participants who exercised regularly were expected to recover from a nap (p<0.01). However, the function of
napping was viewed as restoring sleep restriction by those who used to be non-habitual nappers, and instead a means of
enjoyment by those who used to be habitual nappers (p<0.01).

Correlation of Nap Preference Scores with Sleep Variables
Correlational analysis indicated a tendency to choose mindful naps and exercise naps for longer nap durations (p<0.05),
while those who chose mindful and appetitive naps napped more frequently (p<0.01, p<0.05). Those who chose

Table 4 Multiple Linear Regression Analysis of Nap Preference Score and Sleep Variables

Dependent Model Statistics Constant | Restorative | Induced | Mindful | Appetitive | Dysregulative | Exercise
Variable (R%L F)
Nap Duration R*=2.70% 59.55 p=-0.14 $=0.04 p=0.14 B=-0.01 p<-.01 p=0.11
F=3.27** p =0.01 p =0.43 p =0.01 p =0.88 p =0.97 p =0.04
Nap Frequency R*=16.40% 531 p=-0.09 p=-.07 B=0.06 $=0.38 p=0.01 p=-0.08
F=17.30%* p =0.07 p =0.15 p =0.26 p<0.01 p =0.78 p =0.12
PSQI Scores R*=18.90% 4.42 p=0.50 $=0.02 p=-0.10 $=0.08 p=-0.03 p=-0.13
F=20.41** p<0.01 p =0.63 p =0.07 p =0.14 p =0.59 p =0.01
Notes: Model does not include demographic parameters; R% coefficient of determination; B: standard regression coefficient; *p<0.01.
Nature and Science of Sleep 2022:14 https: 849
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restorative, induced, and dysregulative naps indicated poorer sleep quality (p<0.05). Restorative, appetitive, and mindful
napping resulted in higher pre-nap fatigue (p<0.01, p<0.05). Mindfulness and appetite napping were significantly
correlated with a reduction in fatigue after napping (p<0.01).

Multiple Linear Regression Analysis Among Nap Preference Scores, Nap Duration,
Nap Frequency, and Sleep Quality

As shown in Table 4, three multiple linear regression analyses were conducted to further explain the variance in sleep
status (eg, nap duration, frequency, and sleep quality) observed among nap preference scores. The results of all three
regression models were significant, and motivations for napping explained between 2.70-18.9% of the variance in the
sleep variables. In all models, mindfulness ($=0.14, p<0.05) and exercise napping (5=0.11, p<0.05) were positively
associated with nap duration, while restorative napping was negatively associated with nap duration (f=—0.14, p<0.05).
Appetitive napping was positively associated with nap frequency (£=0.38, p<0.01). Restorative napping was positively
associated with PSQI scores (#=0.50, p<0.01), whereas exercise napping was negatively associated with PSQI scores (5=
—0.13, p<0.01). Restorative nappers had poorer sleep quality than exercise-motivated nappers, corresponding to the items
included in the reported factors.

Discussion

Based on the participants’ self-ratings of nap motivation, we propose a structural model of napping motivation for
Chinese college students, consisting of six factors: restorative nap factor (naps to restore or prevent sleep loss at night),
induced nap factor (naps are induced by environmental or external factors), mindful nap factor (naps to restore cognition
and reduce fatigue), appetitive nap factor (naps due to enjoyment), dysregulative nap factor (naps due to dysbalanced
sleep rhythms), and exercise nap factor (naps to restore energy or prepare for physical exertion). In this study, we
replaced the “emotional factor” in the DREAM model with the “exercise factor” and added an “induced factor”, so it was
named the [-DREAM model.

In partial agreement with previous studies, four motivations of the I-DREAM model, namely restorative, mindful,
appetitive, and dysregulative, have been reported.”’ This implies that the motivational processes of napping are partially
similar in study populations from different countries. Although similarities in nomenclature exist, our factor analysis of
the Chinese college student population indicates that there are differences in the entries included in the same categories.

In contrast to the DREAM model, on the dysregulative factor, the results of our factor analysis of Chinese college
students concluded that “illness” and “experience pain” motivations to nap cannot be included within this factor, or even
any of the factors within the overall model. In addition, we included exercise-related motivation for napping as a separate
factor from the dysregulative factor, named the ” exercise factor”. This is a novel finding among the Chinese college
student population, and the appearance of the exercise napping factor may be attributed to the fact that our survey group
was a student population with few illness-related problems. Moreover, the educational process of Chinese college
students usually includes physical education exams, and daily physical exercise is very common among them.
Therefore, napping becomes a common way for them to regain physical fitness, which could explain the high frequency
of napping in the Chinese college student population.

Furthermore, we found that in addition to the exercise napping factor, there exists an additional category of napping
factors that has been largely unmentioned and ignored in the literature: the induced napping factor. The five items
included in the induced napping factor were not included in the original napping motivation structure and were derived
from the open-ended questions asked by Chinese college students. The motivations for napping included in this factor are
usually diet, temperature, or other objective circumstances that lead individuals to choose to nap. In China, a high-
carbohydrate diet, high midday temperatures, establishment of a lunch break, and herding behavior due to large nap
groups all contribute to the occurrence of napping.'>*> These factors are unique and, in China, tied to inherent cultural,
dietary, and lifestyle habits.

Finally, another napping motivation, the emotional nap factor, has been previously reported, but this was not
confirmed in this survey. Motivation for napping from the emotional factor was excluded when checking the factor
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loadings in the exploratory factor analysis, possibly because the distribution of the emotional nap items was so extreme
that it was impossible to classify it as a single factor. In short, the distinctions between what is included in the -DREAM
model and the DREAM model imply that there may be differences in motivation for napping among different types of
people, which suggests that it is necessary to consider differences in nap motivation and lifestyle in future studies
exploring nap-related behaviors.

The duration and frequency of naps have been controversial topics in the field of previous epidemiological and
psychological research. Some studies suggest that napping for longer than 30 min creates sleep inertia and impairs
cognitive performance, while others suggest that longer naps are better.*®*” The results of this study may suggest some
new ideas for this controversy, as different nap motivations may need to be matched with appropriate nap duration and
nap frequency to achieve the desired effect, otherwise, it may have a negative impact on human performance. The
napping preference score was calculated to assess participants’ propensity to motivation for each nap factor and then to
explore the relationship between nap motivation factors and nap duration and frequency. We found that naps with
different motivations exhibited similar patterns (duration or frequency). It is worth noting that differences in napping
motivation have caused diverging studies that have explored the effects of napping behavior on individual performance.
Therefore, future studies that further control for nap motivation may help us better understand the impact of nap duration
and frequency on individuals.

Another critical finding of this research is that different nap motivations are associated with different patterns of napping
and different sleep quality. Napping is not a sleep disorder, but its presence may be a symptom of underlying sleep disorders
that cause excessive daytime sleepiness, such as sleep apnea syndrome and circadian sleep disorders.*® However, some
studies have suggested that napping improves nighttime sleep quality. Therefore, we believe that it is difficult to draw clear
conclusions when discussing the effects of napping on sleep or health, if the motivation for napping is ignored.

As the survey population napped very frequently, the nap motivation model proposed in this study is more applicable
to habitual nappers than to non-habitual nappers in the Chinese college student population. This may limit the possible
generalization of the nap motivation model to nonhabitual nappers in the Chinese college student population. However,
napping is common among Chinese college students, with approximately 89% of the college student population reporting
that they nap regularly. Nevertheless, the napping habits of the group being studied should be considered when using the
nap motivation model.

To the best of our knowledge, this study is the first to investigate nap motivation among Chinese college students
using a continuous self-rating method, which provided detailed information about their motivation for napping compared
to the dichotomous self-rating method.

The present study has some limitations that should be acknowledged. First, this study was conducted at only one
university in Shanghai, China, and the findings revealed a large group of habitual nappers, which may not allow the nap
motivation model to be generalizable to nonhabitual nappers in other regions. Second, the design of the cross-sectional study
prevented us from drawing firm conclusions about the causal relationships between the factors of the nap motivation model
and other sleep variables. Therefore, longitudinal studies are necessary for exploring the temporal variability and structural
stability of motivational structures. Third, the incomplete information from the survey of the study population and the lack of
specific controls for pre-survey nighttime sleep may have introduced confounding factors in the interpretation of the results.
Finally, the simplicity of the single structural analysis method may have limited the results of the nap motivation model in
Chinese college students. Notably, the latent class model (LCA) is an innovative statistical method based on factor analysis.
Therefore, the integration and mutual validation of various methods may be a reliable and effective way to explore the
structure of nap motivation in the future. In conclusion, expanding the population sample and survey indicators and
simplifying the survey methods are worthy of further consideration in future studies.

Conclusion

Our study found that Chinese college students mainly took naps to reduce fatigue, usually in the form of frequent and
long naps. We propose a structural model of napping motivation for Chinese college students based on self-rated
motivations for napping, consisting of six factors: restorative naps, induced naps, mindful naps, appetitive naps,
dysregulative naps, and exercise naps. The various nap motives showed similar patterns, and some nap motives were
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associated with underlying sleep problems. Our findings can be used by future researchers to determine the effects of nap
duration and frequency on behavioral performance, as well as provide earlier identification and intervention for those at
risk of potentially unhealthy sleep.
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