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Relationships among Health-Related Behaviors, Smartphone Dependence,

and Sleep Duration in Female Junior College Students

Abstract

Introduction: Inadequate sleep is common among adolescents. Females have been found to have
higher sleep requirement than that in males. This study aimed at (1) investigating the associations
of sleep duration with smartphone dependence and a health-promoting lifestyle, and (2) identifying
predictor(s) of inadequate sleep among adolescent females. Methods: This questionnaire-based
cross-sectional study recruited 385 female junior college students (mean age: 17.50 + 3.30 years) at
a single tertiary education institute in December 2014. The questionnaire comprised three parts: (1)
demographic/anthropometric characteristics (i.e., age, body mass index) and habits of alcohol/tobacco
consumption, (2) smartphone dependence score according to the participant’s response to four
questions rated with five-point Likert scale, and (3) scores on compliance with six dimensions of the
health-promoting lifestyle profile (HPLP), including nutrition, health responsibility, self-actualization,
interpersonal support, exercise, stress management, and total score. Correlations of the study
parameters and sleep adequacy (defined as >7 h) were investigated. Results: The mean sleep
duration of the participants was 7.35 + 1.49 h. Logistic regression analysis demonstrated significant
negative correlation between smartphone dependence and sleep duration (P < 0.01), as well as
positive associations of sleep duration with the nutrition (P < 0.01), health responsibility (P < 0.05),
stress management (P < 0.01) dimensions, and total score (P = 0.01) of HPLP. Stepwise regression
further showed that smartphone dependence was the only significant predictor of inadequate sleep (B:
—0.06; standard error: 0.02; P < 0.01). Conclusion: The results of the present study underscore
the importance of promoting a healthy lifestyle including prevention of smartphone dependence in
maintaining healthy sleep habits in adolescent females.
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Introduction and obesity in adulthood.!'*¢% Previous
studies have shown that an adequate sleep
duration should be more than (including)
7 h.910 Adequate sleep has been found
to be critical to the maintenance of health
and the development of health-related
behaviors in adolescents. In addition,
females appear to have a higher sleep
requirement compared to that in males in
this age group.!'! A body of evidence has
demonstrated a link between insomnia
and pubertal development in adolescent
females, with the interesting discovery that
the risk for insomnia was increased by 2.75
folds following the onset of menses.??
Not only has a negative correlation been
shown between sleep duration and body
mass index (BMI),™?  but reduced
sleep duration has also been found to
predispose to depression in adolescent
females.!'? Although previous studies in
Taiwan focused on the impacts of external
environments including the school, the

It has been reported that up to one-fourth
of the Taiwanese adolescent population
experienced sleep disorders of which
inadequate sleep is the most common.!!]
Stress from academic performance, peers,
relationship with the opposite gender,
materialistic needs, and family has been
found to significantly contribute to sleep
deprivation in adolescents, especially in
females.>¥) Not only does inadequate sleep
adversely affect physical health causing
daytime somnolence and body weight
gain, but it also has negative psychological
and social impacts including impaired
ability of concentration and emotional
control, being prone to accidents as well
as deteriorated academic performance and
social relations.**) Those whose condition
has not been adequately controlled may
proceed to the development of drug abuse
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family, and the society on sleep deprivation in adolescent
females,’! the relation between health-related behaviors
and sleep duration in this population has not been
adequately addressed.

The correlation between health-related behaviors and sleep
has been previously established. A study on 656 teenagers
of age between 13 and 18 years demonstrated better
health-related behaviors including life appreciation, taking
responsibility for health, adopting healthy diet, effective
stress management, regular exercise, and total score on
adolescent health promotion scale in those with sleep
duration between 6 and 8 h compared to those without.”
However, that study did not specifically analyze the factors
affecting sleep in adolescent females. Another study on
184 Taiwanese college students further revealed a positive
association between sleep duration and stress management
ability in adolescent females.'¥ Nevertheless, the impact
of the use of a smartphone, which is undeniably common
nowadays, on sleep has not been addressed in that study.

Use of smartphone before sleep has been found to be a
significant contributor to sleep deprivation in adolescent
females.'s) Excessive use of smartphone not only has
negative impacts on physical health and wellness but
also impairs sleep quality!' and duration.'” The flashing
light of cell phone and the stimulus from its games have
been reported to adversely affect sleep quality through
prolonging sleep-onset latency and shortening rapid eye
movement (REM) sleep.!'! Smartphone dependence, which
has become epidemic among adolescents, has been found to
occur more often in females than in males."™*" Hence, the
impact of smartphone dependence on sleep in adolescent
females is a growing health issue.

Taking into account the importance of self-management in
maintaining a healthy sleep pattern, it is anticipated that
reinforcement of health-related behaviors may improve the
situation of sleep deprivation in adolescent females. Of age
between 15 and 20 years, female junior college students
are at a critical stage of transition from adolescence
to adulthood when the development of appropriate
health-related behaviors would lay the foundation of a
healthy lifestyle in adulthood.?'??! Therefore, the present
study aimed at (1) investigating the relationships among
health-related behaviors, smartphone dependence, and sleep
duration as well as and (2) identifying the factors that affect
sleep duration in female junior college students to provide
information for parents, health-care professionals, and
teachers to implement suitable health-promoting programs
to meet the special needs of this population.

Methods
Study participants

In December 2014, female students from a single junior
college in Southern Taiwan were enrolled for the present
cross-sectional study. The inclusion criteria included
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(1) possession of her own smartphone for at least
6 months and (2) ability to communicate in Mandarin
or Taiwanese verbally and complete a questionnaire in
Chinese. Participants who were mothers to children, those
participated in work with night shifts, those who failed
to complete the questionnaire, and/or those consumed
sedative hypnotics in the recent 6 months were excluded
from the present study. The study was reviewed and
approved by the Institutional Review Board of the
National Cheng Kung University (No. 102-093, Tainan,
Taiwan). Informed consents were obtained from all
participants. In addition, for the purpose of the present
study, adequate sleep was defined as a sleep duration of
more than (including) 7 h.

Questionnaire

All participants were required to complete a questionnaire
comprising three parts: Part 1 encompassed demographic
and anthropometric information (e.g., BMI) as well as
habits of alcohol and tobacco consumption. The participant
was also required to report the habit of using a smartphone
before sleep and the sleep duration.

Part 2 focused on assessing the degree of smartphone
dependence. Based on the design of previous studies,?*
all participants were asked to respond to four questions
with a point given to each on a five-point Likert
scale. While score 1 represented strong disagreement,
score 5 denoted strong agreement. The four questions
were: (1) I feel anxious when my smartphone is not
with me; (2) I usually browse on my smartphone
without obvious purpose; (3) Checking messages on my
smartphone (e.g., unanswered phone calls, text messages,
and information from social media such as Facebook and
LINE); and (4) I keep using my smartphone for receiving
and/or sending information in class. The higher the score,
the more severe the degree of smartphone dependence.
Cronbach’s alpha of the items was 0.76.

Part 3 evaluated the participant’s participation in
health-related behaviors based on the Taiwanese version
of the health-promoting lifestyle profile (HPLP). The
HPLP, which was first developed by Walker ef al. in
1987, has been translated into five languages and used
in 15 countries.? The number of questions was reduced
to 40 in the Taiwanese version which has been shown to
have a high sensitivity and specificity in the study of a
participant’s compliance with health-promoting lifestyle.[*!]
It is a tool for self-assessment that measures six dimensions:
(1) nutrition (5 items; e.g., regularity of three meals in a
day), (2) health responsibility (8 items; e.g., knowledge
of one’s own blood pressure through measurement),
(3) self-actualization (8 items; e.g., being confident
and optimistic about life), (4) interpersonal support
(6 items; e.g., being keen on making contacts with
close friends or relatives), (5) exercise (4 items;
e.g., performance of stretching exercises at least three times

27



[Downloaded free from http://www.shbonweb.com on Tuesday, February 12, 2019, IP: 10.232.74.23]

Yang, et al.: Health-related behaviors and sleeping duration

a week), and (6) stress management (9 items; e.g., being
attentive to one’s own negative emotions). Each item was
rated by the participant according to a Likert 4-point scale
(i.e., 0: never; 1: occasionally; 2: usually; and 3: always).
The higher the score, the better the participant’s compliance
with health-promoting lifestyle. Cronbach’s alpha was 0.95
for the total score of HPLP and ranged from 0.79 to 0.93
for the six dimensions of its items.

Statistical analysis

SPSS for Mac version 22.0 (SPSS Inc., Chicago, IL, USA)
was used for all statistical analyses. Average values were
expressed as mean + standard deviation. Using a cutoff
point of 7 h, the testing participants were divided into
those with adequate sleep (i.e., 7 h or more) and those
without (i.e., <7 h). The demographic and anthropometric
data as well as the scores on smartphone dependence and
HPLP of the two groups were compared using Fisher’s
exact test and Student’s 7-test where appropriate. Logistic
regression analysis was performed for studying the
association of sleep adequacy (0: <7 h; 1: 7 h or more) with
the scores on smartphone dependence and HPLP (i.e., total
scores and those in the six dimensions) with control of
variables including age, BMI, habits of alcohol, and tobacco
consumption as well as the use of smartphone before sleep.
Significant predictors affecting the duration of the sleep
were then identified using stepwise regression with sleep
duration being set as the dependent variable and scores on
smartphone dependence as well as the total scores of HPLP

and those in its six dimensions set as independent variables
with control of variables including age, BMI, habits of
alcohol, and tobacco consumption as well as the use of
smartphone before sleep.

Results
Demography and lifestyle

Totally, 387 female junior college students were
recruited for the present study. After the exclusion of two
participants who failed to complete the questionnaire,
385 nparticipants were eligible for this study. The
demographic, anthropometric, and lifestyle characteristics
as well as scores on smartphone dependence and the six
dimensions of HPLP are shown in Table 1. The mean age
of the participants was 17.50 + 3.30 (range: 15-21) years.
The mean sleep duration was 7.35 = 1.49 h (range: 3-12).
Up to 95% of participants were in the habit of using their
smartphones before their sleep, but most participants (97%)
did not have smoking or drinking habits.

Correlations
profile

between sleep adequacy and lifestyle

Analysis using Student’s #-test and Fisher’s exact test
demonstrated that an increased smartphone dependence
score was significantly associated with inadequate
sleep (i.e., <7 h) (P < 0.01), while an absence of smoking
habit correlated significantly with adequate sleep (i.e., 7 h
or more) [Table 1]. In terms of HPLP, adequate sleep was

Table 1: Demographic, anthropometric, and lifestyle characteristics as well as scores on smartphone dependence and
health-promoting lifestyle profile

Total (n=385) Sleep duration (h) P
<7 >7
Age 17.50+3.30 17.42+1.46 17.53+£1.29 0.75°
BMI 20.3743.60 20.86+3.66 20.1543.55 0.08°
Smoking habit, n (%)
No 374 (97.1) 113 (94.2) 261 (98.5) 0.03+*
Yes 11 (2.9) 7 (5.8) 4(1.5)
Drinking habit, n (%)
No 375 (97.4) 114 (95.0) 261 (98.5) 0.08°
Yes 10 (2.6) 6 (5.0) 4(1.5)
Smartphone use before sleep, 1 (%)
Yes 367 (95.3) 114 (95.0) 253 (95.5)
No 18 (4.7) 6 (5.0) 12 (4.5)
Smartphone dependence score 12.2343.35 12.97+3.61 11.8943.17 <0.01%*
HPLP scores
Nutrition 8.19+3.03 7.26£3.10 8.61+2.90 <0.01>*
Health responsibility 7.33+£5.33 6.57£5.19 7.68+£5.37 0.06°
Self-actualization 16.04+4.83 15.70+4.99 16.20+4.76 0.35°
Interpersonal support 13.3543.52 13.3143.65 13.37+3.47 0.87°
Exercise 3.96+3.06 3.62+2.94 4.11£3.11 0.14°
Stress management 16.71+5.03 15.73+£5.30 17.15+4.84 0.01>*
Total scores 65.58+18.85 62.18+18.80 67.12+18.70 0.020*

*P<0.05, *Significance of difference determined using Fisher’s exact test, *Significance of difference determined using Student’s #-test.

BMI: Body mass index, HPLP: Health-promoting lifestyle profile
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significantly associated with high scores in the dimensions
of nutrition (P < 0.01) and stress management (P = 0.01)
as well as a high total score (P = 0.02).

Logistic regression analysis on predictors of adequate
sleep

Logistic regression analysis revealed that smartphone
dependence correlated negatively with sleep duration,
whereas the dimensions of nutrition (P < 0.01), health
responsibility (P < 0.05), and stress management (P < 0.01)
as well as the total score (P = 0.01) of the HPLP were
positively associated with the duration of sleep [Table 2].
Stepwise regression further demonstrated that smartphone
dependence was the only significant predictor of sleep
adequacy (B: —0.06; standard error: 0.02; P < 0.01).

Discussion

Factors affecting sleep have been extensively investigated.
Medication and cognitive behavior therapy are the two
major treatment strategies for sleep deprivation.?”? Not
only is medication known to be associated with undesirable
side effects but it may also carry the risk of addiction.?®
On the other hand, cognitive behavioral therapy requires
an appointment with a psychotherapist and allocation of
extra time out of one’s routine schedule, causing stress
and inconvenience.?” For adolescents, it has been reported
that compliance with a health-promoting lifestyle through
behavioral modifications is more effective than medication
and cognitive behavioral therapy for the prevention and
treatment of sleep deprivation.'¥ The results of the present
study showed that not only was a health-promoting lifestyle
positively associated with sleep duration but smartphone
dependence was also a significant predictor of sleep
deprivation in female junior college students.

One of the interesting findings of the current study is that
an absence of smoking habit was associated with longer
sleep duration [Table 1]. Although the relationship between
smoking habit and sleep duration has not been addressed in

Table 2: Logistic regression analysis for identifying
health-related behaviors significantly related to sleep

deprivation®
OR (95% CI) P

Smartphone dependence score 0.90 (0.84-0.97) <0.01*
HPLP scores

Nutrition 1.17 (1.08-1.27) <0.01%*

Health responsibility 1.05 (1.00-1.09) 0.05*

Self-actualization 1.03 (0.98-1.08) 0.96

Interpersonal support 1.02 (0.95-1.08) 0.65

Exercise 1.06 (0.99-1.15) 0.11

Stress management 1.06 (1.02-1.11) <0.01*
Total scores 1.02 (1.00-1.03) 0.01*

fControlled for age, BMI, smoking and drinking habits, habitual
use of smartphone before sleep, *P<0.05. HPLP: Health-promoting
lifestyle profile, OR: Odds ratio, CI: Confidence interval, BMI: Body
mass index
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previous literature, night shift workers have been reported to
use tobacco as a stimulant.?! Despite the exclusion of nigh
shift workers from the present study, it is still possible that
those who had a smoking habit tended to stay up later at night
compared to the nonsmokers. Another intriguing finding is
the negative association between smartphone dependence
and sleep duration [Table 1]. The encroachment on normal
sleeping time by the time that the participants spent with
their smartphones may be at least partly explained the
finding. Regarding the impact of health-promoting lifestyle
on sleep duration, the current study showed that participants
with adequate sleep scored significant higher than those
without in the nutrition and stress management dimensions.
Besides, the total HPLP score was also higher in the former
than that in the latter [Table 1]. Consistently, logistic
regression analysis of the present study further supported
the positive associations of sleep duration with several
dimensions of health-promoting lifestyle (i.e., nutrition,
health responsibility, and stress management) as well as the
total HPLP score.

The most important finding of the current study is the
negative impact of smartphone dependence on sleep
duration [Table 2 and stepwise regression]. A recent
large-scale study on 24,800 high-school students has
demonstrated that the use of television and other screen
devices over 5 h a day was significantly associated with
inadequate sleep (odds ratio = 1.79, 95% confidence
interval: 1.54-2.08), increased sugar-sweetened beverage
intake, and inadequate physical activity.'”? The findings
of the present study support those of that investigation.!'”’
Although the current study did not provide information
on the duration of smartphone use of the participants,
smartphone dependence may better reflect the impact of
smartphone use on the lifestyle of adolescents which was
shown to be an important determinant of sleep duration in
the present study.

Cell phone addiction is characterized by anxiety from
the fear of losing access to one’s phone or not having
connectivity.’*33 The behavioral features suggestive of cell
phone dependence may include lack of confidence, low
academic achievement, routine phone conversation at night,
prolonged phone conversation, failure to observe school
rules and regulations, engagement in activities unrelated
to learning, and negligence of important matters that
desire serious attention.*¥ The likelihood of smartphone
addiction has been found to increase among adolescent
females if they use their smartphones as a platform for
social activities such as expressing and sharing their
feelings.®! Therefore, in addition to fostering the habit of
appropriate smartphone use among adolescents, the present
study showed that inadequate sleep could be improved
through the reinforcement of a health-promoting lifestyle
including behavioral modifications to strengthen the
dimensions of nutrition, health responsibility, and stress
management [Table 2].
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In terms of the impact of nutrition on sleep duration,
the current study demonstrated a positive association
between a high HPLP score in the nutrition
dimension (e.g., consumption of food rich in fibers such
as fruits and vegetables or daily water intake of 1500 mL)
and sleep duration [Tables 1 and 2]. The findings were
consistent with those of a previous study,' and may
be partly explained by the enhancement of sleep quality
through dietary intake of Vitamins B and C as previously
reported.®71 Other investigations have further shown
that those who had a short sleep duration tended to have
a higher fat intake compared to those with a long sleep
duration. The increased fat intake, in turn, would alter the
normal sleep architecture through shortening the duration
of REM sleep, thereby impairing both the quality and
quantity of sleep.'”¥#!1 Other dietary products known
to stimulate the central nervous system and contribute
to insomnia also include theophylline, caffeine, and
theobromine which are common ingredients of milk
tea, coffee, and soft drinks (e.g., coke) that adolescents
frequently consume.?!

Regarding the finding of a positive correlation between
the HPLP score in the health responsibility dimension
and sleep duration [Table 2], one possible explanation
could be a better capacity for self-control compared to
that among the low scorers. A good ability of self-control
can be reflected in one’s perseverance to maintain a sleep
hygiene and avoid the consumption of dietary products
potentially detrimental to sleep (e.g., caffeine) at night.[
On the other hand, the finding of a positive association
between the HPLP score in the stress management
dimension and the sleep adequacy was in concert with
that of a previous study showing a shortened sleep
duration with accompanying negative emotions among
adolescents subject to stress.**# The result of the
current study suggests that, on top of the advice on stress
management by teachers and parents, the adverse effect
of stress on sleep in adolescents may be minimized by
following the items included in the stress management
dimension of the HPLP such as time allocation for
relaxation on a daily basis, weight-watching, and
reinforcement of health-related knowledge through
reading health-promoting materials.?*!

The current study has its limitations. First, instead of
using sophisticated devices for accurately measuring the
duration of sleep (e.g., electronic bracelet), the parameter
was obtained through a more subjective approach of
self-reporting despite its common use in sleep-related
research among adolescents.! Second, all data were
gathered from a single institute so that the findings may not
be extrapolated to other tertiary education institutes. Finally,
the cross-sectional nature of the present study cannot shed
light on the casual relationship between smartphone uses
and sleep duration.
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Conclusion

The results of the present questionnaire-based study showed
that smartphone dependence was a significant predictor of
inadequate sleep among adolescent females. On the other
hand, positive associations of sleep duration with scores
in the dimensions of nutrition, health responsibility, and
stress management of the HPLP were noted. The findings
highlight the importance of reinforcing a healthy lifestyle
including prevention of smartphone dependence in
maintaining healthy sleep habits in this population.
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