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ABSTRACT

There are many factors that can impact people’s quality of life such as sleeping patterns, eating habits, and
other health behaviours. Current scientific evidence indicates that there is a possible relationship between the
aforementioned variables. Additionally, insomnia is a common sleep disorder that can significantly impact an
individual's quality of life. Therefore, this study aims to investigate; (i) the relationship between chronotypes
and health behaviors among university students in Saudi Arabia; (ii) explore the prevalence of insomnia among
university students and its potential impact on their health behaviors. A cross-sectional study design was used.
Data was collected from a convenience sample of 325 Umm Al Qura University students via an electronically
validated Arabic-language survey distributed from October 2022 to March 2023. Students classified as evening
persons reported significantly higher levels of insomnia compared to those classified as intermediate and morning
persons (p < 0.001). Insomnia was negatively correlated with energy/fatigue, emotional well-being, social
functioning, and general health (p < 0.001), indicating a broader impact on well-being beyond sleep-related
issues. Chronotype was significantly associated with several aspects of well-being (p < 0.05), including role
limitations due to physical and emotional problems, energy/fatigue, emotional well-being, social functioning, and
general health, highlighting the potential impact of an individual's sleep-wake preferences on their overall health
and well-being. Factors such as social jetlag, psychological disorders, and lifestyle habits may contribute to the
association between chronotype and well-being outcomes. These findings could have important implications for

the development of interventions to improve sleep and well-being among university students.

INTRODUCTION

Health behaviors refer to actions that individuals engage in that could
lead to either positive or negative health outcomes. Examples of
health behaviors include eating healthy food, participating in physical
exercise, and avoiding tobacco and alcohol use (1). Adopting healthy
behaviors is associated with several demographic, physiological,
interpersonal, and environmental factors. Health behaviors are also
related to the social context, culture, and friends’ practices. Studies
have indicated that individuals raised in families that are adopting
healthy behaviors increase their likelihood to adhere to a healthy
lifestyle. Also, several factors in our built environment promote a
healthy lifestyle; neighbourhoods that allow people to walk around
safely could contribute to minimizing the risk of a sedentary lifestyle
(2-4).

A chronotype is the body’s clock that manifests in sleep patterns which
in turn influences an individual’s daily activities (5). There are mainly
three types of chronotypes; morning, intermediate, and evening types.

Morning types are known to wake up and sleep earlier compared to
evening types. Additionally, morning types are known to perform better
during the morning compared to the evening while the opposite can be
said about evening types. Studies have indicated that the chronotype
is linked to health behaviors (6). Previous studies have revealed that
evening people, individuals who prefer to complete their daily tasks at
night, are more likely to have poor eating habits compared to morning
people (7). Furthermore, previous studies have also indicated that
tobacco use is more prevalent among people with a late chronotype (8).

Insomnia is a sleep disorder characterized by difficulty falling asleep,
staying asleep, or waking up too early and not being able to fall back
asleep (9, 10). Insomnia can be classified as acute, lasting for a few
days or weeks, or chronic, lasting for months or even years (11). It can
be caused by a variety of factors, such as stress, anxiety, depression,
medical conditions, medications, and environmental factors (12, 13).
Insomnia can lead to several problems, such as difficulty concentrating,
memory problems, and irritability (14, 15). The impact of insomnia
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on individuals and society is significant, as it can lead to decreased
quality of life, impaired work performance, and increased healthcare
utilization (16). A previous study on the prevalence of insomnia in
Saudi Arabia found that out of 3000 adults, 37.6% had insomnia with a
higher prevalence among women compared to men (17).

A few studies have investigated the relationship between chronotypes
and several parameters in Saudi Arabia including sleep and wakeup
times, BMI, dietary intake, and sleeping habits amongst many
others. Al Abdullatif et al. (2023), explored the relationship between
chronotype and obesity-related lifestyle behaviors, including dietary
intake, physical activity, and sleep patterns, among young females.
Among a sample of 387 college female students, the authors reported
a significant association between chronotypes and sleep quality and
daytime sleepiness. However, they did not find a significant association
between chronotype and dietary intake, physical activity, and sleep
duration (18). Also, Mirghani et al. (2019), investigated meal timing
and chronotype among Saudi medical students. Among a sample of
169 clinical phase medical students, the authors found no significant
correlation between meal timing and chronotype (19). Moreover,
Al-Hazmi & Noorwali (2022), assessed the relationship between
chronotypes and eating behaviours. Among a sample of 599 adults, the
authors found a significant association between evening types and their
consumtion of fried foods, chips, and french fries (20).

Even though much has already been done to explore the relationship
between chronotypes and different parameters in Saudi Arabia, some
limitations are still present in the current scientific literature regarding
chronotype research among the Saudi population in general and
specifically chronotype among young population. Therefore, this study
aims to add to current knowledge by investigating and measuring the
relationship between students’ chronotypes, well-being and sleep. We
hypothesize that students with late chronotype will report worse health
outcomes when compared with intermediate and morning types.

METHOD

Participants: A cross-sectional study was conducted using a
convenience sample of undergraduate students from Umm Al-Qura
University, Makkah, Saudi Arabia. Students specialized in various
health specialties were asked to fill out an electronic survey that was
sent via email and/or social media platforms. All participants consented
electronically before they started the actual survey. The study was
ethically approved by the Institutional Review Board of Umm Al-Qura
University (Approval No. HAPO-02-K-012-2022-09-1217).

Materials: Two validated questionnaires were used to collect the
required information. The first questionnaire assessed chronotypes
(Horne and Ostberg Morningness-eveningness Questionnaire), while
the second questionnaire aimed to collect information on general
well-being (SF-36 general health questionnaire) (21, 22). Both
questionnaires are validated and available in the Arabic language.

Procedure: The distribution of the survey started from October 2022
to March 2023. Microsoft forms was the platform used to collect
responses. Participation was voluntary and anonymous.

Statistical analyses: One-Way ANOVA and/or regression analyses
were used to investigate the suggested hypothesis. Figures and
descriptive data were presented using tables. JASP software, Macintosh
version 0.16.4, University of Amsterdam was used for the statistical
analysis.

RESULTS

A total of 325 (mean age = 20.68 + 3.30 years) participants completed
the survey of which 144 were males and 181 were females. The SF-
36 questionnaire provided information on the following; (i) physical
functioning (73.23 + 26.84); (ii) role limitations due to physical health
(62.681 + 39.833); (iii) role limitations due to emotional problems
(41.98 + 43.27); (iv) energy/fatigue (47.14 + 20.82); (v) emotional
well-being (57.09 + 20.81); (vi) social functioning (64.46 + 26.44);
(vii) pain (77.35 + 22.83); (viii) general health (61.85 £+ 16.83); and
(ix) insomnia (11.55 + 5.67). In addition to information obtained from
the SF-36 questionnaire, participants were asked about their BMI and
found the following (33.70 + 18.73).

Results indicate there was no correlation between insomnia and physical
functioning. There was a negative moderate significant correlation
between insomnia and energy/fatigue, emotional well-being, social
functioning, and general health (all p < 0.001). There was a negative
weak significant correlation between insomnia and role limitations due
to physical health, role limitations due to emotional problems, and pain
(all p<0.001) (Table 1).

Table 1. Outcomes from Pearson's correlation between the items
from SF-36 and insomnia

SF-36 items Insomnia (r) p-value
Physical functioning -0.075 0.180
Role limitations due to physical health -0.271 <.001
Role limitations due to emotional 0291 < 001
problems

Energy/fatigue -0.397 <.001
Emotional well-being -0.368 <.001
Social functioning -0.413 <.001
Pain -0.271 <.001
General health -0.309 <.001

With regards to chronotypes, the most prevalent chronotype found was
intermediate with 50.46%, followed by evening 25.53% and morning
24%. A one-way ANOVA was performed to evaluate the relationship
between chronotype and the following variables; (i) Insomnia; (ii) role
limitations due to physical health; (iii) role limitations due to emotional
problems; (iv) energy/fatigue; (v) emotional well-being; (vi) social
functioning; and (vii) general health. The mean and standard deviations
are illustrated in Table 2.

Table 2. Outcomes from the variation between chronotype and
study variables via One-Way ANOVA

Chronotype
Variable Evening (M  Intermediate  Morning (M
+SD) (M +SD) +SD)
Insomnia (15.97£5.27) (10.25+4.81) (9.53+£5.27)

Role limitations due

+ + +
to physical health (54.51£42.15) (70.14 £ 37.32) (55.59+39.91)
Role limitations

due to emotional (28.91 +£39.33) (43.49+43.11) (52.81 +£44.70)

problems

Energy/fatigue (39.75+22.09) (46.76 +18.78) (55.76 +20.56)
ﬁglr‘l’gt“mal well- (48.33 £22.86) (58.75 % 18.66) (62.92 +20.13)
Social functioning  (54.51+ 28.66) (66.92+24.91) (69.87 + 24.54)
General health (57.10£20.07) (63.68 % 15.02) (63.01  15.88)
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The results of the One-Way ANOVA indicate the presence of a
relationship between an individual’s chronotype and:

1- Insomnia was significant at the 0.05 level, F(2, 322) =43.47, p <
0.001. A post hoc Tukey test indicated that the mean of evening
type (15.97 + 5.27) reported significantly higher insomnia (p <
0.001) when compared to intermediate (10.25 +£4.81) and morning
(9.53 £5.27) (all p < 0.001).

2-  Role limitations due to physical health was significant at the 0.05
level, F(2,319)=15.987, p <0.05. A post hoc Tukey test indicated
that the mean of evening (54.51 £42.15) and morning types (55.59
+ 39.91) were significantly lower than intermediate type (70.14 +
37.32) (all p < 0.05).

3- Role limitations due to emotional problems was significant at the
0.05 level, F(2, 321) = 6.513, p < 0.05. A post hoc Tukey test
indicated that the mean of evening type (28.91 £ 39.22) reported
significantly lower scores when compared to morning (52.81 +
44.70) and intermediate (43.49 + 43.11) (all p < 0.05).

4- Energy/fatigue was significant at the 0.05 level, F(2, 322) =
12.813, p < 0.001. A post hoc Tukey test indicated that the mean
of evening type (39.75 + 22.09) reported significantly lower scores
when compared to morning (55.76 + 20.56) and intermediate
(46.76 £ 18.78) (all p < 0.001).

5- Emotional well-being significant at the 0.05 level, F(2, 322) =
11.645, p < 0.001. A post hoc Tukey test indicated that the mean
of evening type (48.33 + 22.86) reported significantly lower scores
when compared to morning (62.92 + 20.13) and intermediate
(58.75 £ 18.66) (all p < 0.001).

6- Social functioning was significant at the 0.05 level, F(2, 322) =
8.601, p <0.001. A post hoc Tukey test indicated that the mean of
evening type (54.51 £ 28.66) reported significantly lower scores
when compared to morning (69.87 + 24.54) and intermediate
(66.92 £ 24.91) (all p <0.001).

7-  General health was significant at the 0.05 level, F(2, 322) = 4.556,
p <0.05. A post hoc Tukey test indicated that the mean of evening
type (57.1 £ 20.07) reported significantly lower scores when
compared to morning (63.01 + 15.88) and intermediate (63.68 +
15.02) (all p < 0.05).

Also, the results of the One-Way ANOVA indicate the absence of a
relationship between an individual’s chronotype and:

1-  Physical functioning was insignificant at the 0.05 level, F(2, 321)
=0.449, p = 0.63.

2-  Pain was insignificant at the 0.05 level, F(2, 321) = 0.449, p =
0.109.

DISCUSSION

This study explored the relationship between students’ chronotypes,
general well-being, and sleep. With regards to insomnia levels (11.55
+ 5.67), the results show kind of similar and/or slightly higher levels
compared to other studies. Alshammari et al. (2022), investigated
the prevalence of insomnia among university students. The authors
found that among a sample of 495 students from different specialities,
universities, and regions of Saudi Arabia, insomnia levels were ( 8.72
+4.46) (23). Even though higher insomnia levels did not significantly
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impact physical functioning, it did have a significant negative impact
on energy/fatigue, emotional well-being, social functioning, general
health, role limitations due to physical health, role limitations due
to emotional problems, and pain. The results are consistent with
the findings revealed by Yilmaz & Kugu (2022), who investigated
the prevalence of sleep disorders and their relationship with several
variables including the aforementioned ones among Turkish university
students. The authors reported that among a sample of 856 students,
physical function, role limitation (physical), pain, general health,
vitality (energy), social function, role limitation (emotional), and
mental health were significantly lower for those with insomnia (24)

With regards to students' chronotypes, the results showed that the
most prevalent chronotype among students was intermediate at 50%,
followed by evening 26%, and morning at 24%. BaHammam et
al. (2011), found similar results when assessing the distribution of
chronotypes in college-aged Saudis. The authors found that among a
sample of 769 students, the morning type was 18%, the intermediate
55%, and the evening was 27% (25). Also, Tan et al. (2020), found
similar results when assessing the distribution of chronotypes in
Turkish pre-clinical medical students. The authors found that among a
sample of 564 students, the morning type was 6.7%, the intermediate
67%, and the evening was 27% (26).

The results show that more than 70% of our sample is classified as
morning and intermediate types. It has been previously reported that
morning and intermediate types tend to score higher in almost all
aspects related to the quality of life (26, 27). As for those classified
as evening types, a plethora of studies have indicated that they tend
to score less in almost all aspects related to the quality of life. Ota,
Tan, Ishii, & Shiotani (2022), investigated the effects of chronotypes
on university nursing students. The authors reported that 80% of
nursing students classified as evening types scored less in sleep-
related parameters such as bedtime, sleep latency, wake-up time, sleep
duration, and social jetlag (28). Another study, which was conducted
on 450 medical students, reported similar results (29). Also, Tan et
al. (2020), investigated the relationship between Turkish pre-clinical
medical students’ chronotypes and happiness. The authors found
that students classified as evening types showed were less happy
compared to the other types (26). Moreover, current scientific evidence
indicates that the evening type is independently associated with obesity
development (18).

In general, current evidence suggests that those classified as evening
types usually report worse health outcomes compared to morning and
intermediate types. This could be attributed to many factors including
social jetlag, which occurs when individuals attempt to adapt their
biological clock to societal norms that are against their natural sleep-
wake cycle. Eventually, this can result in sleep deprivation and fatigue
and decreased overall health and well-being (30). Additionally, evening
types are at a higher risk of developing mental health disorders such as
depression and anxiety which can significantly affect their quality of
life (31). Moreover, lifestyle factors, such as diet and exercise habits,
may also serve as a contributing factor to the correlation between
evening types and worse health outcomes. For instance, evening types
tend to be more likely to consume caffeine and alcohol and hence,
experience sleep disturbances (32).

Although this study highlights the relationship between chronotypes,
well-being, and sleep in Saudi Arabia, and contributes to the field of
public health in understanding to improve the overall health for the
community, it has a number of limitations including ; (i) causality
cannot be detected using cross-sectional studies; (ii) sample size was
enough to conduct statistical analysis, however, larger samples are
always preferred in such designs; (iii) as college students were only
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included in the study, the mean age of the sample was younger than
other international reports; and (iv) sample was taken from one region
from Saudi Arabia (Western region).

CONCLUSION

In conclusion, the current study investigated the relationship
between chronotypes, well-being, and sleep in Saudi Arabia. The
results indicated that individuals with insomnia had negative
significant correlations with energy/fatigue, emotional well-being,
social functioning, and general health, suggesting that insomnia
may have a broader impact on an individual's well-being beyond
just sleep-related issues. Also, an individual’s chronotype was
found to be significantly associated with role limitations due
to physical health, role limitations due to emotional problems,
energy/fatigue, emotional well-being, social functioning, and
general health, highlighting the potential impact of an individual's
sleep-wake preferences on their overall health and well-being. This
study highlights a significant issue that requires further attention.
Therefore, more detailed research is required to investigate the
underlying mechanisms that link chronotype to insomnia and
its impact on physical and mental health. Longitudinal studies
could investigate the potential bidirectional relationship between
chronotype and insomnia, as well as its influence on overall health
and well-being. Also, future studies could investigate the potential
benefits of chronotype-based interventions for individuals with
insomnia or other sleep disorders. These interventions could
be tailored to an individual's chronotype and may include sleep
hygiene education, light therapy, or behavioral therapies such as
cognitive-behavioral therapy for insomnia (CBT-I).
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