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Abstract
Background: Caffeine is a commonly consumed psychoactive substance with potential effects on sleep
quality. However, few studies have examined this relationship in the general population of Makkah, Saudi
Arabia.

Objective: To investigate the impact of caffeine consumption on sleep quality and identify demographic
factors associated with caffeine intake and sleep quality in Makkah's general population.

Methods: This cross-sectional study used a convenient sampling approach to recruit 390 individuals residing
in Makkah. Data were collected via a Google Forms questionnaire distributed through various social media
platforms. Caffeine intake and sleep quality were assessed using a validated questionnaire adapted for Saudi
Arabia and the Pittsburgh Sleep Quality Index (PSQI), respectively.

Results: The median total daily caffeine intake was 324.20 mg, with 43.1% of participants consuming more
than the suggested cutoff of 400 mg daily. There were significant positive correlations between PSQI and
total caffeine consumption in the morning, evening, and overall daily consumption. The results also
indicated significant relationships between demographic factors, such as marital status, educational level,
income, and BMI groups, and caffeine consumption.

Conclusion: Caffeine intake was found to be high among the general population of Makkah, with a
significant portion consuming more than the suggested daily limit. There was a significant positive
correlation between caffeine consumption and poor sleep quality. Additionally, demographic factors such as
marital status, educational level, income, and BMI groups were found to be associated with caffeine
consumption.

Categories: Preventive Medicine, Public Health
Keywords: sleep health, sleep deprivation, psychoactive substance, pittsburgh sleep quality index (psqi), caffeine
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Introduction
Caffeine is the most widely used psychoactive substance worldwide, with an 80% consumption rate [1]. It is
commonly found in coffee, as well as other foods and beverages such as coca and energy drinks [2]. Caffeine
is used to reduce sleepiness and improve performance. Pharmacologically, caffeine acts as an adenosine-
receptor antagonist [2]. Therefore, its performance benefits are largely due to its ability to block adenosine
receptors (AR) [2]. Caffeine primarily affects AR1 and AR2A, which are associated with brain processes
related to sleep, arousal, and cognition [3]. However, despite its performance advantages, caffeine
consumption is often associated with poor sleep quality [4].

Although there is no universal agreement on how to define sleep quality, it can generally be described as
sleep contentment. This definition takes into account both objective and subjective aspects of sleep [5].
While objective measurement of sleep quality can be challenging, an easy and fast tool has been introduced
to help measure sleep quality. The Pittsburgh Sleep Quality Index (PSQI) has been used to measure aspects
related to sleep quality [6].

The consumption of caffeine has been associated with demographic variables such as sex, as well as
behaviors such as drinking alcohol and smoking [7]. Studies have shown a higher prevalence of caffeine
consumption among women [8]. Previous studies have also found that smokers consume more caffeine than
non-smokers in the general population [9]. It is worth noting that smoking increases the primary pathway
for caffeine metabolism, suggesting that smokers may need to consume more caffeine to achieve the same
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effects as non-smokers [10]. The motivation to experience both the benefits of daytime alertness and a good
subjective quality of sleep despite prior stimulant use likely explains the typical pattern of caffeine
consumption in the morning and afternoon [11,12].

Caffeine's impact on the homeostatic aspect of sleep-wake regulation is believed to be responsible for both
its alerting effects and its disruptive effects on sleep [13]. Higher PSQI scores indicate poorer sleep quality,
which has been linked to various chronic diseases such as type 2 diabetes, heart disease, obesity, and
depression, as well as accidents and mistakes in the workplace that result in damage and disability [14]. It is
widely recognized that sleep deprivation leads to significant declines in cognitive performance, including
decreased attention, alertness, vigilance, and slower cognitive and psychomotor responses. These
connections demonstrate that poor sleep quality has a significant impact on the global burden of disease
and provides an opportunity for public health intervention [15].

Numerous studies have assessed sleep quality both nationally and internationally [7,16-19]. In fact, higher
rates of depression and anxiety symptoms were noticed among patients with low sleep quality [18]. Studies
done in Saudi Arabia have concentrated on particular populations with common medical issues or tiny
communities, such as college students [19]. The relationship between poor sleep quality and caffeine
consumption in the general population has not been adequately examined in any of the earlier Saudi studies.
This is mainly due to the scarcity of results and difficulty in accurately assessing caffeine consumption.
Thus, the study's objective is to explore the relationship between caffeine consumption and the perceived
quality of sleep among the general population in Makkah, Saudi Arabia.

Materials And Methods
Study design 
This study employed a cross-sectional, correlational design to investigate the relationship between caffeine
consumption and sleep quality among the general population in Makkah City, Saudi Arabia.

Area and population 
The study was conducted in Makkah City, Saudi Arabia, targeting the general population residing in the area.
Efforts were made to invite a diverse sample of the target population in terms of age, gender, and
socioeconomic status to enhance the generalizability of the results. Adults of both genders, residing in
Makkah City, who had access to the questionnaire were invited to participate in the study. The study
included individuals aged >18 years old who were residents of Makkah City. There were no specific exclusion
criteria, allowing for a broad representation of the general population.

A non-probability convenient sampling approach was utilized to recruit participants for this study. The
sample size was determined based on the feasibility and resources available for data collection. The sample
size calculation was conducted using an online website (Raosoft.com: http://raosoft.com/). The formula
considered a 95% confidence interval, a 5% margin of error, and a prevalence of poor sleep quality of 50%.
The resulting sample size was determined to be 384 patients.

Data collection tools and technique
The data collection process was facilitated by an electronic form designed on Google Forms. The participants
were provided with a link to access the questionnaire and instructed to complete it at their convenience. The
link was distributed through various social media platforms, such as WhatsApp, X-app (previously Twitter),
and Telegram. The data collection period took place from 20 February to 31 May 2024.

We collected data on caffeine consumption using a validated questionnaire specifically designed to assess
caffeine intake [20]. The questionnaire was adapted to include caffeine beverages and forms of intake
relevant to Saudi Arabia. The key variables of interest in this study were caffeine intake and sleep quality.
Caffeine intake, for our purposes, refers not only to the consumption of coffee but is defined to include other
sources of caffeine, such as tea, energy drinks, and certain types of soft drinks. To enhance the accuracy of
reported coffee intake, the questionnaire included photographs demonstrating various cup sizes. Sleep
quality was measured using the PSQI. The PSQI is a validated instrument designed to assess a range of sleep
parameters and disturbances over a one-month interval, providing a nuanced view of the participants' sleep
quality [21]. This tool enabled us to capture both the objective and subjective aspects of sleep quality,
contributing to a more well-rounded understanding of sleep health among the population. The independent
variable was caffeine intake, which referred to the amount and sources of caffeine consumed by the
participants, including beverages such as coffee, tea, energy drinks, and caffeine-containing soft drinks such
as Cola products. The dependent variable was sleep quality, as assessed using the PSQI. This measure
included subjective aspects of sleep quality, such as subjective sleep quality, sleep latency, sleep duration,
sleep efficiency, sleep disturbances, use of sleep medication, and daytime dysfunction.

Scoring and cutoff
The scoring and cutoff criteria for the PSQI questionnaire adhered to the original instrument developers'
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guidelines. A score of five or more indicated poor sleep quality [21]. In contrast, the cutoff criteria for
caffeine intake were established based on recommendations from relevant health authorities and prior
studies. Therefore, a daily caffeine intake of 400 mg was used to categorize participants into different intake
groups (e.g., low, high) [22]. This cutoff helped assess the potential impact of different levels of caffeine
intake on sleep quality among the general population in Makkah City, Saudi Arabia. Daily caffeine was
calculated based on the participants' entry of drunken amount. Daily caffeine intake, calculated separately
for morning and evening intake and summed for a daily total (in milligrams), was used for primary analyses.
The calculation and units were primarily made according to the caffeine chart published by the Center for
Science in the Public Interest [23].

Statistical analysis 
Statistical analysis was conducted using Statistical Product and Service Solutions (SPSS, version 29.0; IBM
Corp., Armonk, NY). The normality of continuous variables was tested with the Shapiro-Wilk test, and due
to skewness, these variables were summarized using median and interquartile range (IQR). Categorical
variables were summarized using frequency tables and proportions. A cutoff of 400 mg was applied to create
a binary variable for group comparisons. Chi-square tests were used to examine the associations between
demographic and work-related variables and the daily caffeine intake cutoff. Spearman’s correlation was
employed to determine the direction and strength of the association between PSQI and daily caffeine intake.
A p-value less than 0.05 was considered statistically significant for all inferential tests.

Ethical considerations 
Ethical approval was obtained from the institutional review board. Informed consent was obtained from all
study participants prior to data collection, ensuring confidentiality and anonymity. Participants were
provided with detailed information about the study's nature and objectives. Participation was voluntary, and
participants could withdraw at any time without consequences. Data were securely stored and accessed only
by authorized researchers, and all personal identifiers were removed to ensure anonymity and protect
participants' privacy.

Results
In this study, a total of 390 responses were collected. The age of the participants ranged from 18 to 88 years,
with a median of 33 (IQR: 26-43). The sample was almost equally distributed between males (48.2%) and
females (51.8%). The majority of the participants were Saudi nationals (89.7%). In terms of marital status,
52.8% were married, 34.6% were single, 8.7% were divorced, and 3.8% were widows. The educational level of
most participants was a bachelor's degree (51.3%). Income levels varied, with 29.5% earning more than
15,000 Saudi Riyals (SAR), 21.8% earning 10,001-15,000 SAR, 27.2% earning 5,001-10,000 SAR, and 21.5%
earning less than 5,000 SAR. The majority of the participants had a normal BMI (44.1%), and 65.1% did not
smoke. Regarding comorbidity, the majority reported no conditions (64.9%). The results are shown in (Table
1).
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Variable Groups Total (%)

Caffeine Consumption

P-value

≤ 400 mg >400 mg

Gender

Male 188 (48.2%) 99 (52.7%) 89 (47.3%)

0.103

Female 202 (51.8%) 123 (60.9%) 79 (39.1%)

Nationality

Saudi 350 (89.7%) 198 (56.6%) 152 (43.4%)

0.738

Non-Saudi 40 (10.3%) 24 (60%) 16 (40%)

Marital status

Single 135 (34.6%) 65 (48.1%) 70 (51.9%)

0.030*

Married 206 (52.8%) 122 (59.2%) 84 (40.8%)

Divorced 34 (8.7%) 24 (70.6%) 10 (29.4%)

Widow 15 (3.8%) 11 (73.3%) 4 (26.7%)

Educational level

No official education 13 (3.3%) 2 (15.4%) 11 (84.6%)

<0.001*

Less than high school 26 (6.7%) 9 (34.6%) 17 (65.4%)

High school 43 (11%) 18 (41.9%) 25 (58.1%)

Diploma 24 (6.2%) 9 (37.5%) 15 (62.5%)

Bachelor 200 (51.3%) 137 (68.5%) 63 (31.5%)

Higher education 84 (21.5%) 47 (56%) 37 (44%)

Income (Saudi Riyals)

≤5,000 84 (21.5%) 33 (39.3%) 51 (60.7%)

0.003*

5,001-10,000 106 (27.2%) 64 (60.4%) 42 (39.6%)

10,001–15,000 85 (21.8%) 52 (61.2%) 33 (38.8%)

>15,000 115 (29.5%) 73 (63.5%) 42 (36.5%)

BMI groups

Underweight 26 (6.7%) 9 (34.6%) 17 (65.4%)

0.037*

Normal 172 (44.1%) 93 (54.1%) 79 (45.9%)

Overweight 117 (30%) 73 (62.4%) 44 (37.6%)

Obesity class I 52 (13.3%) 34 (65.4%) 18 (34.6%)

Obesity class II 17 (4.4%) 9 (52.9%) 8 (47.1%)

Obesity class III 6 (1.5%) 4 (66.7%) 2 (33.3%)

Smoking

Yes 136 (34.9%) 73 (53.7%) 63 (46.3%)

0.391

No 254 (65.1%) 149 (58.7%) 105 (41.3%)

TABLE 1: Demographic characteristics and caffeine consumption of the participants
*P-value calculated using the chi-square test or Exact test

The total caffeine consumption was analyzed at different times of the day and overall. The total caffeine
consumption during the daytime (08:00-16:00) ranged from 0.00 mg to 7,777 mg, with a median of 250 mg
(0-565 mg). In the evening time (after 16:00), total caffeine consumption showed a notable decrease with a
range from a minimum of 0.00 mg to a maximum of 7,690 mg, with a median of 16.40 mg (IQR: 0-381 mg).
However, the daily total caffeine consumption ranged from a minimum of 0.00 mg to a maximum of 10,050
mg, with a median of 324.20 mg (IQR: 114.20-970.20 mg). The daily intake was further divided using a cutoff
of 400 mg. This revealed that 43.1% of participants consumed more than 400 mg of caffeine daily, indicating
a high prevalence among our participants.

Gender did not significantly influence caffeine consumption (>400 mg) among the participants, with 47.3%
of males and 39.1% of females reporting high caffeine consumption (p=0.103). Marital status was
significantly associated with caffeine consumption. Among those consuming more than 400 mg of caffeine
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daily, 51.9% among single, 40.8% among married, 29.4% among divorced, and 26.7% among widowed
(p=0.030). Educational level was significantly associated with caffeine consumption, with the highest
consumption reported among those with no official education (84.6%), followed by less than high school
(65.4%), high school (58.1%), diploma (62.5%), bachelor's degree (31.5%), and higher education (44%)
(p<0.001). Income level was significantly associated with caffeine consumption, with the highest
consumption reported among those earning ≤5,000 SAR (60.7%) and the lowest among those earning
>15,000 SAR (36.5%) (p=0.003). BMI groups were significantly associated with caffeine consumption, with
the highest consumption reported by underweight individuals (65.4%), compared to a lower prevalence of
high caffeine consumption among obesity classes (34.6%-47.1%; p=0.037). Smoking status did not
significantly influence caffeine consumption, with 46.3% of smokers and 41.3% of non-smokers consuming
more than 400 mg of caffeine daily (p=0.391). The detailed results are shown in (Table 1).

In terms of employment status, 62.8% of the participants were employed, and 37.2% were not. When asked
about their work schedule, 56.2% reported having a constant-hours job, while 43.8% did not. The work times
varied among the participants, with 45.9% working in the morning, 6.9% in the evening, 1.5% at night, and
45.6% not working at a specific time. In terms of work nature, 45.6% had a regular job, 6.2% worked shifts,
9.5% were on-calls, 3.8% had other work nature, and 34.9% did not specify their work nature. As for
breakfast habits, 31.5% of the participants reported regularly eating breakfast. Timing of breakfast varied,
with 14.4% eating within 30 minutes of waking up, 33.2% within one hour, 24.6% within two hours, and
27.8% eating breakfast after two hours. Our analyses showed a significant correlation between employment
status and daily caffeine intake (p=0.020). Among employed participants, 47.8% consumed more than 400
mg, compared to 35.2% among those who were unemployed. Additionally, work timings significantly
influenced caffeine consumption (p<0.001). Among those working in the morning, 40.8% consumed more
than 400 mg. Meanwhile, all of the participants who worked at night (n=6) consumed more than 400 mg of
caffeine. The nature of work also played a role in caffeine consumption (p=0.002). Among those with regular
jobs (n=178), 41% consumed more than 400 mg daily, compared to 75% among shift workers. Regarding
breakfast habits, although the p-value was not significant, among those who regularly ate breakfast, 49.6%
consumed more than 400 mg of caffeine, compared to 40.1% among those who reported skipping breakfast
meals. The results are further detailed in Table 2.
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Variable Groups Total (%)

Daily Caffeine Consumption

P-value

≤ 400 mg >400 mg

Employment status

Employed 245 (62.8%) 128 (52.2%) 117 (47.8%)

0.020*

Unemployed 145 (37.2%) 94 (64.8%) 51 (35.2%)

Do you have a constant hours job?

Yes 219 (56.2%) 125 (57.1%) 94 (42.9%)

0.944

No 171 (43.8%) 97 (56.7%) 74 (43.3%)

Work time

Morning 179 (45.9%) 106 (59.2%) 73 (40.8%)

<0.001*

Evening 27 (6.9%) 8 (29.6%) 19 (70.4%)

Night 6 (1.5%) 0 (0%) 6 (100%)

None 178 (45.6%) 108 (60.7%) 70 (39.3%)

Work nature

Regular 178 (45.6%) 105 (59%) 73 (41%)

0.002*

Shifts 24 (6.2%) 6 (25%) 18 (75%)

On-calls 37 (9.5%) 16 (43.2%) 21 (56.8%)

Other 15 (3.8%) 7 (46.7%) 8 (53.3%)

None 136 (34.9%) 88 (64.7%) 48 (35.3%)

Regularly eating breakfast

Yes 123 (31.5%) 62 (50.4%) 61 (49.6%)

0.078

No 267 (68.5%) 160 (59.9%) 107 (40.1%)

Breakfast time

Within 30 mins 27 (14.4%) 6 (22.2%) 21 (77.8%)

0.194

Within one hour 62 (33.2%) 27 (43.5%) 35 (56.5%)

Within two hours 46 (24.6%) 18 (39.1%) 28 (60.9%)

After two hours 52 (27.8%) 24 (46.2%) 28 (53.8%)

TABLE 2: Distribution of caffeine consumption and sleep quality across demographic variables
*P-value calculated using the chi-square test or Exact test

The results of PSQI total scores ranged from zero to 17, with a median of 6 (IQR: 4-8). Upon further analyses
of sleep quality, there were significant positive correlations between PSQI and total caffeine consumption in
the morning (r=0.209, p<0.001), in the evening (r=0.191, p<0.001), and overall daily consumption (r=0.187,
p<0.001). This suggests that, as caffeine consumption increases, sleep quality decreases. Further analysis
included the analysis of total PSQI. When the total PSQI scores were analyzed with the groups of daily
caffeine intake, the results showed significantly poor sleep among those with higher caffeine intake.
Specifically, those who consumed more than 400 mg of caffeine daily had a median PSQI score of 6 (IQR: 4-
9), compared to a median of 5 (IQR: 4-7) among those consuming less than 400 mg of caffeine daily. These
findings were statistically significant (p<0.001). This finding is further demonstrated in Figure 1.
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FIGURE 1: Boxplot illustrating the association between daily caffeine
consumption and sleep quality represented by PSQI scores

Discussion
The primary objective of our study is to evaluate the effects of caffeine consumption on the sleep quality of
the people in Makkah, Saudi Arabia. This finding makes a valuable contribution to the existing knowledge
base on the subject matter, particularly within the context of Saudi Arabian society. The key finding of our
study showed that the majority of the people in Makkah are consuming caffeine, with more than 43.1%
taking more than the recommended daily recommended limit of 400 mg. This is higher than the global
trends as surveys conducted have revealed patterns of consumption to be comparable to what is found in the
United States and Western Europe [22,24]. However, it is worth noting that data included caffeine
consumption from beverages, pills, chocolates, and other caffeinated products [24]. High caffeine intake was
found among populations who are single (34.6%) and populations who have higher education (bachelor’s
degree and above, 72.8%). Similar findings were reported by Riera-Sampol et al. [25]. Another key finding
from this research was that there was a positive correlation between caffeine consumption and reduced
sleep quality as measured by PSQI scores. This is consistent with previous research showing that coffee
interferes negatively with sleep in different populations, including university students, in which poor quality
of sleep was noted (median PSQI: 6) [16,25]. Therefore, this finding fits well into the previous body of
knowledge indicating that caffeine affects subjective sleep measures such as total sleep time, sleep latency,
and sleep quality [18,25]. Few studies have reported that university students have been studied and higher
caffeine consumption among them most especially from soda was found to be associated with lower sleep
quality scores as opposed to other caffeinated drinks [16]. It is worth noting that medical students in Saudi
Arabia also have a high incidence of consuming coffee beverages and recording poor slumber results at the
same time [18,26].

The observation of this study corroborates with findings of other published studies conducted among
different populations globally. The effects of caffeine recorded in the studies yielded in relation to sleep
duration and sleep disturbances are in line with previous research studies that involved university students
and women only [16,25]. Additionally, the consistently elevated figures of poor sleep quality noted among
the Saudi Arabian population signifies relatively above 70% in some of the studies [18,25,27]. This supports
the future pursuit of research on these factors and the ways by which improved sleep health in the area
could be encouraged. Moreover, further examination of moderating factors such as age, genetic factors, and
general health status should be conducted regularly. For example, although moderate caffeine consumption
is likely to help people with anxiety disorders (in general), those from this category are likely to experience
sleep disturbances due to excess caffeine consumption [19]. This corroborates the finding of high levels of
caffeine use and poor sleeping habits among medical students in Saudi Arabia [19]. The importance of these
findings in terms of public health cannot be overemphasized, especially in light of studies conducted across
the world where the prevalence of poor sleep quality was estimated to be as low as 38.2%-72.5% [18].

One of the major advantages of this study is that it has a broad and diverse sampling frame within Makkah
as it lowers the chances of skew while identifying the average caffeine intake associated with average
sleeping patterns in the city. Additionally, by using a standard measure such as PSQI, instead of subjective
evaluations, data ambiguity was minimized, and attention was focused on sleep quality. This study employs
a cross-sectional design, which inherently limits our ability to establish causal relationships between
caffeine consumption and sleep quality. This design captures a snapshot in time and cannot determine
which factor came first. Individuals with pre-existing poor sleep patterns might naturally consume more
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coffee during the day to stay awake, potentially creating a reverse causality issue. Another limitation is
regarding methodology since survey questionnaires were administered and self-reported experiences were
taken into consideration; these can be challenged by recall as well as social desirability biases. Finally, the
convenient sampling technique also limits generalizability to the reference population.

Conclusions
The data indicate a high prevalence of caffeine consumption, with a notable proportion of individuals
consuming more than 400 mg per day. The findings demonstrate a significant association between high
caffeine consumption and poor sleep quality, suggesting that reducing caffeine intake could potentially
improve sleep outcomes for many individuals. Future studies should explore the underlying mechanisms
linking caffeine consumption to sleep disturbances to provide a more comprehensive understanding of the
observed associations. Longitudinal studies could offer insights into the long-term effects of chronic caffeine
consumption on sleep health. Additionally, expanding the research to include diverse populations and age
groups could help generalize the findings and develop tailored interventions to mitigate the adverse effects
of caffeine on sleep quality.

Appendices
Caffeine intake is measured from the following chart, estimated
separately for day and evening [20].

 120 mL 235 mL 295 mL 355 mL 475 mL 590 mL

Saudi Coffee       

American Coffee       

Turkish Coffee       

Espresso       

Cappuccino, Frappuccino, Latte, or Cortado       

Decaf Coffee       

Other Coffee       

Tea       

Energy Drink       

Coca-Cola       

Hot Chocolate       

Other Types  

Solpadeine Tablets  

Solpadeine Tablets  

Panadol Tablets  

Fevadol Tablets  

TABLE 3: Measurement of morning and evening caffeine intake by beverage type and volume

Assessment of sleep quality using the PSQI tool [21].
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Question Answer

1. When do you usually go to bed?  

2. How long (in minutes) has it taken you to fall asleep?  

3. When do you usually get up in the morning?  

4. How many hours of actual sleep do you get at night?  

5. During the past month, how often have you had trouble...  

 Not during the past = 0 Less than once a week = 1 Once or twice a week = 2 Three or more times a week = 3

a. Cannot get to sleep within 30 min -     

b. Wake up in the middle of the night or early morning     

c. Have to get up to use the bathroom     

d. Cannot breathe comfortably     

e. Cough or snore loudly     

f. Feel too cold     

g. Feel too hot     

h. Have bad dreams     

i. Have pain     

j. Other reason(s), please describe - (Scoring based on description)     

6. During the past month, how often have you taken medicine...     

7. During the past month, how often have you had trouble...     

8. During the past month, how much of a problem has it been...     

9. During the past month, how would you rate your sleep... Very good = 0 Fairly good = 1 Fairly bad = 2 Very bad = 3

TABLE 4: Pittsburgh Sleep Quality Index (PSQI) questionnaire for the assessment of sleep quality

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Ruolan M. Khan, Jehad Alqurashi

Acquisition, analysis, or interpretation of data:  Ruolan M. Khan

Drafting of the manuscript:  Ruolan M. Khan

Critical review of the manuscript for important intellectual content:  Ruolan M. Khan, Jehad Alqurashi

Supervision:  Jehad Alqurashi

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Review
Board (IRB) at Makkah Health Administration issued approval H-02-K-076-0124-1065. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an

 

2024 Khan et al. Cureus 16(7): e65730. DOI 10.7759/cureus.65730 9 of 11



interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Heckman MA, Weil J, Gonzalez de Mejia E: Caffeine (1, 3, 7-trimethylxanthine) in foods: a comprehensive

review on consumption, functionality, safety, and regulatory matters. J Food Sci. 2010, 75:R77-87.
10.1111/j.1750-3841.2010.01561.x

2. Van Dongen HP, Price NJ, Mullington JM, Szuba MP, Kapoor SC, Dinges DF: Caffeine eliminates
psychomotor vigilance deficits from sleep inertia. Sleep. 2001, 24:813-9. 10.1093/sleep/24.7.813

3. Ribeiro JA, Sebastião AM: Caffeine and adenosine. J Alzheimers Dis. 2010, 20:S3-15. 10.3233/JAD-2010-1379
4. Wang F, Bíró É: Determinants of sleep quality in college students: a literature review . Explore (NY). 2021,

17:170-7. 10.1016/j.explore.2020.11.003
5. Nelson KL, Davis JE, Corbett CF: Sleep quality: an evolutionary concept analysis . Nurs Forum. 2022, 57:144-

51. 10.1111/nuf.12659
6. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ: The pittsburgh sleep quality index: a new

instrument for psychiatric practice and research. Psychiatry Research. 1989, 28:193-213. 10.1016/0165-
1781(89)90047-4

7. Lieberman HR, Agarwal S, Fulgoni VL 3rd: Daily patterns of caffeine intake and the association of intake
with multiple sociodemographic and lifestyle factors in US adults based on the NHANES 2007-2012 surveys.
J Acad Nutr Diet. 2019, 119:106-14. 10.1016/j.jand.2018.08.152

8. Mahoney CR, Giles GE, Marriott BP, Judelson DA, Glickman EL, Geiselman PJ, Lieberman HR: Intake of
caffeine from all sources and reasons for use by college students. Clin Nutr. 2019, 38:668-75.
10.1016/j.clnu.2018.04.004

9. McPhillips JB, Eaton CB, Gans KM, Derby CA, Lasater TM, McKenney JL, Carleton RA: Dietary differences in
smokers and nonsmokers from two southeastern New England communities. J Am Diet Assoc. 1994, 94:287-
92. 10.1016/0002-8223(94)90370-0

10. Kalow W, Tang BK: Caffeine as a metabolic probe: exploration of the enzyme-inducing effect of cigarette
smoking. Clin Pharmacol Ther. 1991, 49:44-8. 10.1038/clpt.1991.8

11. Martyn D, Lau A, Richardson P, Roberts A: Temporal patterns of caffeine intake in the United States . Food
Chem Toxicol. 2018, 111:71-83. 10.1016/j.fct.2017.10.059

12. Einöther SJL, Giesbrecht T: Caffeine as an attention enhancer: reviewing existing assumptions .
Psychopharmacology (Berl). 2013, 225:251-74. 10.1007/s00213-012-2917-4

13. Landolt HP: Sleep homeostasis: a role for adenosine in humans? . Biochem Pharmacol. 2008, 75:2070-9.
10.1016/j.bcp.2008.02.024

14. Ramos AR, Wheaton AG, Johnson DA: Sleep deprivation, sleep disorders, and chronic disease . Prev Chronic
Dis. 2023, 20:E77. 10.5888/pcd20.230197

15. Goel N, Rao H, Durmer JS, Dinges DF: Neurocognitive consequences of sleep deprivation. Semin Neurol.
2009, 29:320-39. 10.1055/s-0029-1237117

16. Claydon EA, Kahwash JM, Lilly CL, Alamir Y, Zullig KJ: Subjective sleep quality, caffeine, and dieting
behaviors among university-attending young adults. Nat Sci Sleep. 2023, 15:737-47. 10.2147/NSS.S420568

17. Weibel J, Lin YS, Landolt HP, et al.: Regular caffeine intake delays REM sleep promotion and attenuates
sleep quality in healthy men. J Biol Rhythms. 2021, 36:384-94. 10.1177/07487304211013995

18. Albinsaleh AA, Al Wael WM, Nouri MM, Alfayez AM, Alnasser MH, Alramadan MJ: Prevalence and factors
associated with poor sleep quality among visitors of primary healthcare centers in Al-Ahsa, Kingdom of
Saudi Arabia: an analytical cross-sectional study. Cureus. 2023, 15:e42653. 10.7759/cureus.42653

19. Alshumrani R, Shalabi B, Sultan A, Wazira L, Almutiri S, Sharkar A: Consumption of energy drinks and their
effects on sleep quality among medical students. J Family Med Prim Care. 2023, 12:1609-14.
10.4103/jfmpc.jfmpc_1_23

20. Huntley ED, Juliano LM: Caffeine expectancy questionnaire (Caffeq): construction, psychometric properties,
and associations with caffeine use, caffeine dependence, and other related variables. Psychol Assess. 2012,
24:592-607. 10.1037/a0026417

21. Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza J: Translating the pittsburgh sleep quality index into
Arabic. West J Nurs Res. 2010, 32:250-68. 10.1177/0193945909348230

22. Knapik JJ, Steelman RA, Trone DW, Farina EK, Lieberman HR: Prevalence of caffeine consumers, daily
caffeine consumption, and factors associated with caffeine use among active duty United States military
personnel. Nutr J. 2022, 21:22. 10.1186/s12937-022-00774-0

23. Caffeine chart. (2024). Accessed: June 29, 2024: https://www.cspinet.org/caffeine-chart.
24. Rochat C, Eap CB, Bochud M, Chatelan A: Caffeine consumption in Switzerland: results from the first

national nutrition survey menuCH. Nutrients. 2019, 12:28. 10.3390/nu12010028
25. Riera-Sampol A, Rodas L, Martínez S, Moir HJ, Tauler P: Caffeine intake among undergraduate students: sex

differences, sources, motivations, and associations with smoking status and self-reported sleep quality.
Nutrients. 2022, 14:1661. 10.3390/nu14081661

26. Young DR, Sidell MA, Grandner MA, Koebnick C, Troxel W: Dietary behaviors and poor sleep quality among
young adult women: watch that sugary caffeine!. Sleep Health. 2020, 6:214-9. 10.1016/j.sleh.2019.12.006

27. Barnard J, Roberts S, Lastella M, Aisbett B, Condo D: The impact of dietary factors on the sleep of
athletically trained populations: a systematic review. Nutrients. 2022, 14:3271. 10.3390/nu14163271

 

2024 Khan et al. Cureus 16(7): e65730. DOI 10.7759/cureus.65730 10 of 11

https://dx.doi.org/10.1111/j.1750-3841.2010.01561.x
https://dx.doi.org/10.1111/j.1750-3841.2010.01561.x
https://dx.doi.org/10.1093/sleep/24.7.813
https://dx.doi.org/10.1093/sleep/24.7.813
https://dx.doi.org/10.3233/JAD-2010-1379
https://dx.doi.org/10.3233/JAD-2010-1379
https://dx.doi.org/10.1016/j.explore.2020.11.003
https://dx.doi.org/10.1016/j.explore.2020.11.003
https://dx.doi.org/10.1111/nuf.12659
https://dx.doi.org/10.1111/nuf.12659
https://dx.doi.org/10.1016/0165-1781(89)90047-4
https://dx.doi.org/10.1016/0165-1781(89)90047-4
https://dx.doi.org/10.1016/j.jand.2018.08.152
https://dx.doi.org/10.1016/j.jand.2018.08.152
https://dx.doi.org/10.1016/j.clnu.2018.04.004
https://dx.doi.org/10.1016/j.clnu.2018.04.004
https://dx.doi.org/10.1016/0002-8223(94)90370-0
https://dx.doi.org/10.1016/0002-8223(94)90370-0
https://dx.doi.org/10.1038/clpt.1991.8
https://dx.doi.org/10.1038/clpt.1991.8
https://dx.doi.org/10.1016/j.fct.2017.10.059
https://dx.doi.org/10.1016/j.fct.2017.10.059
https://dx.doi.org/10.1007/s00213-012-2917-4
https://dx.doi.org/10.1007/s00213-012-2917-4
https://dx.doi.org/10.1016/j.bcp.2008.02.024
https://dx.doi.org/10.1016/j.bcp.2008.02.024
https://dx.doi.org/10.5888/pcd20.230197
https://dx.doi.org/10.5888/pcd20.230197
https://dx.doi.org/10.1055/s-0029-1237117
https://dx.doi.org/10.1055/s-0029-1237117
https://dx.doi.org/10.2147/NSS.S420568
https://dx.doi.org/10.2147/NSS.S420568
https://dx.doi.org/10.1177/07487304211013995
https://dx.doi.org/10.1177/07487304211013995
https://dx.doi.org/10.7759/cureus.42653
https://dx.doi.org/10.7759/cureus.42653
https://dx.doi.org/10.4103/jfmpc.jfmpc_1_23
https://dx.doi.org/10.4103/jfmpc.jfmpc_1_23
https://dx.doi.org/10.1037/a0026417
https://dx.doi.org/10.1037/a0026417
https://dx.doi.org/10.1177/0193945909348230
https://dx.doi.org/10.1177/0193945909348230
https://dx.doi.org/10.1186/s12937-022-00774-0
https://dx.doi.org/10.1186/s12937-022-00774-0
https://www.cspinet.org/caffeine-chart
https://www.cspinet.org/caffeine-chart
https://dx.doi.org/10.3390/nu12010028
https://dx.doi.org/10.3390/nu12010028
https://dx.doi.org/10.3390/nu14081661
https://dx.doi.org/10.3390/nu14081661
https://dx.doi.org/10.1016/j.sleh.2019.12.006
https://dx.doi.org/10.1016/j.sleh.2019.12.006
https://dx.doi.org/10.3390/nu14163271
https://dx.doi.org/10.3390/nu14163271

	Frequency and Amount of Caffeine Consumption and Its Effects on Sleep Quality Among the General Population in Makkah City, Saudi Arabia, in 2024
	Abstract
	Introduction
	Materials And Methods
	Study design
	Area and population
	Data collection tools and technique
	Scoring and cutoff
	Statistical analysis
	Ethical considerations

	Results
	TABLE 1: Demographic characteristics and caffeine consumption of the participants
	TABLE 2: Distribution of caffeine consumption and sleep quality across demographic variables
	FIGURE 1: Boxplot illustrating the association between daily caffeine consumption and sleep quality represented by PSQI scores

	Discussion
	Conclusions
	Appendices
	Caffeine intake is measured from the following chart, estimated separately for day and evening [20].
	TABLE 3: Measurement of morning and evening caffeine intake by beverage type and volume

	Assessment of sleep quality using the PSQI tool [21].
	TABLE 4: Pittsburgh Sleep Quality Index (PSQI) questionnaire for the assessment of sleep quality


	Additional Information
	Author Contributions
	Disclosures

	References


