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Background: Coffee consumption by young people has increased dramatically over the last decades as there are substantial evidence 
of the physiological, cognitive, and emotional effects of coffee consumption. To reduce the risk of consuming related harm, it is 
necessary to understand the consumer’s motivation for its use.
Objective: This study aimed to investigate coffee consumption behavior in young adults, assess the type of coffee consumption, 
explore motivation, document adverse effects and withdrawal symptoms of coffee intake.
Methods: A sample of 923 young adults were recruited voluntarily to complete a set of measures examining motivations, adverse 
effects, and withdrawal symptoms of coffee intake. Logistic regression analysis was performed to determine the association between 
coffee consumption and all independent variables. A p-value of 0.005 was considered as statistically significant.
Results: The results indicate that more than half of the participants consumed coffee. Coffee consumers were more like to be male, 
young adults, unmarried, poor sleep pattern (3–5 hours), and smokers. Main motivations of coffee intake were those related to 
reinforcing effects. The prevalence of dripper coffee consumption (85.59%) was observed to be highest with 20.1% participants 
consuming coffee in 2–3 times per day. Participants experienced restlessness, shaky, excited, difficulty in falling sleep, and fast heart 
beat as adverse effects of coffee consumption. Withdrawal symptoms such as headache, mood change, and tiredness were also noticed 
after consuming a high amount of coffee. Gender (p < 0.005), age (p < 0.003), family income (p < 0.004), BMI (p < 0.002) and 
sleeping pattern (p < 0.005) were found important variables associated with coffee intake.
Conclusion: The association reported in this study may allow for the implementation of appropriate strategies to address behaviors 
towards excessive coffee consumption and its link to an increased risk of poor health.
Keywords: coffee, motivation, adverse effects, withdrawal symptoms, young adults, Saudi Arabia

Introduction
Coffee is one of the most consumed beverages throughout the world,1,2 it offers delightful taste and fragrance, along with 
its ability to act as an antioxidant and potential physiological effect.3 Approximately 166.63 million 60 kilogram bags of 
coffee were consumed globally in 2020–2021, showing an increase over the previous year’s 164 million bags.4 Saudi 
Arabia is among the top 10 countries in terms of coffee consumption. According to the Saudi Press Agency (SPA) report, 
Saudi Arabia imports around 70,000–90,000 tons of every year and Saudi spends more than SR1 billion on coffee.5 

Caffeinated beverages are tremendously consumed by young people as life styles have become more westernized. 
According to the current trends in food and beverage consumption, coffee is the most preferred food rather than 
a functional food containing caffeine. The majority of consumers, however, are unaware of the health risks associated 
with caffeine or the amount of it in their caffeinated beverages.6

Previous research indicated that caffeine has a variety of positive and negative effects on health, with a potentially 
positive effect when consumed normally and a negative impact when consumed excessively, but also the impact of 
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caffeine depends on age, physiological state, and individual’s caffeine sensitivity and tolerance.1,2,7,8 Moreover, caffeine 
has well-known short-term effects on health, including central nervous system stimulation and its impact on psychomotor 
and cognitive functions.1,9,10 By triggering the central nervous system, among others, it affects the processes of sleep and 
wakefulness, enhances concentration, and lessens the feeling of being sleepy. If taken later in the day, higher doses may 
negatively affect sleep in a dose-dependent manner.2,7,11 Furthermore, caffeine activates the motor zone of the cerebral 
cortex, which may cause psychomotor agitation, irritability, anxiety, and insomnia. It may also increase urine production 
and exacerbate dyspeptic symptoms.2,9,10,12,13

There are more controversies surrounding caffeine’s potential long-term effects.14,15 Previous findings reported that 
caffeine improves the level of cholesterol and homocysteine in the blood.16 Moreover, consumption of caffeine products 
increases arterial wall stiffness, which leads to hypertension and increases the risk of ischemic heart disease.8,14,16 On the 
other hand, moderate caffeine consumption on a regular basis has positive health effects, including a decreased risk of 
cancer, coronary heart disease, metabolic disorders, and possibly a reduction in the risk of cognitive impairment.1,8 

According to a recent study, the recommended daily intake of caffeine is between 300 and 400 mg/day or about 4–5 cups 
per day, for positive and safe health effects.8

Research has shown that several factors influence the consumption of food and beverages17 including those contain-
ing caffeine, such as expected outcome, hedonic, environmental and sociocultural influences. In addition, motivation for 
consumption may vary depends on the caffeine source and consumer demography. The Planned behavior theory18 

explains why consumer motivation and expected outcome are likely to predict as well as describing particular caffeine 
intake behaviours. The proclaimed benefits of caffeine include improve alertness, endurance and combating fatigue.19 

These positive effects are likely to encourage additional or continuous caffeine consumption, whereas negative effects, 
such as anxiety, nervousness and sleep disturbances are likely to discourage additional or continual caffeine 
consumption.20,21 Additionally, since genetics may determine whether an individual reacts favorably to caffeine, there 
will also be a genetic influence on the quantity of caffeine that a person consumes.22

Despite the popularity and prevalence of consumption, many studies are conducted on the consumption of caffeine 
and caffeinated energy drinks in Saudi Arabia.23–26 With growing concerns about excessive use of coffee consumption, it 
is important to investigate the prevalence of coffee consumed in Saudi Arabia’s young population. It is crucial to 
understand the type of coffee consumed and the motivation that lead to this consumption. In the present study, we further 
intend to identify the adverse effects and withdrawal symptoms of coffee intake.

Materials and Methods
Study Design
In this descriptive cross-sectional study, the participants were recruited from Alhasa Governorate of Saudi Arabia from 
December 2022 to April 2023. This study was conducted in accordance with the Helsinki Declaration for the research 
with human participants and received the required ethical approval from the Deanship of Scientific Research, King Faisal 
University, AlHasa, Saudi Arabia (KFU-REC-2022-DEC-ETHICS410). The purpose and demand of the study was 
explained to all study participants and the survey proceeded after all respondents provided written consent.

Participants
We recruited participants from Alhasa Governorate of Saudi Arabia through a convenient sampling method. A total of 
986 young adults were recruited to participate in this study voluntarily, and 923 participants aged between 16 and 40 
years (mean age = 26.88 ± 7.85 years) finally completed the questionnaire with a 93.61% response rate. The other 63 
participants were excluded because of missing or incomplete answers of the survey items. The sample size for this study 
was calculated using Slovin’s formula, with a population size of 930 participants from a recently published study by 
Alfawaz et al25 with a confidence interval (CI) of 0.90, and margin of error of 5%. The inclusion criteria were the 
absence of any health problem impeding caffeine consumption, Saudi citizens, aged >16 years’ old, and signed informal 
consent. Participants who have one or more following reasons were excluded: <16 years’ old, non-Saudi, and history of 
physical and mental illness.
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Data Collection
The following data were collected from the participants in five subsections to examine the motivations for coffee consumption, 
daily intake, adverse effects, withdrawal symptoms, and association of lifestyle factors, such as smoking habits and sleep duration.

Motivations for Coffee Consumption
An Arabic version of the previously validated Caffeine Motives Questionnaire27 was used to examine the motivations for coffee 
consumption among the study samples. This 21-item questionnaire comprises of four dimensions for the motivations of coffee 
consumption, ie, cognitive enhancement (6 items: alert, concentration, drowsiness, attention, energy, stay awake), negative affect 
relief (3 items: stress, anxiety, depression), reinforcement effect (9 items: headache relief, taste convenience, relax, social, crave, 
reward, cued craving, mood) and weight control (3 items: ingredient in diet pills, powerful diuretics, lose or control weight). 
Responses are obtained on a 5-point Likert scale ranging from 1 (Never) to 5 (Always). Total score is produced by adding each 
subscale score together that ranges from 21 to 105. In the present study, internal consistency reliability (Cronbach's alpha) of 
different subscales of Caffeine Motives Questionnaire were 0.89 (cognitive enhancement), 0.83 (negative affect relief), 0.86 
(reinforcement effect), 0.79 (weight control). Internal consistency reliability of the scale for total score was 0.90.

Coffee Intake
A previously designed self-reported questionnaire was used to measure daily coffee intake.11 The frequency intake of common 
products containing caffeine was ascertained using the question ‘how often do you consume? The optons was “2–3 times daily”, 
“once in day”, 100“2–3 times in week”, “once in week”, “2–3 times in month”, “once in month”. Products included in the 
questionnaire were coffee preparation, including instant coffee, Arabic coffee, expresso, ice coffee, coffee dripper, plunger/dip 
coffee, and decaffeinated coffee. Coffee consumption was estimated from the intake of each coffee preparation contained in the 
questionnaire.

Coffee Consumption Trend
Participants answered yes/no questions about their coffee consumption behavior. This section also addressed withdrawal 
symptoms. Symptoms of caffeine withdrawal was measured by using self-reported questionnaire, which included 
headache, mood changes, marked tiredness, difficulty in concentration, and drowsiness. Moreover, some questions 
about adverse effects of coffee consumption were also included.

Demographic data including age, gender, area of residence, educational qualification, marital status, family type, and 
employment status. In addition, self-reported body weight and height were recorded. BMI was calculated as mass (kg) divided 
by the square of height (meters). BMI values used to classify the participants as follows: normal (<25kg/m2), overweight (25– 
29.9kg/ m2), and obese (≥30kg/m2). Participants were asked if they smoked (Yes/No) regarding cigarette use and then 
participants were classified as smokers and non-smokers. Sleep duration was also assessed by the amount of sleep per night.

Procedure
The process of translation and validation of the study tools was 3-step process. First, the questionnaire was translated to 
Arabic language by two bilingual professors (both fluent in English and Arabic), and the Arabic version was translated 
again in English by the other two bilingual professors. Second, feedback and suggestions from the experts were 
incorporated in the final questionnaire. Third, the final Arabic version was tested by 25 healthy volunteers recruited 
from the locality for a pilot study in order to confirm the reliability and validity of the questionnaire. Finally, these 
specialists approved the final version and the final version of the questionnaire was administered through personal 
contact. The participants were briefed about the estimated time needed to complete the survey and the study purpose. 
Moreover, the participants were informed about the confidentiality and anonymity policy.

Statistical Analysis
Statistical analysis was performed by using IBM, SPSS Statistics version 25.0 software (IBM, SPSS, Chicago, IL, USA). 
To maintain the homogeneous number of respondents throughout the study and in all analyses, only participants who 
provided all relevant information were included in the statistical analysis (N= 923). All categorical variables were 
presented as frequencies and percentages and their associations were estimated using Chi-square test. Mean and standard 
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deviation (SD) were reported for the quantitative variables. An independent t-test was used to examine gender differences 
for coffee consumption. Logistic regression analysis was performed to determine the association between coffee 
consumption (Yes/No) and all independent variables. A p-value of 0.005 was considered as statistically significant.

Result
Demographic and Coffee Consumption Characteristics
Table 1 presents the demographic characteristics of the respondents. Nine hundred and twenty-three completed the 
questionnaire. The percentage of participants consuming coffee was higher (N= 492, 53.30%) than non-consumers (N= 
431, 46.70%). The frequency of coffee consumption was significantly higher (p = 0.003) in male than female 
participants. The respondents whose age ranges from 19 years to 30 years were consuming significantly more coffee 

Table 1 General Characteristics of the Participants in this Study

Coffee Consumption

Parameter Yes No All P value
N 492 (53.30) 431 (46.70) 923

Gender 0.003
Male 320 (65.04) 306 (70.83) 626 (67.83)

Female 172 (34.96) 125 (29.17) 297 (32.17)
Age 0.001

<18 years 35 (7.12) 31 (7.19) 66 (7.15)

19–30 years 354 (71.95) 279 (64.73) 633 (68.58)
31–40 years 103 (20.93) 121 (28.05) 224 (24.27)

Qualification 0.787

High school 164 (33.33) 135 (31.32) 299 (32.39)
Bachelor 302 (61.39) 271 (62.87) 573 (62.09)

Master 26 (5.28) 25 (5.80) 51 (5.52)

Month income (SAR) 0.227
<3000 223 (45.33) 187 (43.39) 410 (44.43)

3001–9000 153 (31.09) 122 (28.31) 275 (29.79)

9001–15,000 66 (13.42) 79 (18.33) 145 (15.71)
>15,001 50 (10.16) 43 (9.97) 93 (10.07)

Employee status 0.986

Student 180 (36.58) 160 (37.13) 340 (36.84)
Employee 244 (49.59) 212 (49.18) 456 (49.41)

Unemployed 68 (16.83) 59 (13.69) 127 (13.75)

Marital status 0.002
Unmarried 355 (72.15) 275 (63.80) 630 (68.25)

Married 137 (27.85) 156 (36.19) 293 (31.74)

Area of residency 0.321
Urban 456 (92.68) 395 (91.64) 851 (92.20)

Rural 36 (7.32) 36 (8.36) 72 (7.80)
Family type 0.496

Joint 444 (90.25) 390 (90.48) 834 (90.35)

Nuclear 48 (9.75) 41 (9.52) 89 (9.65)
Body mass index 0.593

Normal (<25kg/m2) 260 (52.85) 219 (50.81) 479 (51.89)

Overweight (25–29.9kg/m2) 138 (28.05) 118 (27.38) 256 (27.74)
Obese (>30kg/m2) 94 (19.10) 94 (21.81) 188 (20.37)

(Continued)
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(p = 0.001) compared to other age groups. Results also demonstrated that a significant higher frequency of coffee 
consumption was observed in the unmarried sample than married participants (p = 0.002). In addition, the frequency of 
coffee consumption was significantly higher (p = 0.001) in participants who slept 3–5 hours daily. Increased coffee intake 
(p = 0.002) was observed among smokers compared to non-smokers. Significant difference was not found between coffee 
consumers and non-coffee consumers in terms of qualification, monthly income, employment status, area of residence, 
family type, and body mass index.

Motivation for Coffee Consumption
The motivations for coffee consumption were compared according to gender. Independent t-test clearly showed (Table 2) 
a significant difference in motivations for the reinforcing effect. Mean scores of motivations for coffee consumption of male and 
female participants clearly indicate that female participant’s consuming coffee for reinforcing effect (M = 29.85, SD = 8.82) 
compared to their male counterparts (M = 26.80, SD = 8.72). However, no significant differences between males and females 
were found for cognitive enhancement, negative affect relief, weight control, and global CMQ scores.

Coffee Consumption Trend
Among the different types of coffee consumed, the prevalence of dripper coffee consumption (N=790 (85.59%)) was 
observed (Table 3) to be the highest with 20.15% participant consumed coffee in 2–3 times per day, followed by Arabic 
coffee consumption (N=779, (84.40%)). The prevalence of ice coffee, instant coffee, small express, plunger coffee, and 
large expresso consumption was about 70.31%, 61.87%, 55.03%, 44.74%. 44.09%, respectively. The prevalence of 
decaffeinated coffee was the least consumed type of coffee (N=288, (31.20%)).

Coffee Adverse Effects and Withdrawal Symptoms
Table 4 shows the adverse effects and withdrawal symptoms experienced by the study participants after consuming 
coffee. Participants of the present study complaint of many adverse effects after consuming coffee, such as restlessness, 

Table 1 (Continued). 

Sleep hours 0.001
2 8 (1.61) 5 (1.16) 13 (1.41)

3–5 280 (64.96) 202 (41.05) 562 (60.88)
6–8 124 (25.20) 74 (17.16) 198 (21.46)

9–11 50 (10.16) 50 (11.61) 100 (10.84)

>12 28 (5.68) 22 (5.11) 50 (5.42)
Smoking status 0.002

Smoker 280 (56.91) 32 (7.42) 312 (33.80)

Non-smoker 212 (43.09) 399 (92.58) 611 (66.19)

Note: Bold font = p < 0.005.

Table 2 Result of Coffee Consumption Motivations Among Male and Female Participants

CMQ Male Female All P value

Mean S.D Mean S.D Mean S.D

Cognitive enhancement 19.51 6.39 20.71 27 19.90 6.37 0.073
Negative effect relief 7.17 3.57 8.18 3.83 7.49 3.68 0.205

Reinforcing effect 26.80 8.72 29.85 8.82 27.78 8.86 0.001
Weight control 6.37 3.53 6.07 3.59 6.27 3.55 0.237
CMQ Global 39.85 18.92 64.83 19.07 61.46 19.10 0.213

Note: Bold font = p < 0.005. 
Abbreviation: CMQ, Caffeine Motives Questionnaire.
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shaky, excited, difficult falling, sleep, and fast heartbeat. Percentage of consuming coffee in male and female participants 
regarding adverse effects clearly indicated that male participants reported more adverse effects in terms of restlessness 
(71.42%), excited (65.11%), and difficulty of sleep (59.40%) compared to female counterparts (28.57%, 34.88%, 40.59% 
respectively). While female participants experienced shaky (52.42%) and fast heart beats (53.76%) in comparison to their 
counterpart male participants (47.57%, 46.23% respectively). However, significant differences between adverse effects of 
coffee consumption of male and female participants were not found for lack of energy, hot/red face, need to pee a lot, 
stomach upset, sudden leak, useful to comfort and difficulty in concentration.

Regarding the withdrawal symptoms experienced by the study participants, the results clearly showed (Table 4) that 
withdrawal symptoms, such as headache (53.95%), mood change (58.50%), and tiredness (64.93%) were mostly 
experienced by male participants compared to female participants (46.04%, 41.49%, 35.06% respectively). However, 
no significant difference was found between male and female subjects for nausea and drowsiness.

Table 3 Frequency of Coffee Consumption by Type

Coffee Type Coffee 
Intake Yes

Never Once in 
Month

1–2 Times 
a Month

Once in 
Week

2–3 Times 
a Week

Once in 
Day

2–3 Times 
a Day

Instant coffee 571 (61.86) 352 (38.14) 150 (16.25) 92 (9.97) 86 (9.31) 80 (8.67) 89 (9.64) 74 (8.02)

Arabic coffee 779 (84.40) 144 (15.60) 94 (10.18) 131 (14.19) 145 (15.71) 141 (15.28) 143 (15.49) 125 (13.54)

Small espresso 508 (55.04) 415 (44.96) 166 (17.98) 103 (11.16) 83 (8.99) 62 (6.72) 59 (6.39) 35 (3.79)

Large espresso 407 (44.09) 516 (55.91) 124 (13.43) 70 (7.58) 64 (6.93) 48 (5.20) 38 (4.12) 33 (3.58)

Ice coffee 649 (70.31) 274 (29.69) 116 (12.57) 126 (13.65) 101 (10.94) 128 (13.87) 102 (11.05) 76 (8.23)

Coffee dripper 790 (85.59) 133 (14.41) 79 (8.56) 93 (10.08) 113 (12.24) 145 (15.71) 174 (18.85) 186 (20.15)

Plunger/Dip coffee 413 (44.75) 510 (55.25) 101 (10.94) 86 (9.32) 71 (7.69) 58 (6.28) 44 (4.77) 53 (5.74)

Decaffeinated coffee 288 (31.20) 635 (68.78) 97 (10.51) 58 (6.28) 47 (5.09) 28 (3.03) 29 (3.14) 29 (3.14)

Table 4 Coffee Adverse Effects and Withdrawal Symptoms

Variables Male Female All P value

Adverse effects
Restlessness 45 (71.42) 18 (28.57) 63 (6.82) 0.000
Lack of energy 159 (62.10) 97 (37.89) 256 (27.35) 0.129

Shaky 49 (47.57) 54 (52.42) 103 (11.15) 0.001
Excited 140 (65.11) 75 (34.88) 215 (23.29) 0.000
Difficult falling sleep 180 (59.40) 123 (40.59) 303 (32.82) 0.002
A hot and red face 11 (37.93) 18 (62.06) 29 (3.14) 0.032
Need to pee a lot 153 (59.07) 106 (40.92) 259 (28.06) 0.095

Upset stomach 90 (53.57) 78 (46.42) 168 (18.20) 0.077

Sudden leak 52 (36.61) 90 (63.38) 142 (15.38) 0.085
Useful to comfortable 18 (46.15) 21 (53.84) 39 (4.22) 0.107

Fast heart beat 129 (46.23) 150 (53.76) 279 (30.22) 0.003
Difficulty in concentration 28 (66.66) 14 (33.33) 42 (4.55) 0.218
Never felt 184 (77.63) 53 (22.36) 237 (25.67) 0.081

Withdrawal symptoms
Headache 157 (53.95) 134 (46.04) 291 (31.52) 0.000
Mood change 203 (58.50) 144 (41.49) 347 (37.59) 0.001
Tiredness 50 (64.93) 27 (35.06) 77 (8.34) 0.014
Nausea 94 (60.64) 61 (39.35) 155 (16.79) 0.434
Drowsiness 30 (61.22) 19 (38.77) 49 (5.30) 0.696

Never experience 307 (74.69) 104 (25.30) 411 (44.52) 0.061

Note: Bold font = p < 0.005.
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Determinants of Coffee Consumption
Results of logistic regression analysis presented in Table 5 revealed gender (OR = 1.48, p value =0.005), age (OR = 1.01, 
p value =0.003), monthly income (OR = 0.59, p value =0.004), body mass index (OR = 3.49, p value =0.002), and 
smoking habits (OR = 1.30, p value =0.005), were significantly associated with coffee consumption. Analysis shows that 

Table 5 Logistic Regression Model Determining Independent 
Predictors of Coffee Consumption

Parameters OR C.I P value

Gender
Male 1.48 0.99–1.73 0.005
Female Reference

Age
<18 years Reference

19–30 years 1.01 0.54–1.23 0.003
>31 years 0.85 0.45–0.98 0.12

Qualification

High school Reference

Bachelors 0.85 0.47–1.55 0.60
Master 0.93 0.52–1.65 0.81

Monthly income

>3000 SAR 0.27 0.14–1.12 0.09
3001–9000 0.29 0.16–1.48 0.08

9001–15,000 0.59 0.27–1.96 0.004
>15,001 Reference
Employment status

Student Reference

Employee 1.02 0.68–1.54 0.90
Un employee 1.00 0.67–1.48 0.99

Marital status

Un married Reference
Engaged 0.93 0.39–2.18 0.86

Married 1.50 0.48–4.65 0.48

Discovered / widow 1.39 0.57–3.34 0.46
Area of residence

Urban 1.15 0.71–1.86 0.55
Rural Reference

Family type

Joint 0.97 0.62–1.50 0.90
Nuclear Reference

BMI

Normal <25 kg/m2 Reference
Overweight 25–29.9 kg/m2 1.25 0.42–2.12 0.62

Obese >30kg/m2 3.49 1.01–10.25 0.002
Sleeping hours
2 hours 0.79 0.25–2.77 0.72

3–5 hours 0.76 0.40–1.42 0.39

6–10 hours 1.26 0.70–2.26 0.43
9–11 hours 1.27 0.64–2.51 0.48

>12 hours Reference

Smoking habits
Smoker 1.30 0.99–172 0.005
Non smoker Reference

Note: Bold font = p < 0.005.
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coffee consumption was approximately one and half times more likely in male participants and about one time more 
likely in participants aged between 19 and 30 years old. The probability of coffee consumption was highest in 
participants with high family income levels. Moreover, coffee consumption was approximately three and a half times 
more likely in obese participants than in those with normal BMI. Moreover, coffee consumption was observed more in 
smokers than non-smokers. However, there was no statistically significant relationship between coffee consumption and 
participant’s qualification, employment status, marital status, area of residence, family type, and sleeping hours.

Discussion
The present study was conducted to investigate the coffee consumption behavior, motivations, trend, adverse effects, and 
withdrawal symptoms in young adults. The results of the study reported a prevalence of more than half of the total 
(53.30%) study sample consumed coffee. This value is very similar to a study conducted in the general population in 
eastern Saudi Arabia.28 The data showed that male participants reported higher consumption of coffee compared to the 
female counterparts and these findings are in line with other studies.29,30 However, some studies did not find results in 
line with our research, although their subjects had a much lower average age than in the present study.11,31,32 Moreover, it 
is notable that females experienced more negative effects of caffeine consumption than males, which may condition the 
percentage of consumption to be higher in males.

The intake of caffeine depends on age and, therefore, the main dietary caffeine source vary as age advances.33 

National Health and Nutrition Examination Surveys (NHANES) reported a positive correlation between age and total 
caffeine consumption until 45–65 years of age.34 Approximately 70% children and adolescents in the United States 
consume some form of caffeine on any given day, and around 89% of adults consume caffeinated beverages on a daily 
basis.35,36 Our results showed that participants whose age was 19–30 years consumed more coffee than other age groups, 
which is in agreement with previous studies.29,30 Pinhao et al37 reported that the age group between 30 and 40 years old 
was the one that consumed more caffeine, and in the second, people from 30 to 39 years old consumed caffeine similar to 
individuals more than 40 years of age.29,30 The consumption of coffee in older age may be higher because of rage and 
dependency.

The association between coffee consumption and marital status is still inconsistent. For instance, Deshmukh-Taskar 
and colleagues reported that married women consume caffeinated drinks nearly twice as frequently as unmarried 
women.38 However, a study conducted in Zayed University, United Arab Emirates, demonstrated that unmarried females 
consumed more coffee than married females,39 which is parallel to the present study. Furthermore, it was postulated that 
marital status and having children could bring changes in dietary habits and other lifestyle behaviors. Previous findings 
suggested that married people have a healthier dietary lifestyle compared to unmarried people, and this could be the main 
reason of less intake of coffee consumption among married people.40,41

Increased consumption of coffee has been also associated with poorer subjective sleep quality in university 
students.42,43 In agreement with these findings, in the present study, coffee intake was found to be related to poor 
sleep patterns. Effective sleep homeostasis has been linked to the effects of high adenosine concentrations during time 
awake and their dissipation during the sleep episode.44 Due to caffeine’s ability to block adenosine receptors,45 this 
mechanism may be disrupted, resulting in poorer sleep quality. Additionally, it has been suggested that caffeine may 
prevent the release of adenosine from melatonin.46 In humans, the regulation of the sleep-wake cycle is considered 
largely regulated by the neurohormone melatonin, whose levels begin to rise two hours before the usual bedtime.47 

Therefore, caffeine consumption may alter melatonin’s common circadian rhythm, leading to sleep deprivation. In 
addition to the abovementioned factors, there may be other reasons that affect the sleep patterns such as stress, excessive 
usage of electronic gadgets before sleep, physical activities, and consumption of junk food.42

The present study demonstrated higher coffee intake among smokes than non-smokers. These results are similar to 
previous studies showing that smokers consume more coffee.31,42 Physiological, cognitive, and environmental factors 
may all contribute to the relationship between smoking and caffeine consumption.31 Smoking may increase the rate of 
caffeine metabolism,47 as a result, smokers must consume caffeine more frequently than non-smokers in order to 
maintain a similar effect. There are other factors such as stress, which could have similar effect on the use of both 
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caffeine and nicotine leading to increased use of both.48 Previous studies reported that about 50% of the participants 
consumed more caffeine when experience stress.49

It is necessary to understand the motivations for coffee consumption and its misconceptions regarding its use. 
Previous studies demonstrated that college students believed that caffeine could use to enhance some aspects of mood, 
improve academic performance, feel more awake and alert, and to enjoy taste as well as to improve concentration.11,50,51 

A study from Korea reported that the motivation for caffeine consumption was due to many reasons, such as social 
factors, alertness, health, mood, daily habits, and sensory effects.42 Since we observed that young adults consume coffee 
for reinforcing effects (eg, taste, convenience, relaxation, social craving, reward, and improving mood). Therefore, it is 
important to improve the consumer’s knowledge about the real effects of coffee consumption.

Among the different types of coffee consumed in the present study, the prevalence of dripper coffee consumption was 
observed to be highest with 2–3 times per day. The intake percentage of different types of coffee consumption ranges 
from 70.31% (ice coffee) to 44.09% (large expresso). However, a study conducted at King Saud University, Riyadh, 
Saudi Arabia, demonstrated a higher consumption of Arabic coffee,25 which is similar to our results. In Saudi Arabian 
culture, the use of Arabic coffee or “qahwa” is a regular practice during special occasions.52

Previous researches reported that caffeine consumption may have many side effects,2,9,10,14,53,54 including psycho-
motor agitation, irritability, restlessness and anxiety, and an increase in blood pressure and arrhythmias. Difficulty in 
falling sleep, or insomnia may also occur. The potential harmful effects may depend not only on the consumed dose, but 
also on individual sensitivity as well as the limited and lower ability to metabolize caffeine in the liver. The risk of 
adverse health effects increases in a particularly sensitive individuals, ie, those with slow caffeine metabolism.1,2 In 
agreement with these observations, the results of our study showed that participants reported restlessness, shaky, excited, 
difficult falling, sleep, and fast heartbeat. These adverse effects may only have occurred after taking the exceeded dose of 
coffee. There is strong evidence to suggest that caffeine withdrawal occurs when regular consumption is deprived. The 
participants of the present study reported various symptoms associated with their high coffee consumption, such as 
headache, mood change, and tiredness. However, it is not easy to link these withdrawal symptoms to the high amount of 
coffee consumption, many researches have shown a strong association between such symptoms and coffee 
consumption.42,55–57

Coffee consumption has been strongly associated with several demographic and lifestyle variables. Previous 
researches have not examined such an extensive series of demographic factors and controlled for their effects in multiple 
regression analyses. It is usually reported that males consume more coffee than females, as observed in this study, these 
results are parallel to the studies conducted in different contexts.29,30,37 Coffee consumption has been positively 
associated with age in several studies. In the present study, age was also associated with coffee consumption. Because 
of the culture and tradition of consuming coffee in Saudi Arabia, young adults consume coffee excessively.24 In this 
study, those aged 19 to 30 years consumed substantially more coffee than other age groups. Nevertheless, given the 
growing popularity of these products, continued monitoring of coffee by the young populations is warranted. Previous 
studies have also revealed a similar association of coffee intake with age.36,58

Coffee intake was also related to an individual’s socioeconomic status. The participants belong to a moderate range of 
family income (9001–15,000 SAR) consuming more coffee. Previous studies suggested a direct association between high 
household income levels and the prevalence of coffee consumption.38,59,60 Furthermore, adults with low socioeconomic 
status reported less consumption of caffeine than higher income adults.34 The association of coffee intake with body mass 
index (BMI) is still inconsistent with mixed data. Numerous biologically active substances found in coffee have positive 
effects on obesity and other related abnormalities. Studies have shown that coffee consumption and obesity have 
a direct,61 inverse62 and neutral relationship.63 The inconsistent impact of coffee on health can be attributed primarily 
to variations in coffee composition and intake trend (such as coffee type and intake amount). Various studies conducted 
in Saudi Arabia demonstrated a positive and significant association between coffee consumption and BMI among female 
students.60,64 The present study supports the above findings showing a direct relationship between coffee intake and BMI 
in young adults. The association between coffee consumption and poor sleep quality is still controversial. Many studies 
concluded that caffeine use disrupts the sleep patterns among adults,65–67 which is similar to the findings of our present 
study. In contrast, a study conducted in three European nations reported that caffeine did not cause difficulty in sleep after 
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controlling for some demographics.68 There are other factors that affect sleep quality, such as electronic device usage, life 
style, and fast-food consumption.

One of the important strengths of the present study is that the motivations, adverse effects, and withdrawal symptoms 
of coffee consumption were examined first time in Saudi Arabia’s young adults. The second strength of this study is that 
a relatively close personal relationship between researchers and the study participants enable the authors to receive 
reliable and valid data. Because the researchers and the participants of this study belonged to Saudi Arabia, they shared 
language, religion, culture, and other attributes, which facilitated data acquisition and helped to get reliable and in-depth 
information. The researchers collected data in a congenial atmosphere, and with respect and understanding of their 
cultural background. This increased the likelihood of obtaining valid and reliable data.

Despite the strengths of the present study, this study presents some limitations that should be acknowledged. First, the 
present study confronts with the selection bias because the sample was taken from only one region of Saudi Arabia. 
Moreover, convenience sampling method was used to collect the sample was oblivious limitation. Therefore, the 
generalizability of our study should be carefully discussed. Second, due to its cross-sectional nature, no plausible 
causation can be obtained from our study. Third limitation of the study was sex disparity; our sample is mostly male, 
which made it impossible to general the results. Fourth, the majority of the participants were young adults, which 
represents an oblivious limitation in this study due to poor sample representativeness across all sociodemographic 
variables. Finally, this study did not measure the amount of coffee intake. Rather, it focused on the frequency of 
consumption of coffee. The caffeine content of products depends on the methods of preparation, brand, and serving size; 
hence variation exists.69 Measuring the amount of caffeine in products would not be accurate in self-reported studies; 
therefore, this study did not assess the actual caffeine amount. Future experimental studies to examine the retail 
caffeinated beverage products available in Saudi Arabia may be needed.

Conclusions
In the present study, more than half of this convenience sample consumes coffee, with the primary reason of consuming 
coffee for reinforcing effect. Moreover, the prevalence of dripper coffee consumption was observed to be the highest type 
of coffee consumed. Respondents experienced restlessness, shaky, excited, difficult falling sleep, and fast heartbeat as 
adverse effects of coffee consumption. Withdrawal symptoms such as headache, mood change, and tiredness were also 
reported after consuming a high amount of coffee. Gender, age, monthly income, BMI, and smoking habits are 
particularly important variables associated with coffee intake. Associations reported in the present study could allow 
implementing appropriate strategies to address behaviors towards excessive coffee consumption and its link to increased 
risk of poor health. This information from this study contributes to understanding the motivation behind coffee 
consumption in the young population of Saudi Arabia and provides knowledge on which to develop strategies to reduce 
the excess coffee consumption in this group. Considering the findings of this research as a baseline and adding more 
information such as the motives and profile of coffee, further research will be needed to continue monitoring the 
consumption, adverse effects and withdrawal symptoms of coffee among young adults in Saudi Arabia.
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