
ORIGINAL ARTICLE
Child Health Nurs Res, Vol.26, No.1, January 2020: 35-46
https://doi.org/10.4094/chnr.2020.26.1.35

ISSN(Print) 2287-9110

ISSN(Online) 2287-9129

CHNR
The Structural Equation Model of Intention to Discontinue Drinking Highly 
Caffeinated Beverage of Undergraduate Students 

Kyu Eun Lee1, Yunsoo Kim2

1Professor, Department of Nursing, Catholic Kwandong University, Gangneung; 2Assistant Professor, Department of Nursing, Catholic Kwandong University, 
Gangneung, Korea

Purpose: The purpose of this study was to test a model for intention to discontinuation drinking high caffeinated beverages 
among undergraduate students. This model was based on the Ajzen’s theory of planned behavior and Becker’s health belief 
model. Methods: Participants consisted of 201 undergraduate students. Data were collected by questionnaires from March 11 to 
May 24, 2019. Collected data were analyzed using SPSS/WIN 22.0, AMOS 22.0 program. Results: The assessment of the model 
indicated an acceptable fit (normed x2=1.65, goodness-of-fit index [GFI]=.83, adjusted GFI=.79, comparative fit index [CFI]=.92, 
standardized root mean square residual [SRMR]=.05, Tucker-Lewis index [TLI]=.91, normed fit index [NFI]=.87, root mean 
square error of approximation [RMSEA]=.07). Perceived behavior control, subjective norm, the subjective attitude was found to 
have a significant direct effect on the intention to discontinuation of drinking a high caffeinated beverage. The variances of this 
model explained 45.3% of the variance in intention to discontinuation of drinking a high caffeinated beverage. Conclusion: These 
results suggest that a need to increase awareness of adverse effects and potential risks of high caffeinated beverage consumption 
in undergraduate students. Besides, the university and government should provide education and campaigns to prevent 
excessive high-caffeinated beverage consumption.
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INTRODUCTION

1. Need for Study 

Recent improvements in living standards and advances in 
food processing technologies have been accompanied by in-
creasing demand and consumption of various kinds of pre-
pared foods. Of particular note, highly caffeinated energy 
drinks have become very popular among teenagers, college 
students, and office workers [1]. These products, some of 
which are marketed in Korea (such as Red Bull, Nalu, Burn, 
and Monster), contain up to 207 milligrams of caffeine in each 
can. Highly caffeinated drinks are purported not only to 
quench thirst and to be flavorful, but also to relieve fatigue 
and to cause both mental and physical arousal [2,3]. College 
students often try to stay awake for long periods of time in ef-
forts to earn high grades because of the pressure associated 
with future employment [2,4], and they also frequently mix 
these drinks with other caffeinated drinks (and even alcoholic 
beverages) to obtain stronger effects. A survey conducted by 
the Korea Consumer Agency (2013) showed that 88.7% of col-
lege students had tried energy drinks, which was higher than 
the corresponding percentages of middle-school and high- 
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school students, and that 49.3% of students had tried mixing 
energy drinks with alcohol [5].

Highly caffeinated drinks are known to enhance concen-
tration, endurance, and performance [6], but excessive con-
sumption may lead to hypersensitivity, overexcitement, and 
insomnia via the effects of these drinks on the central nervous 
system, as well as adverse effects on the stomach, intestine, co-
lon, and endocrine systems [4]. In particular, the excessive in-
take of highly caffeinated drinks by teenagers has been re-
ported as a potential cause of both physical health problems 
(e.g., heart problems) and mental problems (e.g., attention 
deficit hyperactivity disorder) [1,4,7].

Due to the problems posed by consuming highly caffei-
nated drinks, the Ministry of Food and Drug Safety [5] has 
mandated that warning labels be placed on these beverages 
cautioning against consumption by children, pregnant wom-
en, and those who are sensitive to caffeine, and has set the rec-
ommended amount of adult caffeine intake as less than 400 
mg daily. Since the caffeine content of energy drinks sold in 
Korea ranges from 30 to 207 mg per can [8], drinking two cans 
of a highly-caffeinated drink or consuming other caffeinated 
drinks can easily cause an individual to exceed the recom-
mended amount of daily caffeine intake. Therefore, measures 
should be devised to improve awareness of excessive caffeine 
intake.

Various theoretical approaches have been developed to 
predict human health behaviors, including the health belief 
model and the theory of planned behavior. The theory of plan-
ned behavior was developed by Ajzen in 1991 on the basis of 
the theory of reasoned action and has subsequently been used 
to explain various behaviors [9]. The theory of planned behav-
ior also includes perceived behavioral control as a way to ac-
count for human behaviors that cannot be controlled with an 
individual’s will, with a particular focus on intention as a di-
rect determinant of behavior, suggesting that intentions pre-
cede actions. In this framework, attitudes toward a behavior, 
subjective norms, and perceived behavioral control are seen 
as determinants of intention to engage in the behavior [9,10]. 
According to this theory, people are more likely to transform 
their thoughts into action if they think that their health actions 
produce value-creating results, that they need to carry out a 
certain action if they value themselves, and that they have the 
ability and opportunity to execute the action [11]. Since in-
tention is a significant predictor of behavior and perceived be-
havioral control can significantly explain high caffeine con-
sumption [12], encouraging the intention to stop consuming 
highly caffeinated drinks is expected to lead to an increase in 
the actual discontinuation of highly caffeinated drink con-
sumption. However, there are limits to the degree to which in-
tention can be explained only in terms of the basic variables of 

the theory of planned behavior since the factors that govern 
human behavior in relation to intention are influenced by var-
ious environmental and psychological causes.

The health belief model [13], developed by Becker, is wide-
ly used to predict health behavior based on behavioral ap-
praisals associated with perceived risks to which individuals 
are exposed. The health belief model suggests that health be-
liefs refer to subjective perceptions of a person’s health behav-
ior, and can be divided into perceived threats (based on a 
combination of susceptibility and severity) and behavioral as-
sessments (perceived benefits and perceived barriers) regard-
ing diseases. Recent studies using the health belief model 
have reported that health beliefs affect health prevention be-
haviors or intention to engage in health behaviors [14,15].

Previous studies of highly caffeinated beverages have pri-
marily focused on studying demographic factors related to 
high caffeine intake and the physiological and psychological 
effects of their consumption [4,7,16-18]. However, studies on 
socio-psychological factors that influence college students’ 
high-caffeine intake are rare, and no study has yet explored 
factors that affect the discontinuation of highly caffeinated 
beverage consumption. Due to stress from academics and un-
certainty regarding their career path, many college students 
consume highly caffeinated drinks in anticipation of positive 
effects such as enhanced performance through increased 
alertness [2,4,6], but instead suffer from undesired results of 
caffeine dependence, such as withdrawal, addiction, and sleep 
disorders [17,18]. Early adulthood, of which the time spent in 
college is a part, is an important period in which habits are es-
tablished that persist for the rest of the lifetime. Therefore, 
forming good habits in terms of caffeine consumption during 
this period could serve as a foundation for improving the 
health of university students and enabling them to reach their 
maximum health potential in adulthood.

In light of these considerations, by applying the theory of 
planned behavior and the health belief model, we sought to 
identify the crucial variables that influence undergraduate 
students’ intention to stop consuming highly caffeinated 
drinks, to characterize the relationships between highly caf-
feinated drink consumption and related variables, and to ex-
plain the extent to which these variables influence intention to 
discontinue highly caffeinated beverage consumption. By do-
ing so, we hope to provide a basic reference for guiding col-
lege students to engage in appropriate consumption of highly 
caffeinated beverages.

2. Purpose 

The purpose of this study was to establish a hypothetical 
model of the factors influencing college students’ intention to 
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Figure 1. Hypothetical model.

stop drinking highly caffeinated beverages based on Ajzen’s 
theory of planned behavior [9] and Becker’s health belief 
model [13], to identify the causal relationships among these 
factors, and then finally to test the model fit. 

3. Theoretical Framework and Hypothetical Model

Our paper builds on the prior work by Ajzen [9] and Becker 
[13]. Furthermore, we established a theoretical framework of 
the relationships among the relevant factors based on the pri-
or literature investigating college students’ intention to cease 
high caffeine intake. Our hypothetical model of the intention 
to stop high caffeine consumption consisted of two exogenous 
variables (perceived benefits, perceived barriers) and four en-
dogenous variables (subjective attitudes, subjective norms, 
subjective behavioral control, and intention to discontinue).

Perceived benefits and perceived barriers affect subjective 
attitudes towards the intention to stop high caffeine intake, 
and subjective attitudes in turn affect the intention. Perceived 
benefits and perceived barriers of high caffeine intake affect 
subjective norms, which again affect the intention to dis-
continue high caffeine intake. The perceived benefits and per-
ceived barriers of high caffeine intake affect perceived behav-
ioral control, which affects the intention to stop high caffeine 
intake. A hypothetical path constructed on this basis is shown 
in Figure 1.

METHODS

1. Study Design

Based on the theory of planned behavior and health belief 
model, this study identified causal relationships among fac-
tors influencing college students’ intention to stop drinking 
highly caffeinated beverages, established a hypothetical mod-
el, and tested the hypothesis and the suitability of a structural 
equation model.

2. Participants

The participants of this study were 201 university students 
from five cities and provinces (Seoul, Gyeonggi, Gangwon, 
South Chungcheong, and South Gyeongsang Provinces). 
First, students from each location were randomly selected. We 
surveyed 405 students who had agreed to participate after re-
ceiving an explanation of the purpose of the study and se-
lected 201 students who were suitable for the purposes of the 
study. Those who met at least one of the following three cri-
teria were selected as participants: 1) having consumed highly 
caffeinated drinks in the past week, 2) consuming at least four 
caffeinated drinks daily, 3) responding that they were ad-
dicted to caffeine.

The number of participants in this study was based on the 
maximum likelihood method of selecting a sample size in a 
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structural equation model, and 405 responses were first soli-
cited in consideration of the exclusion rate because the data 
satisfied multivariate normality. Finally, 201 responses were 
selected and the remaining 204 were excluded because the re-
sponses were inappropriate or the respondents did not report 
high caffeine intake. Although scholars have expressed vari-
ous opinions regarding appropriate sample sizes, a sample of 
201 participants was deemed to be an appropriate number for 
this study according to evidence suggesting that an appro-
priate sample size is 150~400 on the basis of a classification of 
five factors that may influence the sample size [19,20].

3. Measurements

We removed items with an average variance extracted 
(AVE) below .50 in confirmatory factor analysis (CFA) and 
then conducted the analysis. The final items included the gen-
eral characteristics of the study participants, five items on per-
ceived benefits, three items on perceived barriers, seven items 
on subjective attitudes, and four items on the intention to stop 
drinking highly caffeinated beverages. We followed the sur-
vey method described by Ajzen [9] and gathered information 
on subjective attitudes towards stopping high caffeine intake, 
subjective norms, perceived behavioral control, and the in-
tention to stop high caffeine intake. Then, two professors in 
charge of postgraduate nursing research methodology con-
firmed the content validity of the items after two researchers 
had modified and revised the method to fit the purpose of the 
study.

1) General characteristics
The general characteristics of the participants included age, 

grade, gender, and pattern of high caffeine intake, which con-
sisted of the amount of caffeine consumed in the past week, 
the timing and place of highly caffeinated drink consumption, 
the presence and symptoms of side effects from high caffeine 
intake, and the reason why respondents perceived themselves 
to be caffeine addicts.

2) Perceived benefits
Perceived benefits refer to individuals’ beliefs that certain 

actions are beneficial for preventing them from developing a 
disease [13]. This study measured perceived benefits through 
five binary-scale items on perceived benefits from the Caf-
feine Belief Scale developed by McIlvain, Noland, and Bickel 
[21], which is based on Becker’s health belief model. Each item 
is given a response of ‘yes’ (1 point) or ‘no’ (0 points), with 
higher scores corresponding to more perceived benefits from 
consuming caffeine. The Kuder Richardson-20 (KR-20) con-
fidence level of this scale in this study was .74.

3) Perceived barriers
Perceived barriers refer to the degree to which individuals 

perceive negative factors that prevent them from implement-
ing disease prevention actions [13]. This study measured per-
ceived barrier through three binary-scale items on perceived 
barriers from the Caffeine Belief Scale developed by McIlvain 
et al. [21], which is based on Becker’s health belief model. The 
response to each item is ‘yes’ (1 point) or ‘no’ (0 points), and 
higher scores indicate that an individual experiences more 
side effects from consuming caffeinated drinks. The KR-20 
confidence level of this scale in this study was .74.

4) Subjective attitudes
Attitudes refer to the degree to which an individual pos-

itively or negatively evaluates the performance of a particular 
action [9], which in this study meant positive or negative as-
sessments of discontinuing highly caffeinated drink con-
sumption. To evaluate attitudes, the following eight semantic 
differential scales were used: Stopping the consumption of 
highly caffeinated drinks is desirable/undesirable, important/ 
unimportant, optional/mandatory, unrealistic/realistic, harm-
ful/beneficial, hard/easy, stupid/wise, and joyless/joyful.

After removing one of the items (optional/mandatory), for 
which an AVE of less than or equal to .50 was found in CFA, 
the remaining seven items were used. On the attitude meas-
urement tool, 1 to 7 points were assigned to each pair of ad-
jectives representing an individual’s assessment of an action. 
Attitudes were represented by the sum of the seven items, 
with the total score ranging from 7 to 49 points. Cronbach’s ⍺ 
for this tool was .85 in this study.

5) Subjective norm
Subjective norms refer to the degree to which individuals 

subjectively perceive social pressure to perform certain ac-
tions [9]. In this study, subjective norms referred to the degree 
to which subjects were aware of pressure from others to dis-
continue high caffeine intake. Subjective norms were meas-
ured on a 7-point scale containing three items. Each item re-
ceived a response ranging from ‘strongly disagree’ (1 point) to 
‘strongly agree’ (7 points), with higher scores corresponding 
to stronger subjective norms for stopping high caffeine intake. 
Cronbach’s ⍺ for this tool was .90 in this study.

6) Perceived behavioral control
Perceived behavioral control refers to the degree of diffi-

culty that individuals perceive in certain actions. In this study, 
it referred to the degree of difficulty that individuals per-
ceived in discontinuing highly caffeinated drink consumption 
[9]. Perceived behavioral control was measured on a 7-point 
scale with five items. Each item received a response of ‘strong-
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ly disagree’ (1 point) to ‘strongly agree’ (7 points), with higher 
scores corresponding to greater perceived ease of discontinu-
ing high caffeine intake. Cronbach’s ⍺ for this tool was .89 in 
this study.

7) Intention to stop
Intention refers to the degree to which an individual in-

tends to perform a specific action [9], and in this study, it re-
ferred to how voluntarily the subject would work to stop con-
suming highly caffeinated drinks and how much effort they 
would make to do so within the next 2 weeks. Intention was 
measured on a 7-point scale with four items. Each item re-
ceived a response ranging from ‘strongly disagree’ (1 point) to 
‘strongly agree’ (7 points), with higher scores indicating a 
stronger intention of stopping caffeine intake. Cronbach’s ⍺ 
for this tool was .88 in this study.

4. Data Collection and Ethical Concerns

Data were collected from March 11, 2019 to May 24, 2019 af-
ter obtaining approval from the Institutional Life Research 
Ethics Committee (CKU-19-01-0101). In total, 410 university 
students who expressed their intention to participate in the 
study signed written consent forms and were given instruc-
tions on how to participate after receiving an explanation about 
the purpose and confidentiality of the study, the anonymity of 
the research, the academic purposes of data collection, and 
their ability to refuse to participate or withdraw from the 
study without any disadvantages. The time required to com-
plete the survey was 10~15 minutes and small rewards were 
provided for the participants. Of the 410 surveys, 405 were re-
turned and 201 of the responses (from individuals with high 
caffeine intake) were used for the final data analysis.

5. Data Analysis 

The collected data were analyzed using SPSS for Windows 
version 22.0 and AMOS version 22.0 (IBM Corp., Armonk, 
NY, USA). The variables related to participants’ general char-
acteristics were analyzed in terms of frequency, percentage, 
mean, and standard deviation as descriptive statistics.

The multivariate normality of the sample was verified by 
mean values, standard deviation, skewness, and kurtosis us-
ing SPSS for Windows version 22.0. The model fit was vali-
dated using AMOS version 22.0. Model fit was tested using 
the x2 test (CMIN), normed x2 test (CMIN/df), goodness-of- 
fit index (GFI), adjusted goodness of fit index (AGFI), com-
parative fit index (CFI), a non-normed fit index (Tucker-Lewis 
index; TLI), normed fit index (NFI), standardized root mean 
square residual (SRMR), and root mean square error of ap-

proximation (RMSEA). The significance of the estimated co-
efficient for each path in the hypothetical model was analyzed 
through the critical ratio and p-value (p<.050). To verify the 
statistical significance of the direct, indirect, and total effects 
of the hypothetical model, the bootstrapping method was used.

RESULTS

1. General Characteristics of the Participants

The general characteristics of the study participants are 
shown in Table 1. In total, 201 participants were eligible for 
the study. Their average age was 22.2 years, 45.3% were soph-
omores, and 52.2% were women. The average number of caf-
feinated drinks consumed was 3.44, and the average number 
of highly caffeinated drinks consumed was 1.57 weekly. Libra-
ries were the location of consumption for 36.3% of the partic-
ipants, and 41.8% of the participants consumed caffeine before 
and after studying. Side effects of caffeine intake were re-
ported by 39.3% of participants, including sleep disorders 
(36.8%) and heart palpitations (34.9%). The reasons for consid-
ering themselves to be caffeine-addicted were that they con-
sumed caffeine at least once a day (43.8%), relied on (31.8%), 
felt anxious about not consuming caffeine (14.9%), and others 
(10.5%).

2. Descriptive Statistics and Confirmatory Factor Analysis

The mean score for the perceived benefits of high caffeine 
intake was 2.40, the mean score for perceived barriers was 
1.87, the mean score for subjective attitudes was 29.46, the 
mean score for subjective norms was 3.53, the mean score for 
perceived behavioral control was 4.28, and the mean score for 
intention to stop was 3.29. Single-variable normality testing 
yielded skewness of -0.51 to 0.50 and kurtosis of -0.97 to 0.89. 
Since the absolute values of skewness and kurtosis were dis-
tributed between -2 and +2, the conditions of single-variable 
normality were met. CFA was conducted to assess the validity 
of normality, and demonstrated that the normalized standard 
factor loading was above the baseline value (λ>.50), the con-
struct validity was above .80, and the AVE was above .50, in-
dicating that there was no issue with convergent validity. We 
further examined the correlations between the correlation ma-
trix and the AVE to verify discriminant validity. The correla-
tion coefficients ranged between .07 and .53, with absolute 
values are less than .85 (Table 2).

3. Goodness-of-fit Testing of the Model

Prior to analyzing the hypothetical model, we conducted 
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Table 1. General Characteristics of Participants (N=201)

Characteristics Categories n (%) or M±SD

Age (year) 22.2±13.1

Year in college Freshman
Sophomore
Junior
Senior

 44 (21.9)
 91 (45.3)
 35 (17.4)
 31 (15.4)

Sex Male
Female

 96 (47.8)
105 (52.2)

Caffeinated beverage intake per week (cups) 3.44±2.55

Highly caffeinated beverage intake per week (cans) 1.57±2.08

Time of caffeine consumption Before and after studying
When feeling drowsy 
Before and after meals 

 84 (41.8)
 56 (27.9)
 61 (30.3)

Location of caffeine consumption Library
House
Classroom
Bar
Others

 73 (36.3)
 63 (31.3)
 35 (17.5)
 5 (2.5)

 25 (12.4)

Adverse experience with caffeine intake Yes
No

 79 (39.3)
122 (60.7)

Symptoms of adverse effects* (n=79) Sleeplessness
Palpitation
Skin roughness
Anxiety 
Others

 39 (49.4)
 37 (46.8)
 14 (17.7)
10 (1.7)
 6 (7.6)

Reasons for considering oneself a caffeine addict I consume it at least once a day
I rely on caffeinated beverages
If I don't drink caffeinated beverages, I become nervous
Others

 86 (42.8)
 64 (31.8)
 30 (14.9)
 21 (10.5)

*Duplicate responses.

goodness-of-fit testing without modifying model. Because 
CFA confirmed the suitability of the model that included 
measurements of subjective attitudes, subjective norms, and 
perceived behavioral control over the discontinuation of high- 
caffeine intake. The following values were obtained from 
goodness-of-fit testing: x2=296.61, normed x2=1.65, GFI=.83, 
AGFI=.79, CFI=.92, SRMR=.05, TLI=.91, NFI=.87, and RMSEA 
=.07. Initially, it appeared that the hypothetical model would 
be rejected, as x2=296.61 (p<.001), but we also utilized the 
normed x2 (x2/df) as a measure that is less sensitive to sample 
size than x2 [19,20]. The normed x2 was found to be 1.65, 
where a value less than 2 indicates a good fit. The GFI, CFI, 
SRMR, and TLI also showed robust results. Although the val-
ues of RMSEA (.07) and NFI (.87) were not consistent with 
goodness-of-fit criteria, they tend to decrease when a weak 
causal relationship is inserted into a model because the AGFI 

adjusts the values of the GFI to account for the simplified na-
ture of the model. In addition, research has shown that the 
AGFI does not produce robust results [22], and studies in re-
cent years have tended not to report the AGFI. Values of 
RMSEA <.05 indicate that a model is suitable, and values 
within the range of .05 to .08 are considered to be acceptable. 
Therefore, the goodness of fit of this model can be assessed as 
acceptable [22].

4. Analysis of the Hypothetical Model

The results of the analysis of college students’ intention to 
stop drinking highly caffeinated drinks are shown in Table 3 
and Figure 2. The scores for subjective norms relating to high 
caffeine intake increased as scores for perceived barriers in-
creased (β=.13, p=.046), and the scores for perceived behav-
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Table 2. Descriptive Statistics of Observed Variables (N=201)

Characteristics M±SD MR Skewness Kurtosis SE Estimate CR p

Perceptual benefits 2.40±1.45 5.00 0.06 -0.80 0.83 - - -

Perceptual barriers 1.87±0.94 3.00 -0.51 -0.59 1.00 - - -

Subjective attitudes 29.46±7.49 42.00 0.14 0.89 

Undesirable - desirable 4.27±1.49 6.00 -0.13 -0.40 1.00 - - -

Unimportant - important 4.16±1.51 6.00 -0.09 -0.24 0.84 0.12 7.01 ＜.001

Unrealistic - realistic 3.94±1.39 6.00 -0.03 0.18 0.94 0.11 8.39 ＜.001

Harmful - beneficial 4.36±1.52 6.00 -0.06 -0.57 1.00 0.12 8.15 ＜.001

Hard - easy 4.00±1.56 6.00 0.03 -0.50 1.02 0.13 8.14 ＜.001

Stupid - wise 4.44±1.36 6.00 -0.02 -0.16 1.07 0.11 9.51 ＜.001

Joyless - joyful 4.30±1.44 6.00 -0.10 0.25 1.05 0.12 8.92 ＜.001

Subjective norms 3.53±1.54 6.00 0.12 -0.48

Most people who are important to me think 
I should not drink highly caffeinated 
beverages within the next 2 weeks.

3.22±1.74 6.00 0.27 -0.87 1.00 - - -

Most people who are important to me are in 
favor of me not drinking highly caffeinated 
beverages within the next 2 weeks.

3.76±1.64 6.00 -0.10 -0.60 0.88 0.06 14.30 ＜.001

Most of the people who are important to 
me hope I don't drink highly caffeinated 
beverages within 2 weeks.

3.62±1.70 6.00 -0.04 -0.85 0.97 0.06 15.45 ＜.001

Perceived behavioral control 4.28±1.53 5.60 0.12 -0.84

It is difficult to control. 4.18±1.92 6.00 0.03 -1.21 0.79 0.09 9.28 ＜.001

It is manageable. 4.22±1.90 6.00 -0.06 -1.13 1.00 - - -

It is easy to control. 4.92±1.65 6.00 -0.51 -0.69 0.70 0.07 9.52 ＜.001

I can control it through my will. 4.04±1.87 6.00 0.04 -1.14 1.21 0.07 16.60 ＜.001

It depends on what I do. 4.03±1.90 6.00 -0.03 -1.09 1.22 0.07 16.48 ＜.001

Intention to stop 3.29±1.70 6.00 0.31 -0.76

I plan to stop drinking highly caffeinated 
beverages.

3.42±1.83 6.00 0.26 -0.92 1.00 - - -

I will do my best to stop drinking highly 
caffeinated beverages.

3.49±1.83 6.00 0.23 -0.97 1.12 0.03 35.71 ＜.001

I will aim to stop drinking highly caffeinated 
beverages.

3.24±1.78 6.00 0.35 -0.81 0.92 0.03 27.22 ＜.001

I will try to stop drinking highly caffeinated 
beverages.

3.02±1.79 6.00 0.50 -0.72 0.81 0.05 17.57 ＜.001

MR=Measurement range; SE=Standardized estimate; CR=Critical ratio.

ioral control increased as perceived benefits decreased (β= 
-.13, p=.043) and perceived barriers increased (β=.09, p=.034). 
The scores for intent of discontinuation increased with in-
creasing scores for subjective attitudes (β=.22, p=.031), sub-
jective norms (β=.38, p=.004), and perceived behavioral con-

trol (β=.55, p=.004). The coefficient of determination was 45.3%.

DISCUSSION

Based on Ajzen’s theory of planned behavior [9] and 
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Figure 2. Effect analysis in the structural equation model.

Becker’s health belief model [13], this study developed a hy-
pothetical model describing intention to discontinue highly 
caffeinated drink consumption through a structural equation 
model within a theoretical framework of factors that influence 
the intention to stop high caffeine intake. In college students, 
perceived behavioral control, subjective norms, and sub-
jective attitudes were shown have a direct effect on their in-
tention to discontinue high levels of caffeine consumption. 
This is consistent with previous findings [23-25] that in-
creased perceived behavioral control, subjective norms, and 
subjective attitudes all impacted intention to stop various 
behaviors.

These results show that perceived behavioral control over 
highly caffeinated beverage intake among college students 
had the most significant impact on their intention to dis-
continue consuming highly caffeinated beverages. Similar re-
sults were reported in a meta-analysis published in a major 
Korean academic journal [26], but distinct results were re-
ported in a meta-analysis of reduced alcohol intake [27], a 
meta-analysis of health behaviors of young people in relation 
to nutrition [23], and a meta-analysis of health behaviors [25]. 
Perceived behavioral control refers to the perceived degree of 

difficulty in performing an action, which we believe reflects 
actual control. The present study found that college students’ 
caffeine intake happened before and after studying (41.8%), 
before and after meals (30.3%), and when they felt drowsy 
(27.9%); these are contexts that the participants judged as rela-
tively easy for discontinuing highly caffeinated drink con-
sumption, a logical leap from findings of certain locations of 
caffeine consumption to evidence of actual discontinuation.

This result supports previous findings that perceived be-
havioral control is affected by external control factors (e.g., 
time and opportunity) [28]. We propose that external control 
factors should be added to the perceived behavioral controls 
associated with high caffeine intake in future studies.

Subjective norms on highly caffeinated beverage intake 
were found to affect the intention to stop. The average score 
for subjective norms perceived by the subjects of this study 
was 3.53 points, and the average score for the item asking 
whether people who are close to the subjects were in favor of 
them stopping caffeine consumption within the next 2 weeks 
was 3.76, indicating that respondents felt particularly strong 
social pressure from certain people. Respondents with higher 
scores for subjective norms were more likely to intend to dis-
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Table 3. Model Fit, Estimates, and Standardized Effects of the Model (N=201)

Model fit
Model χ2 χ2/df GFI AGFI CFI SRMR TLI NFI RMSEA

Hypothetical model 296.61 1.65 .83 .79 .92 .05 .91 .87 .07

Endogenous variables Exogenous variables Estimate
Standardized 

estimate
Critical

ratio
SMC

Summary of 
structural model

Subjective attitudes Perceptual benefits
Perceptual barriers

-0.036
0.035

0.056
0.087

-0.633
0.397

0.044

Subjective norms Perceptual benefits
Perceptual barriers

0.060
0.219

0.079
0.123

0.759
1.778

0.090

Perceived behavioral 
control

Perceptual benefits
Perceptual barriers

0.164
0.092

0.090
0.138

0.397
-0.663

0.122

Intention to stop Perceptual benefits
Perceptual barriers
Subjective attitudes
Subjective norms
Perceived behavioral control

0.031
0.085
0.223
0.427
0.532

0.069
0.106
0.100
0.070
0.057

0.447
0.801
1.804
6.138
7.750

0.453

Endogenous variables Exogenous variables
Direct effect Indirect effect Total effect

B p B p B p

Direct, indirect, and 
total effects in the 
model

Subjective attitudes Perceptual benefits
Perceptual barriers

-.05
.03

.607

.771
-
-

-
-

-.05
.03

.607

.771

Subjective norms Perceptual benefits
Perceptual barriers

.06

.13
.413
.046

-
-

-
-

.06

.13
.413
.046

Perceived behavioral 
control

Perceptual benefits
Perceptual barriers

-.13
.09

.042

.034
-
-

-
-

.13

.09
.042
.034

Intention to stop Perceptual benefits
Perceptual barriers
Subjective attitudes
Subjective norms
Perceived behavioral control

.11

.07

.22

.38

.55

.161

.275

.031

.004

.004

.09

.03
-
-
-

.086

.611
-
-
-

.11

.07

.22

.38

.55

.161

.275

.031

.004

.004

GFI=Goodness of fit index; AGFI=Adjusted goodness of fit index; CFI=Comparative normed of fit index; SRMR=Standardized root mean square 
residual; TLI=Tucker-Lewis index; NFI=Normed fit index; RMSEA=Root mean square error of approximation; SMC=Squared multiple correlation.

continue caffeine intake, which can be interpreted as the sub-
jects seeing positive impacts from subjective norms on dis-
continuing highly caffeinated drink consumption.

Attitudes toward cessation of high levels of caffeine intake 
were found to have a significant effect on the intention to stop, 
which supports the results of a previous study that more pos-
itive subjective attitudes were associated with greater willing-
ness to quit smoking [29]. However, other studies [23,25,27] 
have shown that subjective attitudes had the strongest influ-
ence on intention, contradicting the results of this study. 
When attitudes and subjective norms do not match each other, 
an individual’s intention is determined by the relative im-
portance of the two factors. For example, attitudes are im-
portant for competitive behaviors, while norms are more im-

portant for cooperative behaviors. The subjective attitudes 
and subjective norms analyzed in this study are not conflict-
ing concepts; instead, ceasing caffeine intake is a cooperative 
behavior, making subjective norms more important in this 
context.

In the present study, the score for attitudes toward stop-
ping drinking highly caffeinated beverages was 29.46 points, 
showing a positive attitude toward discontinuing consump-
tion.

In this study, lower scores for perceived benefits and higher 
scores for perceived barriers affected perceived behavioral 
control. The most popular timing of caffeine intake was before 
and after studying, and the most popular location was the 
library. Since the location of highly caffeinated drink con-
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sumption was inherently linked to academics, we conclude 
that the college students consumed highly caffeinated drinks 
in anticipation of a stimulating effect that would help them 
concentrate on their studies. This appears to be a result of an-
ticipating the positive effects of caffeine on mental activ-
ity (i.e., a rapid pharmacological reaction and enhanced per-
formance through its stimulatory effects) [18]. However, the 
average score for perceived benefits was 2.59 out of 5; this me-
diocre result indicates that the expectations of benefits from 
those effects was not particularly high.

It was found that 39.3% of the participants in the present 
study had experienced side effects of caffeinated drink con-
sumption, including sleep disorders, heart palpitations, skin 
roughness, anxiety, and others. These findings are similar to 
those of a previous study, which reported that sleep disorders 
were the most common side effect, followed by excess uri-
nation and palpitation [18]. Because caffeine is well known for 
its positive effects, such as promoting a clear mind and in-
creased concentration, many people enjoy drinking highly 
caffeinated drinks [2-4]. However, excessive consumption of 
caffeine can lead to acute addiction symptoms such as poor 
appetite, anxiety, vomiting, and tachycardia, as well as chronic 
addiction symptoms such as hypersensitivity, muscle cramps, 
insomnia, and heart palpitations [17,18].

Perceived barriers appeared to be higher than perceived 
benefits, as the mean score for perceived barriers was 1.87 out 
of 3 points. Perceived barriers do not directly or indirectly af-
fect the intention to discontinue high levels of caffeine intake, 
but affect it through mediation by subjective norms. Perceived 
barriers also exert an effect by means of perceived behavioral 
control, along with perceived benefits. This is consistent with 
the findings of a prior study [30] suggesting that the benefits 
and risks associated with health threats of adolescents’ high 
caffeine intake were the strongest predictor variables. A prior 
study [30] found that high caffeine drinkers were less likely to 
recognize the severity and likelihood of the risks of excessive 
caffeine intake than non-drinkers.

The subjects of this study were limited to those who con-
sumed highly caffeinated beverages. We suggest that future 
studies should include subjects who do not consume highly 
caffeinated drinks and investigate their perceptions of sus-
ceptibility, severity, self-efficacy, and cues for behavior. 

This hypothetical model built on the basis of the theory of 
planned behavior provides a suitable theoretical framework 
to explain the nature of college students’ intention to stop con-
suming highly caffeinated drinks, as its explanatory power 
was relatively high. Subjective attitudes, subjective norms, 
and perceived behavioral control explained 45.3% of college 
students’ intention to discontinue consumption of highly caf-
feinated beverages. This level of explanatory power is higher 

than was obtained in a Korean meta-analysis [26], which re-
ported that attitudes, subjective norms, and perceived behav-
ioral control had an explanatory power of 31.5%, and is sim-
ilar to the explanatory power (45.0%) reported in a previous 
meta-analysis [23] that applied the theory of planned behav-
ior to analyze nutrition-related health behaviors of young 
subjects within the age range of 18 to 29 years. Some of the 
model fit values in this study were somewhat low, which is as-
sumed to result from the use of a different measurement sys-
tem for the variables in Ajzen’s theory of planned behavior [9] 
and Becker’s health belief model [13,19]. We propose that a 
similar measurement system should be used in the future 
when selecting questionnaire items to measure study varia-
bles and that studies be carried out with a rigorous review of 
content validity.

This study is meaningful in that it can be used as a basic ref-
erence for developing an intervention program to promote 
the discontinuation of highly caffeinated drink intake by iden-
tifying factors affecting college students’ intention to stop 
drinking highly caffeinated beverages.

In summary, subjective attitudes, subjective norms, and 
perceived behavioral control over the intention to cease high 
levels of caffeine consumption were found to affect the in-
tention to stop, perceived benefits affected subjective norms, 
and perceived benefits and barriers affected behavioral control.

Therefore, in order to promote cessation of high levels of 
caffeine consumption among college students, it is necessary 
to emphasize attitudes toward discontinuing high levels of 
caffeine consumption, subjective norms relating to high caf-
feine intake, and improvements in perceived behavioral con-
trol. In particular, as behavioral control was found to be the 
most significant factor affecting the intention to discontinue 
high levels of caffeine intake, we expect that this study will be 
utilized to develop an intervention program to promote dis-
continuation of highly caffeinated drink consumption. 

CONCLUSION

Based on Ajzen’s theory of planned behavior and Becker’s 
health belief model, this study confirmed that a structural 
equation model was appropriate for explaining university 
students’ intention to discontinue highly caffeinated drink 
consumption. The most influential factor was perceived be-
havioral control, and other significant factors included sub-
jective norms and subjective attitudes. While most of the past 
research were related to caffeinated drink consumption has 
only been conducted on the fact finding, but this study is 
meaningful in that it established causal links between factors 
affecting the intention based on Becker’s and Ajzen’s theory to 
discontinue highly caffeinated drinks consumption in a sam-
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ple of undergraduate students who were high caffein drinks 
users.

However, the limitations of this study are as follows. First, 
its generalizability is limited, as it does not represent all 
Korean university students, although subjects were selected 
from five geographically diverse cities and provinces. Second, 
it was not possible to objectively confirm heavy caffeine use 
because a self-reported survey was used to analyze partic-
ipants’ caffeine drinking patterns and perceptions of them-
selves as caffeine addicts. Third, we were not able to confirm 
whether actions were taken to stop drinking highly caffei-
nated drinks by the subjects who expressed an intention to do 
so. These limitations need to be addressed by collecting a sam-
ple that properly represents Korean college students and 
identifying subjects with high caffeine intake through actual 
measurements in future studies applying the theory of plan-
ned behavior. In addition, we suggest that further studies uti-
lizing the extended theory of planned behaviors, including so-
cial and psychological factors related to caffeine consump-
tion, should be conducted in the future.
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