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Energy Drink and Coffee Consumption and
Psychopathology Symptoms Among Early Adolescents:

Cross-Sectional and Longitudinal Associations

Naomi R. Marmorstein, PhD

Background: Little is known about possible links between energy drink use and psychopathology among
youth. This study examined cross-sectional and longitudinal associations between energy drink consump-
tion and psychopathology among early adolescents. In addition, associations between psychopathology and
coffee consumption were examined to assess whether findings were specific to energy drinks or also applied
to another commonly used caffeinated beverage.
Methods: One hundred forty-four youth who participated in the Camden Youth Development Study (72
males; mean age 11.9 at wave 1; 65% Hispanic, 30% African American) were assessed using self-report
measures of frequency of energy drink and coffee consumption and depression, anxiety, conduct disorder
(CD) symptoms, and teacher reports of attention-deficit hyperactivity disorder (ADHD). Youth (92%) were
reassessed 16 months later.
Results: Concurrently, energy drink and coffee consumption were associated with similar psychopathology
symptoms; when the other beverage was adjusted for, energy drinks remained associated with CD and cof-
fee remained associated with panic anxiety. Initial energy drink consumption predicted increasing ADHD
and CD over time, though the association with CD dropped to a trend level of significance when coffee was
adjusted for. Initial levels of hyperactive ADHD predicted increasing coffee consumption over time; this
association remained when energy drinks were controlled. Social anxiety was associated with less increase
in energy drink consumption over time, controlling for coffee.
Conclusion: Energy drink and coffee consumption among early adolescents are concurrently associated with
similar psychopathology symptoms. Longitudinally, the associations between these beverages and psychopa-
thology differ, indicating that these substances have differing implications for development over time.

Introduction

Energy drink consumption in the United States has

been growing rapidly,1,2 and over 30% of adoles-

cents use energy drinks regularly.3,4 Despite their preva-

lent use and negative physical health consequences,5–8

little is known about potential mental health correlates of

energy drink consumption among young people. In addi-

tion, information regarding possible associations between

coffee consumption and symptoms of psychopathology re-

mains sparse. The purpose of this study was to examine

how the frequencies of energy drink and coffee consump-

tion relate to symptoms of psychopathology among early

adolescents (defined in this study as approximately ages

11–14), both concurrently and longitudinally.

There are both theoretical and empirical reasons to ex-

pect that caffeine consumption may relate to mental health

problems among youth. Due to the minimal prior research

on correlates of caffeine use among children and adoles-

cents, we include key studies relating to caffeine use in

adults in our review to inform our hypotheses. In the stud-

ies discussed below, adolescence tended to be defined as

age 13–17, and young adulthood as age 18 and older,

though there is some inconsistency in these definitions.

We first consider caffeine in relation to externalizing be-

havior, then in relation to internalizing symptoms.
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Previous research has indicated that energy drinks ap-

pear to be linked to externalizing behavior. Among male

college students, energy drink consumption has been

shown to be associated with risk-taking behavior9 and

energy drink use may be associated with other substance

use among both adolescents10 and young adults.11 In

addition, energy drinks are frequently combined with al-

cohol among young adults.12 If energy drinks are partic-

ularly linked to externalizing behavior, it seems possible

that consuming them may reflect an underlying predispo-

sition to disinhibition and externalizing disorders.13

Other studies have examined caffeine use more gener-

ally in relation to externalizing symptoms; a limitation of

these studies is that it is unclear whether the results are

driven by a particular beverage or apply to all caffeinated

beverages equally. A recent study demonstrated cross-

sectional associations between caffeine use in adoles-

cence and conduct disorder (CD) symptoms along with

violence,14 and caffeine use among adolescents is associ-

ated with sensation-seeking, impulsivity, and risk-taking

more generally.15 In addition, caffeine’s likely positive

effects on attention, concentration, and memory16–19

may prompt youth with attention-deficit hyperactivity

disorder (ADHD) symptoms to use caffeine; unfortu-

nately research on these associations among children is

minimal.20 Conversely, caffeine withdrawal relates to

problems with sustained attention among school-aged

children,21 so regular users may feel they need caffeine

to counteract the effects of withdrawal on attention.

Turning to internalizing disorders, caffeine use has

been shown to be associated with depression among

youth,22–24 perhaps due to the mood-enhancing effects

of caffeine25–27 (though it is unclear whether these

mood-enhancing effects apply to children). Consistent

with this, some research has shown that energy drinks

specifically can improve mood.17 In contrast, a person

who experiences somatic symptoms of anxiety (e.g., rac-

ing heart) may find that large quantities of caffeine in-

crease their experience of these symptoms and they

may therefore avoid caffeinated beverages. Partially sup-

porting this notion, caffeine intake may increase anxiety

among youth,21,23 though other research has found anxi-

ety to be unrelated to caffeine use among children and

adolescents.24 Anxiety sensitivity (being attuned to bod-

ily sensations and predisposed to interpret them as threat-

ening) may be related to perceived stimulating and

withdrawal effects of caffeine among youth; the in-

creased attunement to withdrawal effects may contribute

to greater caffeine intake.28 In sum, it seems that caffeine

use is positively associated with depression, while previ-

ous research on anxiety (and anxiety sensitivity, a related

construct) is conflicting.

It is unclear whether similar or different associations

between caffeine use and internalizing and externalizing

psychopathology should be found for different types of

caffeinated beverages. If caffeine ingestion itself is re-

sponsible for the associations, then all caffeinated sub-

stances should relate to psychopathology similarly, at

least to the extent that youth are consuming similar

amounts of caffeine. Energy drinks and coffee have

broadly similar amounts of caffeine per ounce, while en-

ergy shots have more (energy drinks: 2.5–35.7 mg, cof-

fee: 12.8–25 mg, energy shots: 90–171 mg5; serving

sizes are variable2,29). It is not known whether early ad-

olescents typically consume similar or different amounts

of caffeine when drinking different caffeinated bever-

ages. There are also reasons to expect different associa-

tions between energy drinks and psychopathology,

compared to other caffeinated beverages. Energy drinks

include other ingredients (e.g., sugar, taurine, ginseng,

vitamins, and/or minerals15), which may also have phys-

iological effects. In addition, youth may sometimes use

alcohol together with energy drinks.12 Finally, the adver-

tising of energy drinks, whose names often refer to drugs

or antisocial behavior (e.g., Cocaine, Blow, Pimp

Juice30) and whose advertisements often feature extreme

sports and risky activities9 may encourage risk-taking

youth to consume them.

Several broad questions remain unanswered: (1) is fre-

quency of caffeine consumption (in any form or in the

form of particular substance(s)), related to symptoms of

psychopathology among youth, both concurrently and

across time? (2) if so, are these associations general

across all types of psychopathology, specific to external-

izing or internalizing disorders, or specific to certain dis-

orders? (3) Are any associations found specific to the

type of drink (energy drinks and/or coffee), or are similar

associations found across caffeinated drinks?

To address these questions, we examined cross-

sectional and prospective longitudinal associations be-

tween frequency of energy drink and coffee consumption

and symptoms of psychopathology (depression, panic,

generalized anxiety disorder, social anxiety disorder,

ADHD, and CD) among early adolescents. Strengths of

this study included the examination of these associations

prospectively (as called for in recent reviews3) and the

focus on an under-studied population (primarily Hispanic

and African American low-income youth). We followed

youth across a key developmental period: the transition

to adolescence (approximately ages 11–13), which fre-

quently includes increasing independence from parents

(and therefore more control over beverage choices).

Although detailed developmental data on the consump-

tion of coffee and energy drinks are lacking, soda con-

sumption increases around ages 11–1331 and one might

expect a similar pattern for other caffeinated beverages.

We examined overall associations between (1) coffee

and (2) energy drink consumption and psychopathology

symptoms (by conducting separate models for each bev-

erage), and unique associations for each beverage type

(by adjusting for the other type of caffeinated beverage

in analyses). We expected broad concurrent associations
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between energy drink and coffee consumption and CD

symptoms, attention problems (ADHD), mood problems

(depressive symptoms), and anxiety (specifically somatic

symptoms of anxiety, due to the acute physiological ef-

fects of caffeine). In addition, based on prior research in-

dicating links between energy drinks and other types of

externalizing behavior,9,10 we expected to find that en-

ergy drink consumption predicted increases in CD symp-

toms over time. Conversely, we considered it possible

that ADHD and depressive symptoms would lead to in-

creases in caffeinated beverage consumption over time,

as youth may attempt to self-medicate their ADHD

symptoms (e.g., difficulty focusing) and/or depressive

symptoms (e.g., low energy) with caffeine.

Materials and Methods

Participants

Data for this study were drawn from the Camden

Youth Development Study, a study of middle-school stu-

dents. Eighty-eight percent of parents contacted con-

sented to their child’s participation, and at each time

point, 96% of youth whose parents gave consent pro-

vided assent for their own participation. Youth were in

sixth or seventh grade at a charter school at the time of

their initial participation in the study (n = 144; 72 male,

72 female). At this initial assessment, the participants av-

eraged nearly 12 years of age (range = 10–14, mean =
11.9, SD = 0.8). According to self-reports, 65% were His-

panic, 30% were African American, 0.6% were Asian,

5% were Native American, 2% were white, and 6% en-

dorsed being from another racial or ethnic category.

Among students in these grades at this school, 81% qual-

ified for free lunches (an indicator of low socioeconomic

status) and 43% of families received public assistance

(not including unemployment or social security benefits).

Youth were followed up for the next 16 months (until

they were finishing seventh or eighth grade). The initial

and final assessments were used in this study due to

minimal change on the variables of interest, and lower

participation rates, during the intervening assessments

(conducted every 4 months for a total of five assess-

ments). Ninety-two percent of the original participants,

plus one youth who did not participate in the initial as-

sessment, participated in this final assessment (n = 134;

the decrease in sample size was due to students moving

and/or transferring out of the school). All teachers (of

students whose parents gave consent for their child’s par-

ticipation) consented to fill out questionnaires about their

students. This study was approved by the Institutional

Review Board (IRB) of Rutgers University.

Measures

Self-report measures. Questionnaires (listed below)

were completed by youth in classrooms. One graduate re-

search assistant read the questionnaire aloud and at least

one other research assistant was available to answer

questions and assist students.

Depressive symptoms. The Mood and Feelings Ques-

tionnaire (MFQ32–34) was used to assess depressive

symptoms that may have occurred in the past 2 weeks.

This scale correlates highly with structured interview-

based diagnoses of depression and other questionnaire

measures of depression.32,33 Each of the 33 items is

scored on a 3-point scale (0 = not true, 1 = sometimes

true, 2 = true; alpha = 0.93). At the initial assessment,

the range of reported scores was 0–44, with a mean of

12.8 (SD = 11.3). At the final assessment, the range was

0–61 and the mean was 10.0 (SD = 12.72).

Anxiety symptoms. The Screen for Child Anxiety and

Related Disorders (SCARED35–37) was used to assess

anxiety-related symptoms. This questionnaire correlates

highly with both structured interview-based assessments

and questionnaire measures of anxiety.37 It has 41 items,

each scored on a 3-point scale (0 = not true, 2 = very true).

Three subscales were used. Details of the scales were as

follows: Panic Disorder or Significant Somatic Symp-

toms (13 items, alpha = 0.81; initial range = 0–24, mean =
5.5, SD = 4.4; final range = 0–23, mean = 4.0, SD = 4.9);

Generalized Anxiety Disorder (9 items, alpha = 0.71; ini-

tial range = 0–16, mean = 6.3, SD = 3.6; final range = 0–

18, mean = 4.5, SD = 4.3); Social Anxiety Disorder (7

items, alpha = 0.74; initial range = 0–14, mean = 6.3,

SD = 3.1; final range = 0–14, mean = 5.0, SD = 3.7).

CD symptoms. Self-reports of CD symptoms were col-

lected using a modified version of the Conduct Disorder

Rating Scale.38 This measure correlates highly with diag-

nostic interview-based assessments of DSM-IV CD

and with observer ratings of antisocial behavior.28 It

had 14 items, each scored on a 4-point scale (0 = never,

3 = 5 or more times; alpha = 0.79). At the first assessment,

questions were asked on a lifetime basis; at the final as-

sessment, youth were asked about behaviors they had

engaged in during the previous 4 months. The resulting

scale had an initial mean of 4.6 (SD = 4.6, range = 0–

23); at the final assessment, the mean was 2.5 (SD =
3.5, range = 0–21).

Energy drink and coffee consumption. Frequency of caf-

feinated drink consumption was assessed using a 5-point

scale asking about use in the previous 4 months (‘‘In the

past 4 months, how often did you drink.?’’): 0 = not in

the past 4 months; 1 = at least once in the past 4 months,

but less than once per month; 2 = one to three times per

month; 3 = one to three times per week; 4 = most days.

The question about energy drinks specified ‘‘Red Bull,

Monster, Rock Star, or other drinks like that’’) to en-

sure that youth interpreted the question as intended. At

the initial assessment, mean were as follows: energy
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drinks = 0.71 (SD = 1.04); coffee = 1.45 (SD = 1.41). At

the final assessment, mean were as follows: energy

drinks = 0.98 (SD = 1.20); coffee = 1.40 (SD = 1.40).

Teacher-report measures. Teacher questionnaires were

completed within 2 weeks of the youth questionnaire ad-

ministrations.

ADHD symptoms. The Child and Adolescent Symptom

Inventory-4th edition, Revised (CASI-4R39) was used to

assess teachers’ impressions of youths’ ADHD symp-

toms.40 The reliability and validity of this scale have

been demonstrated in both community and clinical sam-

ples.39 Symptoms of hyperactivity and inattention were

examined separately. Each scale had nine items, each

scored from 0–3 (0 = never to 3 = very often; inattention

alpha = 0.95, hyperactivity alpha = 0.95). The scales had

the following initial mean: hyperactivity = 3.83 (SD =
5.90, range = 0–27); inattention = 6.85 (SD = 6.37; range =
0–27) and the following final mean: hyperactivity = 3.21

(SD = 5.34, range = 0–26); inattention = 6.21 (SD = 5.27,

range = 0–22).

Statistical analyses

Three youth were eliminated from these analyses due

to concerns about the validity of their answers (they en-

dorsed being only ‘‘kind of honest’’ instead of ‘‘totally’’

or ‘‘mostly’’ honest, or endorsed used of a fake drug). All

analyses were adjusted for age (in years; older youth used

energy drinks more frequently than younger youth,

t = 1.95, p = 0.05), gender (male/female; men used energy

drinks more frequently than women, t =�2.37, p < 0.05),

and race/ethnicity (African American yes/no; non–African

American youth consumed coffee more frequently than

African American youth, t =�2.70, p < 0.01). Due to

skewness values greater than 1.0, frequencies of energy

drink and coffee consumption, and scores on measures

of CD symptoms and depressive symptoms, were log-

transformed before analyses being conducted (resulting

in skewness values less than 1.0).

Cross-sectional associations between energy drink and

coffee consumption and symptoms of psychopathology

were assessed at the initial assessment using regres-

sion analyses. First, each type of psychopathology was

included as an independent variable (along with age,

gender, and race/ethnicity as control variables) and fre-

quency of use of energy drinks was included as the de-

pendent variable. After a regression for each type of

psychopathology was conducted, analogous regressions

were conducted using frequency of coffee consumption

as the dependent variable. Finally, regressions including

the ‘‘opposite’’ type of caffeinated beverage as a covari-

ate were conducted to assess the associations between

psychopathology and energy drinks net the effect of cof-

fee, and between psychopathology and coffee net the ef-

fect of energy drinks.

Multiple imputation was used to appropriately deal

with missing data for the longitudinal analyses. Data

were assumed to be missing at random. Complete and

incomplete (missing the final assessment) cases did

not significantly differ ( p < 0.05) on any of the demo-

graphic, caffeine use, or psychopathology variables ex-

amined in this study with one exception: those missing

at the final assessment had higher ADHD inattentive

scores at the initial assessment (t = 2.14, p = 0.04). The

multiple imputation procedure (PROC MI) in SAS ver-

sion 9.2 was used. This procedure uses the Markov

Chain Monte Carlo (MCMC) method, with the initial

estimates derived from the expectation–maximization

(EM) algorithm. Forty imputations were conducted,

and this SAS procedure takes 100 iterations between

imputations (and 200 iterations before the first imputa-

tion). The MIANALYZE procedure was then used to

combine the results of the analyses of imputations.

This procedure computes valid inferences using the pa-

rameter estimates and associated standard errors from

each imputation.

Longitudinal analyses were conducted in two stages,

with the first examining whether initial levels of con-

sumption of caffeinated drinks predicted change in psy-

chopathology symptoms over time and the second

examining whether initial levels of psychopathology

symptoms predicted change in caffeinated drink con-

sumption over time. First, the associations between ini-

tial frequencies of energy drink use and increases in

symptoms of psychopathology over the subsequent 16

months were assessed using regression analyses with ini-

tial energy drink frequency as the independent variable

and final levels of the psychopathology type as the de-

pendent variable, with initial levels of the psychopathol-

ogy type, age, sex, and race/ethnicity as control variables

in the model. Separate regressions were conducted for

each type of psychopathology. All regressions were then

repeated, using the initial frequency of coffee consumption

as the independent variable. Finally, all regressions were

repeated using both frequency of energy drink and fre-

quency of coffee consumption as independent variables,

to provide estimates of these associations while adjusting

for consumption of the other caffeinated beverage.

Second, the associations between initial levels of psy-

chopathology and increases in the frequency of energy

drink consumption were assessed using regression analy-

ses with initial levels of the psychopathology type as the

independent variable and frequency of energy drink

consumption at the final assessment as the dependent

variable, with initial frequency of energy drink consump-

tion, age, sex, and race/ethnicity as control variables in

the model. Separate regressions were then conducted

using frequency of coffee consumption as the predic-

tor variable and each type of psychopathology as the

outcome variables. Finally, these regressions were re-

peated entering the ‘‘opposite’’ caffeinated beverage as a
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covariate to provide estimates of each association while

controlling for the other caffeinated beverage.

Results

Descriptive statistics

At the first assessment, 41% of youth reported having

at least one energy drink in the past 4 months and 8% en-

dorsed at least weekly use. Frequency of use increased

somewhat over time such that by the last assessment,

50% endorsed having at least one energy drink in the

past 4 months and 12% endorsed at least weekly use.

Coffee consumption was stable across this time period:

63% and 61%, respectively, reported any use in the

past 4 months at the initial and final assessments, while

12% and 11%, respectively, reported at least weekly

use at the initial and final assessments. Frequencies of en-

ergy drink and coffee consumption were significantly

correlated (r = 0.43, p < 0.0001).

Cross-sectional associations between caffeine
consumption and symptoms of psychopathology

Results of concurrent regression analyses are pre-

sented in Table 1. Overall, frequencies of energy drink

and coffee consumption were both related to ADHD in-

attention, CD, depressive (coffee at a trend level), and

panic symptoms. Once the other caffeinated beverage

was adjusted for, energy drinks were uniquely associated

with CD and depressive symptoms and coffee was

uniquely associated with panic anxiety symptoms.

Prospective associations between caffeine consumption
and change in psychopathology symptoms

As illustrated in Table 2, initial frequency of energy

drink consumption predicted increases in CD and

ADHD inattentive symptoms over a 16-month period.

In contrast, coffee consumption was not associated

with increases or decreases in any form of psychopatho-

logy. Once the effects of coffee were adjusted, energy

drinks were associated with increases in ADHD (both in-

attentive and hyperactive symptoms), while the associa-

tion with increases in CD symptoms dropped to a trend

level ( p < 0.10).

Prospective associations between psychopathology
symptoms and change in caffeine consumption

As illustrated in Table 3, symptoms of psychopathology

did not predict change in the frequency of energy drink

consumption over a 16-month period. ADHD hyperactiv-

ity symptoms were associated with increases in the

frequency of coffee consumption over this 16-month pe-

riod. Once the other caffeinated substance was adjusted,

ADHD hyperactive symptoms continued to predict in-

creases in coffee consumption, while social anxiety was

associated with less increase in energy drink consumption.

Discussion

The results of this study indicate that among early ad-

olescents, the patterns of concurrent association between

psychopathology and coffee and energy drink consump-

tion were similar, with each being related to multiple

internalizing and externalizing symptoms. Unique associ-

ations emerged once the effects of the other caffein-

ated beverage were adjusted: energy drink consumption

was associated with CD and depressive symptoms,

while coffee consumption was associated with panic anx-

iety symptoms. The longitudinal associations between

these types of caffeinated beverages and psychopathol-

ogy differed. Specifically, energy drink consumption at

the initial assessment predicted increases in CD and

ADHD symptoms over time. Conversely, initial levels

of ADHD hyperactivity symptoms predicted later in-

creases in coffee consumption, while social anxiety was

protective against increases in energy drink consumption.

The similar cross-sectional associations between energy

drink and coffee consumption and symptoms of psychopa-

thology implies that there may be a common factor linking

caffeine consumption in young adolescents and psychopa-

thology. This factor could be a characteristic of the individ-

ual (such as inadequate sleep) or the family (such as low

levels of parental involvement). At the same time, the

unique associations that emerged argue for some specific-

ity. It is possible that there are other biological reasons for

Table 1. Cross-Sectional Associations Between

Symptoms of Psychopathology and Frequency

of Caffeinated Drink Consumption

Overall
associations

Unique
associations

Energy
drinks Coffee

Energy
drinks,

controlling
for coffee

Coffee,
controlling
for energy

drinks

ADHD
inattention

0.19* 0.18* 0.12 0.10

ADHD
hyperactive

0.09 0.11 0.05 0.07

CD 0.35*** 0.24** 0.28*** 0.11
Depression 0.21** 0.15x 0.15* 0.07
Panic 0.23** 0.29** 0.13 0.20*
Generalized

anxiety
0.07 0.06 0.05 0.03

Social anxiety �0.14x �0.05 �0.12 0.01

All models adjusted for age, gender, and race/ethnicity (Afri-
can American yes/no); those in the right two columns also adjusted
for frequency of consumption of the other caffeinated beverage.
Standardized parameter estimates (stb) are presented. Data for an-
alyses in this table are from the initial assessment of youth in this
study (mean age = 11.9).
xp < 0.10.
*p < 0.05.
**p < 0.01.
***p < 0.001.
ADHD, attention-deficit hyperactivity disorder; CD, conduct

disorder.
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these differences, such as differing amounts of caffeine that

may be ingested when different drinks are consumed and/

or the non-caffeine ingredients in energy drinks. There also

may be environmental reasons that youth choose one bev-

erage over the other. Specifically, the marketing of energy

drinks presents them as ‘‘edgy’’ and associated with risk-

taking and/or antisocial behavior. Therefore, youth with

predispositions toward externalizing behavior13 might be

drawn to energy drinks more than coffee. There is limited

information available about the reasons that youth use caf-

feine, and that which is available is not specific to certain

beverages41; future research would be useful in helping us

understand how youth make decisions regarding the con-

sumption of different beverages.

The contrast between the broad concurrent associations

found and the relatively fewer longitudinal associations

found implies that most links between caffeine and psy-

chopathology are occurring around the same time. For ex-

ample, youth may consume energy drinks to cope with

depressive symptoms that they are experiencing, but de-

pression may not put them at risk for future energy

drink use, and energy drink use may not put them at

risk for future depressive symptoms.

The longitudinal association between energy drink

consumption and later increases in ADHD and CD symp-

toms could be explained by common factors (e.g., an

underlying predisposition to sensation-seeking), or by

energy drinks contributing to risk for ADHD and/or

conduct-disordered behavior (either directly, perhaps

by altering the brain’s reward system,42,43 or indirectly,

such as by increasing risk for association with antisocial

peers). Either way, energy drink consumption should be

considered a risk marker for the development of external-

izing behavior among early adolescents.

The longitudinal association between ADHD hy-

peractive symptoms and later frequency of coffee con-

sumption could be due to self-medication of ADHD

symptoms. Caffeine increases sustained attention, at least

Table 2. Initial Frequencies of Caffeinated Drink Consumption Predicting

Later Psychopathology Symptoms

Follow-up
ADHD

inattention

Follow-up
ADHD

hyperactive
Follow-up

CD
Follow-up
depression

Follow-up
panic

Follow-up
generalized

anxiety

Follow-up
social

anxiety

Overall associations
T1 energy drinks 0.17* 0.13x 0.20* 0.08 0.16x 0.08 �0.04
T1 coffee �0.01 0.00 0.09 0.06 0.06 0.04 �0.04

Unique associations
T1 energy drinks,

controlling for coffee
0.20* 0.20* 0.18x 0.08 0.17x 0.09 �0.02

T1 coffee, controlling
for energy drinks

�0.08 �0.07 0.03 0.04 0.00 0.00 �0.03

Models are adjusted for age, gender, race/ethnicity, and initial levels of the psychopathology type. The bottom two rows also ad-
justed for the frequency of use of the other type of caffeinated beverage. Standardized parameter estimates (stb) are presented.
xp < 0.10.
*p < 0.05.
T1, time 1 (i.e., the initial assessment); Follow-up, the follow-up assessment 16 months after the initial assessment.

Table 3. Initial Levels of Psychopathology Symptoms Predicting

Later Frequencies of Caffeinated Drink Consumption

Overall associations Unique associations

Follow-up
energy
drinks

Follow-up
coffee

Follow-up energy
drinks, controlling

for T1 coffee

Follow-up coffee,
controlling for T1

energy drinks

T1 ADHD inattention 0.13x 0.13x 0.12x 0.13x

T1 ADHD hyperactive �0.01 0.16* �0.01 0.16*
T1 CD �0.07 �0.08 �0.08 �0.09
T1 depression 0.07 0.03 0.05 0.03
T1 panic 0.10 0.02 0.05 0.00
T1 generalized anxiety 0.01 �0.11 0.00 �0.12
T1 social anxiety �0.13x �0.05 �0.14* �0.04

Models are adjusted for age, gender, race/ethnicity, and initial levels of the psychopathology type. The right two columns also adjust
for frequency of use of the other type of caffeinated beverage. Standardized parameter estimates (stb) are presented.
xp < 0.10.
*p < 0.05.
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among young adults.44 The finding that social anxiety

symptoms were protective against increases in energy

drink use over time (once coffee consumption was con-

trolled for) may indicate that youth who avoid certain so-

cial settings (as many socially anxious youth do) may be

somewhat protected against use of energy drinks; future

research examining this hypothesis as well as other possi-

ble explanations for this finding would be useful.

This study is unique in its longitudinal examination of

two forms of caffeine use and symptoms of psychopa-

thology among early adolescents. However, it has limita-

tions. We do not have information on the exact caffeine

content of each drink. Energy drinks frequently contain

active ingredients other than caffeine,15,42 so correlates

of these beverages could be due to these ingredients.

We were not able to differentiate between energy drinks

and energy shots (which have differing caffeine concen-

trations4), though some other studies that do differentiate

between these beverage types end up combining them in

analyses.43 Our measure of energy drink and coffee use

was retrospective and was not validated using other

methods (e.g., daily diaries of consumption). This type

of methodology is standard in studies of adolescent al-

cohol and other substance consumption (e.g., the Moni-

toring the Future study inquires about past-year and

past-30-days use3,43) and generally valid.44 The timeline

for questions about caffeine consumption and CD symp-

toms (past 4 months) was used because it corresponded

to the time since the prior (intermediate) assessment.

We enhanced recall by providing anchors for this time

frame at several points in the questionnaire (e.g., ‘‘Think

about what has happened in the past 4 months, since

fall, when this school year started’’). We utilized a single

informant for each construct; future research includ-

ing additional informants would provide an interesting

angle on the questions addressed in this study. Because

of the multiple analyses conducted and possible resulting

Type I error inflation, it is possible that some effects were

found due to chance. Finally, we did not assess caffeine

dependence in these participants. Caffeine’s effects may

differ depending on whether an individual is dependent

on it.21

Conclusions

The results of this study indicate that energy drink con-

sumption is a risk marker for a broad array of concurrent

psychopathology symptoms and increasing ADHD and

CD symptoms over time. Although similar concurrent as-

sociations were found for coffee consumption, it did not

predict increasing psychopathology over time but in-

stead, ADHD symptoms predicted increasing coffee con-

sumption over time. Therefore, there are associations

with psychopathology that are common to these caffein-

ated beverages as well as associations that are unique

to each beverage. Future research examining the mecha-

nisms behind these associations and the unique and com-

mon characteristics and correlates of energy drink and

coffee consumption among young adolescents would im-

prove our understanding of the links between youths’

consumption of caffeinated beverages and their psycho-

logical and behavioral well-being. In particular, research

investigating the mechanisms by which consuming en-

ergy drinks predicts increasing ADHD and CD symp-

toms over time would be warranted, as this may

provide information that could lead to the development

of interventions for high-risk youth.

Acknowledgments

This research was supported by the National Insti-

tute on Drug Abuse (DA022456). The researchers ap-

preciate the assistance of the school administrators,

teachers, and student participants who made this pro-

ject possible, and the author is grateful to the research

assistants who helped with data collection and entry for

this project.

Author Disclosure Statement

No competing financial interests exist.

References

1. Mintel Global New Products Database. Energy drink in-
gredients continue down unhealthy path. Mintel Global
New Products Database. 2009. Available at www.mintel
.com/press-centre/food-and-drink/energy-drink-ingredients-
continue-down-unhealthy-path Accessed January 28, 2016.

2. Heckman MA, Sherry K, Gonzalez de Mejia. Energy
drinks: an assessment of their market size, consumer de-
mographics, ingredient profile, functionality, and regula-
tions in the United States. Comp Rev Food Sci Food Saf.
2010;9:303–317.

3. Arria AM, Bugbee BA, Caldeira KM, Vincent KB.
Evidence and knowledge gaps for the association be-
tween energy drink use and high-risk behaviors
among adolescents and young adults. Nutr. Rev. 2014;
72:87–97.

4. Burrows T, Pursey K, Neve M, Stanwell P. What are the
health implications associated with the consumption of
energy drinks? A systematic review. Nutr. Rev. 2013;
71:135–148.

5. Arria AM, O’Brien MC. The ‘‘high’’ risk of energy
drinks. JAMA. 2011;305:600–601.

6. Pennington N, Johnson M, Delaney E, Blankenship MB.
Energy drinks: a new health hazard for adolescents. J Sch
Nurs. 2010;26:352–359.

7. Seifert SM, Schaechter JL, Hershorin ER, Lipshultz SE.
Health effects of energy drinks on children, adolescents,
and young adults. Pediatrics. 2011;127:511–528.

8. Rath M. Energy drinks: what is all the hype? The dangers
of energy drink consumption. J Am Acad Nurse Pract.
2012;24:70–76.

9. Miller KE. Wired: energy drinks, jock identity, mascu-
line norms, and risk taking. J Am Coll Health. 2008;
56:481–490.

70 MARMORSTEIN



10. Miyake ER, Marmorstein NR. Energy drink consump-
tion and later alcohol use among early adolescents.
Addict Behav. 2015;43:60–65.

11. Arria AM, Caldeira KM, Kasperski SJ, O’Grady KE,
Vincent KB, Griffiths RR, Wish ED. Increased alcohol
consumption, nonmedical prescription drug use, and il-
licit drug use are associated with energy drink consump-
tion among college students. J Addict Med. 2010;4:
74–80.

12. Marczinski CA. Alcohol mixed with energy drinks: con-
sumption patterns and motivations for use in U.S. college
students. Int J Environ Res Public Health. 2011;8:3232–
3245.

13. Krueger RF, Hicks BM, Patrick CJ, Carlson SR, Iacono
WG, McGue M. Etiological connections among sub-
stance dependence, antisocial behavior, and personality:
modeling the externalizing spectrum. J Abnorm Psychol.
2002;111:411–424.

14. Kristajansson AL, Sigfusdottir ID, Frost SS, James JE.
Adolescent caffeine consumption and self-reported vio-
lence and conduct disorder. J Youth Adolesc. 2013;42:
1053–1062.

15. Temple JL. Caffeine use in children: what we know,
what we have left to learn, and why we should worry.
Neurosci Biobehav Rev. 2009;33:793–806.

16. Bernstein GA, Carroll ME, Dean NW, Crosby RD, Per-
wien AR, Go FS, Benowitz NL. Caffeine effects on
learning, performance, and anxiety in normal school-
age children. J Am Acad Child Adolesc Psychiatry.
1994;33:407–415.

17. Ishak WW, Ugochukwu C, Bagot K, Khalili D, Zaky C.
Energy drinks: psychological effects and impact on well-
being and quality of life—a literature review. Innov Clin
Neurosci. 2012;9:25–34.

18. Einother SJ, Giesbrecht T. Caffeine as an attention en-
hancer: reviewing existing assumptions. Psychopharma-
cology (Berl). 2013;225:251–274.

19. Alford C, Cox H, Wescott R. The effects of red bull en-
ergy drink on human performance and mood. Amino
Acids. 2001;21:139–150.

20. Owens JA, Mindell J, Baylor A. Effect of energy drink
and caffeinated beverage consumption on sleep, mood,
and performance in children and adolescents. Nutrition
Rev. 2014;72:65–71.

21. Bernstein GA, Carroll ME, Dean NW, Crosby RD, Per-
wien AR, Benowitz NL. Caffeine withdrawal in normal
school-age children. J Am Acad Child Adolesc Psychia-
try. 1998;37:858–865.

22. Benko CR, Farias AC, Farias LG, Pereira EF, Louzada
FM, Cordeiro ML. Potential link between caffeine con-
sumption and pediatric depression: a case-control
study. BMC Pediatr. 2011;11:73.

23. Whalen DJ, Silk JS, Semel M, Forbes EE, Ryan ND,
Axelson DA, Birmaher B, Dahl RE. Caffeine consump-
tion, sleep, and affect in the natural environments of de-
pressed youth and healthy controls. J Pediatr Psychol.
2008;33:358–367.

24. Luebbe AM, Bell DJ. Mountain dew or mountain
don’t? A pilot investigation of caffeine use parameters
and relations to depression and anxiety symptoms in
5th- and 10th-grade students. J Sch Health. 2009;79:
380–387.

25. Smit HJ, Rogers PJ. Effects of low doses of caffeine on
cognitive performance, mood and thirst in low and higher
caffeine consumers. Psychopharmacology. 2000;152:
167–173.

26. Haskell CF, Kennedy DO, Wesnes KA, Scholey AB.
Cognitive and mood improvements of caffeine in habit-
ual consumers and habitual non-consumers of caffeine.
Psychopharmacology. 2005;179:813–825.

27. Childs E, de Wit H. Subjective, behavioral, and physio-
logical effects of acute caffeine in light, nondepen-
dent caffeine users. Psychopharmacology. 2006;185:
514–523.

28. Luebbe AM. Child and adolescent anxiety sensitivity,
perceived subjective effects of caffeine and caffeine con-
sumption. J Caffeine Res. 2012;1:213–218.

29. Mayo Clinic. 2010. Available at www.mayoclinic.com/
health/caffeine/AN01211 Accessed January 28, 2016.

30. Kaminer Y. Problematic use of energy drinks by adoles-
cents. Child Adolesc Psychiatr Clin N Am. 2010;19:
643–650.

31. French SA, Lin B-H, Guthrie JF. National trends in soft
drink consumption among children and adolescents age 6
to 17 years: prevalence, amounts, and sources, 1977/
1978 to 1994/1998. J Am Diet Assoc. 2003;103:1326–
1331.

32. Angold A, Costello EJ, Messer SC, Pickles A, Winder F,
Silver D. The development of a short questionnaire for
use in epidemiological studies of depression in children
and adolescents. Int J Methods Psychiatr Res. 1995;5:
237–249.

33. Daviss WB, Birmaher B, Melhem NA, Axelson DA, Mi-
chaels SM, Brent DA. Criterion validity of the mood and
feelings questionnaire for depressive episodes in clinic
and non-clinic subjects. J Child Psychol Psychiatry.
2006;47:927–934.

34. Messer SC, Angold A, Costello EJ, Loeber R, Van Kam-
men W, Stouthamer-Loeber M. Development of a short
questionnaire for use in epidemiological studies of de-
pression in children and adolescents: factor composition
and structure across development. Int J Methods Psy-
chiatr Res. 1995;5:251–262.

35. Birmaher B, Khetarpal S, Brent D, Cully M, Balach L,
Kaufman J, Neer SM. The Screen for Child Anxiety
Related Emotional Disorders (SCARED): scale con-
struction and psychometric characteristics. J Am Acad
Child Adolesc Psychiatry. 1997;36:545–553.

36. Birmaher B, Brent DA, Chiappetta L, Bridge J, Monga S,
Baugher M. Psychometric properties of the Screen for
Child Anxiety Related Emotional Disorders (SCARED):
a replication study. J Am Acad Child Adolesc Psychia-
try. 1999;38:1230–1236.

37. Monga S, Birmaher B, Chiappetta L, Brent D, Kauf-
man J, Bridge J, Cully M. Screen for Child Anxiety-
Related Emotional Disorders (SCARED): convergent
and divergent validity. Depress Anxiety. 2000;12:
85–91.

38. Waschbusch DA, Elgar FJ. Development and validation
of the conduct disorder rating scale. Assessment. 2007;
14:65–74.

39. Gadow KD, Sprafkin J. Child Symptom Inventory-4
Norms Manual. Stony Brook, NY: Checkmate Plus;
1997.

CAFFEINE AND PSYCHOPATHOLOGY AMONG YOUTH 71



40. Sprafkin J, Mattison RE, Gadow KD, Schneider J, Lavigne
JV. A brief DSM-IV-referenced scale for monitoring be-
havioral improvement in ADHD and co-occurring symp-
toms. J Atten Disord. 2011;15:235–245.

41. O’Dea JA. Consumption of nutritional supplements
among adolescents: usage and perceived benefits. Health
Educ Res. 2003;18:98–107.

42. Childs E. Influence of energy drink ingredients on mood
and cognitive performance. Nutr Rev. 2014;72:48–59.

43. Terry-McElrath YM, O’Malley PM, Johnston LD.
Energy drinks, soft drinks, and substance use among
United States secondary school students. J Addict Med.
2014;8:6–13.

44. Winters KC, Stinchfield RD, Henly GA, Schwartz RH.
Validity of adolescent self-report of alcohol and other
drug involvement. Substance Use Misuse. 1990:25:
1379–1395.

Address correspondence to:
Naomi R. Marmorstein, PhD

Department of Psychology
Rutgers University

311 North 5th Street
Camden, NJ 08102

E-mail: marmorst@camden.rutgers.edu

72 MARMORSTEIN


