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Abstract

Our recent pilot study has shown that the supplementation of omega-3 fatty acids (fish oil) immediately after a
traumatic event may be effective toward the secondary prevention of post-traumatic disorder (PTSD). To lay the
groundwork for addressing the mechanism by which omega-3 fatty acids can prevent PTSD, we analyzed its
psychophysiological data. The psychophysiological data included heart rate, skin conductance, and continuous
blood pressure during patient subjection to startling tones and idiographic trauma-related cues. Of the 8 patients,
1 met the diagnostic criteria for PTSD. Compared to the seven patients without PTSD, one patient with PTSD
showed relatively large reactivity to the startle tones. In contrast, this patient did not show large reactivity to the
trauma-related cue during script-driven imagery. The combination of psychophysiological measurements in our
randomized control trial should shed light on the underlying mechanisms by which omega-3 fatty acids can
prevent PTSD.

Keywords: Post-traumatic disorder, Fish oil, Fear memory, Script-driven imagery, Startle responses
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1. Introduction

We have recently reported that dietary supplementation with omega-3 fatty acids (otherwise known as fish oil)
immediately after the occurrence of a traumatic event could be effective in the secondary prevention of
post-traumatic disorder (Matsuoka ez al., 2010). In this open-label pilot study, the scores of the
Clinician-Administered PTSD Scale (CAPS) derived from patients who underwent 12-weeks of omega-3 fatty
acids supplementation were significantly lower than their historical scores (Matsuoka et al., 2009).

Although the exact mechanisms by which omega-3 fatty acids can prevent PTSD are not known, we can posit
some reasonable hypotheses. One possibility is that the effect is mediated by the omega-3-related facilitation of
the clearance of fear memories from the hippocampus (Matsuoka, 2011). Supporting this hypothesis, emerging
evidence suggests that omega-3 fatty acids facilitate neurogenesis in the hippocampus(Beltz, Tlusty, Benton, &
Sandeman, 2007; Calderon & Kim, 2004) and that such neurogenesis facilitates the clearance of fear
memories(Kitamura et al., 2009). Besides this mechanism, a more recent study has revealed that deficits in
omega-3 fatty acids can abolish endocannabinoid-mediated neuronal functions (Lafourcade et al., 2011) that
facilitate the extinction of fear memories (Marsicano ef al., 2002). It is also possible that omega-3 fatty acids are
beneficial because of their ability to mediate a reduction of sympathetic activity. A generally accepted notion is
that exaggerated and prolonged sympathetic activity contributes to the development of PTSD (Charney, Deutch,
Krystal, Southwick, & Davis, 1993); omega-3 fatty acids have been shown to lower this activity(Delarue et al.,
2003; Hamazaki et al., 2005; Spence, Thornton, Muir, & Westcott, 2003). However, in any of these cases, a
single assessment of CAPS is not sufficient to provide new insights into these potential mechanisms.

In order to lay the groundwork for addressing the mechanism of the effects of omega-3 fatty acids on PTSD, we
analyzed psychophysiological data in above-mentioned open-label pilot study. Physiological measurements
included heart rate, skin conductance, and blood pressure. The measurement paradigms included assaying
patients’ responses to a startling sound and to a trauma-related cue, otherwise known as script-driven imagery.
These paradigms are the same as those used to measure autonomic functions, but they quantify different
psychophysiological attributes. The indices derived from the first paradigm reflect a mixture of the hyperarousal
symptoms(Griffin, 2008; Shalev et al., 2000) and vulnerability(Guthrie & Bryant, 2005; Orr et al., 2003)
common to PTSD, while those derived from the second paradigm reflect an inner expression of aversive
emotions caused by the recollection of a traumatic event—that is, fear memory(Pitman, Orr, Forgue, de Jong, &
Claiborn, 1987). In this study, we report the results of these psychophysiological assessments.

2. Methods
2.1 Participants

This study was conducted as a part of the Tachikawa Project for Prevention of Post-traumatic Stress Disorder
with Polyunsaturated Fatty Acid (registered as NCT00671489 at http://clinicaltrials.gov). All participants were
selected from 122 consecutive Japanese patients who were injured and hospitalized into the intensive care unit of
the National Disaster Medical Center, Tokyo between May 2008 and October 2008 (see Figure 1). The inclusion
criteria were (a) >18 years of age, (b) native Japanese-speaking ability, (c) our ability to contact patients within
240 h of injury, and dosing in oral use, and (d) physical and mental ability to understand the scope of the study
and to consent to participating in the trial. The exclusion criteria were (a) clearly irretrievable acute brain
parenchyma damage and subdural or subarachnoidal bleeding, as detected by computed tomography and/or
magnetic resonance imaging, (b) cognitive impairment: mini-mental state examination score < 24, (c) heavy
alcohol use or 100 IU/L < Yy GTP in administration, (d) heavy tobacco use (>40 cigarettes per day), (e) history
or current diagnostic suspicion of psychosis or bipolar I disorder, (f) diagnostic suspicion of alcoholic or
substance-related disorders or eating disorders, (g) existence of serious symptoms, such as suicidal ideation,
self-harm behavior, dissociation, or other status necessitating rapid psychiatric treatment, (h) use of anti-epilepsy
drugs, lithium, ethyl icosapentate, or anti-coagulant drugs (for example, aspirin, warfarin) at regular intervals
within 3 months of injury, (i) regular use of polyunsaturated fatty acids supplements within 3 months of injury,
and (j) a habit of eating fish >4 times a week. Of 27 candidates, 15 agreed to participate in the whole study, but
eventually only 8 male patients participated in this psychophysiological study. The reasons for nonparticipation
were refusal (n = 1), inability to attend due to poor physical condition (n = 2), and non-attendance (n = 4). The
mean age of the participants was 36.6 = 17.6 years; their accident types were motor vehicle accidents (n = 4), fall
from a height (n = 2), and work-place accidents (rn = 2). The patients who participated in this study did not differ
significantly in age or severity of injury from nonparticipants, but participants tended to be male. Written
informed consent was obtained from every participant after providing a complete description of the study. This
study was approved by the Institutional Review Board of National Disaster Medical Center.
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All participants took a dietary supplement of omega-3 fatty acids containing 1470 mg docosahexaenoic acid and
147 mg eicosapentaenoic acid per day for 12 weeks.

A diagnosis of PTSD was made by the Clinician-Administered PTSD Scale (CAPS; Asukai, Hirohata, Kato, &
Konishi, 2003; Blake ef al., 1995) at 12 weeks after participation.

2.2 Stimuli

The startling tones used in this study were essentially the same as those described in previous studies(Orr, Lasko,
Shalev, & Pitman, 1995). Stimuli consisted of 15 sudden, 95 dB(A), 1000 Hz, 500 ms pure tones, with 0 ms rise
and fall times. Inter-stimulus intervals were randomly ranged from 27 to 52 s.

Idiographic trauma-related cues used in the study were essentially the same as those described in previous
studies(Pitman, et al., 1987), except for language. On the basis of a prior interview by the clinical psychologist,
each patient’s experience of their accident was recorded as a traumatic injury script. The script was digitally
recorded with a loud, slow, and tense voice by an independent experimenter who had never met the patients
before the experiment. The length was approximately 30 s, which corresponds to approximately 160 letters in
Japanese.

2.3 Apparatus and Physiological measures

A 3 x 3-m, sound-attenuated, temperature-controlled experimental room was used. Stimuli were presented
through binaural headphones (Sony, MDR-CD900ST) plugged into USB audio interface (digidesign Mbox2),
controlled by Mac OS X computers (Apple, Mac Pro, MA970J/A, Mac OS X 10.5.5). In developing these
applications, we included much of the software code utilized in previous studies(Matsumura, Yamakoshi, & Ida,
2009).

Heart rate (HR) was obtained from electrocardiogram (ECG) readings that were recorded through disposable
electrodes placed bilaterally on the arms and connected to a bioamplifier (Monte system, ECG100C). Skin
conductance (SC) was obtained from the index and middle finger of the left hand through an Ag/AgCl transducer
that was filled with isotonic electrode paste and attached to a bioamplifier (Monte system, GSR100C). Mean
blood pressure (MBP) was derived from a blood pressure contour. Blood pressure was measured noninvasively
through a finger cuff that was attached to the annular finger of the left hand and connected to a continuous blood
pressure monitor (MEDi SENS, MUB101). Analog output was sampled at 16 bit, 1000 Hz by an integrated
bioamplifier system (Monte system, BIOPAC MP150 system). Output was then transferred and stored digitally
on a Mac Pro computer using AcqKnowledge software (Monte system). Software was run in a virtual Windows
XP environment (Parallels, Parallels Desktop 4.0) constructed on a Mac Pro.

2.4 Procedure

This experiment was conducted after the patients’ diets were supplemented with omega-3 fatty acids for
12-weeks after injury. After administration of initial instructions and setup of instruments, the participants sat in
a reclining chair in the experimental room. A 5-min adaptation period was followed by a 10-min startle period.
Participants were told to sit quietly and listen to the tones until the experimenter informs them that they are
finished.

After a short break, and a second round of instruction, a 3-min adaptation period was followed by a 2-min script
period. The script period consisted of 4 continuous 30 s periods, namely: baseline, read, imagery, and recovery.
Participants were asked to sit quietly, listen to the script, imagine it as realistically as possible, and relax. To
prevent mistakes, short instruction was given to patients immediately before each period, except pre-baseline.

2.5 Data Reduction

Startle responses of HR, SC, and MBP were calculated by subtracting the mean HR and SC levels 1 s
immediately preceding tone onset from the maximum levels 1 to 4 s after tone onset. Initial MPB levels were
similarly subtracted from the MBP maxima that occurred 5 to 8 s after tone onset. These values, except for those
from the first trial (Lykken, Iacono, Haroian, McGue, & Bouchard, 1988), were averaged to give a mean
response score.

HR, SC, and MBP values during script-driven imagery were averaged over each 30 s period. Then, reactivity
during script delivery was calculated by subtracting the baseline level from the imagery level.
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3. Results

On the basis of CAPS at a 12-weeks-post-injury follow-up examination — that is, immediately after the
experiment — 1 patient was diagnosed as having PTSD with a total CAPS score of 76.

3.1 Startling tones

Reactivity values of the patient with PTSD and seven patients without PTSD are presented together in Figure 2.
Overall, the reactivity of the patient with PTSD was high.

3.2 Script-driven imagery

In Figure 3, the reactivity values during imagery of idiographic trauma-cues are presented together with their
empirical cut-offs for PTSD for both the patient with PTSD and for the 7 patients without PTSD. The sensitivity
and specificity of these cut-offs for PTSD are 69% and 89%, respectively.(Orr, Metzger, & Pitman, 2002) No HR
responses exceeded the cut-off (1.9 beats per minutes'?). Additional 1-sample t-tests indicated that mean HR"?
reactivity (-0.35 £+ 1.69) was significantly below the PTSD cut-off (¢ (7) = 3.77, p = .007, d = 1.33). Overall, the
reactivity of the patient with PTSD was not high.

4. Discussion

To begin probing the mechanisms that underlie the prevention of PTSD by omega-3 fatty acids, we conducted a
psychophysiological assessment. To our knowledge, no studies have examined the psychophysiology of PTSD in
injured Japanese patients. The experimental and measurement procedures were finished without serious
difficulty and the raw data obtained had few noticeable artifacts (not shown). It should be noted that, because our
laboratory was not barrier-free, patients in wheel chairs or using crutches had some difficulty participating in the
experiment.

Reactivity varied according to the measurement paradigm and indices used. The reactivity of the patient with
PTSD in the startle tone paradigm (see, Figure 2) was generally large. This tendency is consistent with the
previously mentioned notion that startle reactivity reflects a mixture of the hyper-arousal symptoms (Griffin,
2008; Shalev, et al., 2000) and vulnerability (Guthrie & Bryant, 2005; Orr, et al., 2003) often found in PTSD. In
contrast, the reactivity in script-driven imagery in the patient with PTSD was not large at all. Considering that
reactivity during script-driven imagery reflects inner expression of aversive emotions caused by the recall of
traumatic event (Pitman, et al., 1987), this data might suggest that clearance of traumatic event memory—that is,
fear memory—from the hippocampus has been facilitated.

We show here the potential usefulness of psychophysiological assessment in examining the underlying
mechanisms by which omega-3 fatty acids may prevent PTSD. However, our conclusions are based solely on
one patient with PTSD. Therefore, it is currently unknown if such reactivity patterns are representative of PTSD
patients in general, or if they are specific to those who have undergone 12 weeks of omega-3 fatty acids
supplementation. To examine these questions, we have begun a double-blind, placebo-controlled, randomized
trial (registered as NCT00671099 at http://clinicaltrials.gov).

We measured MBP throughout the experiment. To our knowledge, no studies have reported PTSD-related MBP
reactivity in a startle paradigm. Because BP increase is observed regardless of patients’ responder type (that is,
their tendency to have cardiac or vascular responses; Gregg, Matyas, & James, 2002; Julius, 1988) BP
measurements are considered to be one of the most robust indices among all psychophysiological measures. In
fact, BP has begun to be regarded as a potentially useful index (Pole, 2007; Tucker et al., 2007). In future studies,
BP will be more closely monitored, in addition to the classical measurements of HR and SC.

We confirmed the feasibility of carrying out psychophysiological assessments in patients who have taken
omega-3 fatty acids supplements immediately after traumatic events. Psychophysiological assessment appears to
be useful in the examination of the mechanisms by which omega-3 fatty acids prevent PTSD.
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[ 122 newly admitted patients with accidental injury |

v

[ 27 met criteria |

]

v

[ 15 participated |

12 refused |

7 withdrew
1 refused
2 bad physical condition
4 non—attendance

v
| 8 completed the psychophysiological assessment |

Figure 1. Flowchart of patients
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Figure 2. Physiological reactivity to startle sounds in patients with (filled circles) and without (open circles)
PTSD after 12-weeks supplementation with omega-3 fatty acids

Note. BPM = beat per minutes; uS=uSiemens.
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Figure 3. Physiological reactivity during imagery of idiographic trauma-cues in patients with (filled circles) and
without (open circles) PTSD after 12-weeks supplementation with omega-3 fatty acids

Note. Dashed lines represent empirical cut-offs for PTSD.
BPM = beat per minutes; uS = u Siemens.
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Abstract

The current study examined the factors that influence Korean adolescents’ drinking refusal self-efficacy, which is
known to be associated with alcohol use and drinking intentions. Specifically, this study considered parental
monitoring, parent-child communication satisfaction, peer influence, and prior alcohol use as possible
antecedents of Korean high school students’ drinking refusal self-efficacy. High school students (n = 538) in
South Korea responded to the current study. The data revealed that parent-child communication satisfaction
facilitated parental monitoring, and these factors indirectly predicted adolescents’ drinking behavior through peer
influence. We also found that prior drinking, parental monitoring, and peer influence were directly associated
with drinking refusal self-efficacy, and the self-efficacy, in turn, was associated with drinking intentions. These
results not only suggest that drinking refusal self-efficacy are related to drinking behavior and intentions, but
they also provide a theoretical explanation for how parental and peer influences are associated with adolescents’
drinking refusal self-efficacy.

Keywords: Drinking refusal self-efficacy, Alcohol use, Parental influence, Peer influence, Korean adolescents
1. Introduction

Research suggests that alcohol is the most widely used drug by adolescents regardless of ethnicity, gender, or
race (Van Der Vorst, Engels, R., Meeus, & Dekovié, 2006). Adolescents’ drinking behavior has been not only a
problem in the U.S. (Perry et al., 1996), it is also one of the vital social issues in several countries in Europe and
Asia (Shin & Delva, 2004). In Korea, for instance, alcohol use among adolescents is of great concern as the
average age of drinking initiation fell from 15.1 years in 1998 to 13.1 years in 2006 (Korean Ministry of Health
and Welfare, 2007). This trend is alarming since scholars suggest that adolescents with early exposure to a large
amount of alcohol use tend to be at greater risk for later alcohol abuse and dependence, unwanted pregnancy,
suicide, domestic violence, accidents, sexually transmitted diseases, and antisocial characteristics, to name a few
of the possible consequences (DuRant, Smith, Kreiter, & Krowchuk, 1999; Hingson, Heeren, & Winter, 2006).

10 ISSN 1916-9736  E-ISSN 1916-9744



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 4, No. 1; January 2012

Given the problems associated with Korean adolescents’ alcohol consumption, studies identifying the ways to
prevent teens from abusing alcohol are particularly important.

According to Baldwin, Oei, and Young (1993), educating adolescents on how to refuse drinking alcohol may be
one approach that could decrease their alcohol use because individuals’ perceived ability to resist drinking
alcohol, namely drinking refusal self-efficacy, has a vast impact on their drinking behavior. Adolescents who
believe that they could resist alcohol would be more likely to refuse drinking alcohol when compared with those
who lack such a perception. In fact, this approach suggests that a lack of such perception is positively associated
with alcohol consumption (Oei & Jardim, 2007). Thus, theoretically, identifying the factors that affect
adolescents’ drinking refusal self-efficacy and fostering the self-efficacy may facilitate decreasing adolescents’
drinking intentions and behavior.

Although numerous scholars have demonstrated the inverse association between drinking refusal self-efficacy
and drinking behavior (Baldwin ef al., 1993; Oei & Jardim, 2007), relatively little is known about the attributes
that may influence drinking refusal self-efficacy, a type of self-efficacy which ultimately influences individuals’
drinking intentions and behavior. What has been identified thus far is that parental and peer influences may be
related to adolescents’ tendency to use alcohol (Hwang & Akers, 2006; Kunkel, Hummert, & Dennis, 2006;
Watkins, Howard-Barr, Moore, & Werch, 2006), and drinking experience may impact individuals’ drinking
refusal self-efficacy (Aas, Klepp, Laberg, & Aaro, 1995; Oei & Morawska, 2004). In an attempt to identify the
attributes that predict Korean adolescents’ drinking refusal self-efficacy, a purpose of the current study was to
examine how parental influence, peer influence, and drinking experience are related to Korean high school
students’ drinking refusal self-efficacy.

1.1 Drinking Refusal Self-Efficacy

The notion of self-efficacy affecting people’s behavior is originally proposed by Bandura’s (1986) social
cognitive theory. Bandura states that perceived self-efficacy plays an important role in social cognitive theory
because it “supports the type of efficient analytic thinking needed to [discover] predictive knowledge from
causally ambiguous environments in which many factors combine to produce effects” (p. 35). He suggests that
individuals’ beliefs about the ability or capability of performing a behavior are powerful information that can
predict people’s actual behavior. Self-efficacy has been examined in a variety of behaviors, including exercise
(Rimal, 2000), learning (Linnenbrink & Pintrich, 2003), and communication (Afifi, & Weiner, 2004), and a
strong relationship between perceptions of self-efficacy on these behaviors and actual behaviors was documented.
Research also shows evidence of the connection between drinking refusal self-efficacy and drinking intentions,
as well as actual consumption (Baldwin ef al., 1993; Watkins et al., 2006). Adolescents who think that they could
resist drinking alcohol would be more likely to refuse to drink when compared with adolescents who perceive a
lack of such self-efficacy (Oei & Baldwin, 1994; Watkins et al., 2006). In fact, the effects of drinking refusal
self-efficacy on drinking behavior have been investigated in diverse samples, and a negative association between
drinking refusal self-efficacy and teens’ drinking intentions and behavior with both Asian and Caucasian samples
were documented (Kim, 2001; Oei & Jardim, 2007). Thus, the following hypothesis was proposed:

H1I: Drinking refusal self-efficacy will be negatively associated with Korean adolescents’ drinking intentions.

One key predictor of drinking refusal self-efficacy is individuals’ past alcohol use. Numerous scholars support
the idea that adolescents who are already using alcohol would have relatively low drinking refusal self-efficacy
than those without an experience of alcohol (Aas ef al., 1995; Oei & Morawska, 2004). Research suggests that
past behavior strongly impacts intentions and future behavior, particularly relating to habitual behaviors, such as
drinking, and this relationship may be mediated by individuals’ self-efficacy perception (Aas et al., 1995; Oei &
Morawska, 2004). Indeed, social cognitive theory (Bandura, 1986) suggests that successful expereince is
associated with individuals® self-efficacy, which, in turn, impacts future behavior. Guided by this notion,
adolescents who consume alcohol may perceive low drinking refusal self-efficacy because their successful
drinking experience may reinforce their perceived ability to drink, and as a consequence, they may not have
intentions to turn down alcohol offers and may continue to abuse alcohol. In a similar vein, abstinent adolescents
who successfully refused alcohol proposals in the past may have relatively high drinking refusal self-efficacy
when compared with alcohol users who lack experience in effectively rejecting drinks from others. Given that
past experience may be linked with adolescents’ drinking refusal self-efficacy (Bandura, 1986), the following
hypothesis was posed to examine the link between Korean adolescents’ prior drinking and their drinking refusal
self-efficacy:

H?2: Prior alcohol use will be negatively associated with Korean adolescents’ drinking refusal self-efficacy.
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Though past drinking may be a predictor of drinking refusal self-efficacy, in order to fully understand the factors
that shape adolescents’ drinking refusal self-efficacy, it would be valuable to answer the following inquiry: What
is the antecedent of Koeran adolescents’ alcohol use? Identifying the factors that impact the adolescents’
drinking behavior would be helpful in fully understanding the process in which they perceive drinking refusal
self-efficacy.

1.2 Parental and Peer Influences on Drinking

Research demonstrates that parental and peer influences emerge as the two main forces that impact adolescents’
drinking. Although some development theorists argue that parental influence tends to give way to peer influence
during adolescence (Masten, Faden, Zucker, & Spear, 2008; Wood, Vinson, & Sher, 2001), other scholars
continue to suggest that parental influence not only increases during late adolescence (see Duncan et al., 1994),
it also moderates the effects of peer influence on drinking behavior (Laird, Pettit, Bates, & Dodge, 2003;Wood,
Read, Mitchell, & Brand, 2004). Because parenting and family interactions have major influences on adolescent
development, behavior, and substance use (Masten et al., 2008; Nash, McQueen, & Bray, 2005), the
developmental model of Patterson (Patterson, DeBaryshe, & Ramsey, 1989) explains the unique dynamic
between parental and peer influence as follows: Children’s delinquent behavior is due to peer influences, but
children’s involvement with deviant peers is a result of poor parenting, suggesting the importance of parenting
practices on children’s behavior. Similarly, Steinberg (2001) suggests that peer influence plays a role in
intensifying adolescents’ delinquent behaviors, but “it is unlikely that peer influence leads to the initial
emergence of these traits” (p. 12).

1.2.1. Parental Monitoring

Specifically, socialization theories (Grusec & Davidov, 2010) explain that, during adolescence, parents may
sense difficulty influencing their children to overcome socialization by peers, indicating the struggle between
parents and peers. While some parents may underestimate the power to transmit their values to their children
during adolescence, scholars emphasize that parents can protect their children from negative peer influence by
monitoring their activities and whereabouts (Bogenschneider, Wu, Raffaelli, & Tsay, 1998). Consistent with the
view of this theory, by restricting children’s contacts with delinquent peers, parental monitoring can prevent
adolescents’ involvement in problem behaviors (Dick, Viken, Purcell, Kaprio, Pulkkinen, & Rose, 2007;
Westling, Andrews, Hampson, & Peterson, 2008). For instance, Westling et al. suggest that little parental
monitoring was related to children’s poor choice in friends, and as a result, middle and high school students
committed deviant behaviors, including drinking. Likewise, Hwang and Akers (2006) demonstrate that peer
influence is the mediator between parental supervision and Korean high school students’ substance use.

It is important to note that numerous scholars measure parental monitoring by the adolescents’ report of
monitoring rather than the parents’ own account of their monitoring practices (Nash et al., 2005; Wood et al.,
2004). According to Barnes and Farrell (1992), although both mothers’ and adolescents’ reports of monitoring
are negatively associated with the adolescents’ alcohol use, because parents often perceive themselves as strict
and providing more monitoring than what their children perceive, the use of the adolescents’ report of parental
monitoring is a relatively more conservative measure when compared with using the parents’ report of
monitoring. In a related vein, when assessing peer influence, studies typically include the adolescents’ own
account of influence from the peers rather than asking the respondents’ friends’ to report on their influence on the
respondents (Hwang & Ackers, 2006; Nash et al., 2005; Wood et al., 2004). For this reason, the current study
adopted Korean high school students” own account for peer influence and parental monitoring. Guided by
socialization theory, the following hypothesis was posed to examine the mediating role of peer influence
between parental monitoring and adolescents’ alcohol use:

H3: Peer influence will mediate the association between parental monitoring and Korean adolescents’ alcohol
use.

1.2.2 Parent-Child Communication Satisfaction

Another perspective, the individuation-connectedness, also emphasizes parental influence on children’s peer
relationships (Youniss & Smollar, 1985). Youniss and Smollar suggest that, during adolescence, children make
steps towards independence from parents while striving to stay connected to them, and this process that occurs in
the environment of close relations with parents is optimal. If the parent-child relationship is one of
interdependence and has a cooperative climate, adolescents would continue to seek parental support and allow
parental influence over peer relationships (Steinberg, 2001; Youniss & Smollar, 1985). Parental responsiveness,
which typically occurs during verbal interaction with children, is a correlate of children’s social competence and
choice of friends (Lamborn et al., 1991). In view of that, communication helps children maintain close
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relationships with their parents because it promotes children’s cognitive and social competence and results in
parent-child satisfaction and more competence in adolescents’ interactions outside the home environment
(Steinberg, 2001).

The individuation and connectedness perspective suggests that parent-child communication, rather than
unilateral parental monitoring, is the way in which parents influence adolescent children’s peer relationships
(Bray, Adams, Getz, & Stovall, 2001; Youniss & Smollar, 1985). Numerous scholars demonstrate that children
and parents freely sharing emotional and factual information is indicative of good communication, and it may
have a greater impact on children’s behavior than parental monitoring alone (Cohen & Rice, 1995; Otto &
Atkinson, 1997). In fact, Cernkovich and Giordano (1987) suggest that juvenile delinquents” home environment
is short on communication about future plans or children’s problems with friends or teachers, and the lack of
communication with the parents may result in greater peer influence.

While research focuses on the importance of good parent-child communication on adolescents’ peer relationships,
it is relatively unclear whether knowledge and skills learned during communication or whether the satisfaction
children feel from communicating with their parents is the drive behind for adolescents’ behavior outside the
home. Barbato, Graham, and Perse (2003) suggest that parents’ primary motive for communication with their
children is affection. In addition, children who communicate about various issues with their parents not only
have satisfaction communicating with the parents; they also perceive relational satisfaction (Schrodt, & Afifi,
2007). Therefore, children who frequently communicate with their parents may sense parents’ affection and care,
and they may perceive relatively more communication satisfaction than those who rarely communicate with their
parents. In line with the individuation and connectedness perspective, communication satisfaction, which
signifies positive parent-child climate, might negate damaging peer influence, and adolescents may perpetrate
behaviors that are in line with values that parents teach (i.e., making good friends and avoiding delinquent
behaviors). Hence, we posed a hypothesis to look at the mediating role of peer influence between
communication satisfaction and adolescents’ alcohol use:

H4: Peer influence will mediate the association between parent-child communication satisfaction and Korean
adolescents’ alcohol use.

2. Method
2.1 Participants and Procedures

Five-hundred thirty-eight adolescents (363 male, 174 female) from four high schools in the Seoul metropolitan
area in Korea participated in the current study. To provide representation from the different districts, four high
schools were selected. Male participants were recruited from four high schools (n = 134, 91, 73, 65), and female
participants were recruited from one of the high schools (n = 174). Because drinking is problematic among boys
in Korea, most of the high school principals authorized male students to be the sample for the current study. As a
result, male students were recruited from all four schools and female students were recruited from one school.
Respondents’ ages ranged from 14 to 17 years, and their mean age was 15.32 years (SD = 1.02).

Homeroom teachers announced the current study in their classroom and asked class leaders to administer survey
procedures. When the teachers exited the classroom, the class leaders distributed paper survey booklets to the
students. Students were informed that completing and returning a survey packet was entirely voluntary. To
reduce obtrusiveness, only written directions were provided, and the class leaders did not interact with the
students. The survey booklets themselves were anonymous as no personally identifiable information was
collected. Researchers obtained institutional approval to collect the data in high schools.

2.2 Measurements

The measures used in the current study were translated into Korean by a researcher. Then, the translations were
back-translated into English by a bilingual translator blind to the original English version. Next, the
back-translated version was checked for consistency with the original. The back-translated version closely
matched the original English version.

Wood et al.’s (2004) parental monitoring scale was used for the current study. This scale was based on Steinberg,
Lamborn, Dornbusch, and Darling’s (1992) strictness-supervision scale. Three items asked respondents what
their parents actually know and what their parents attempt to know about their behaviors. Specifically, an
example question read “How much do your parents try to know and (really know) about what you do with your
free time?” Each item was answered with the following options: 1 = don’t try or don’t know, 2 = try a little or
know a little and 3 = try a lot or know a lot. The alpha coefficient of the parental monitoring scale was .88 (M =
2.50, SD = 45).
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Parent-child communication satisfaction was measured with a modified version of Hecht's (1978) interpersonal
communication satisfaction questionnaire. Ten items asked how respondents generally describe their
communication behavior with their father, and another set of identical questions asked about their
communication behavior with their mother. An example questions include “I was very dissatisfied with
conversations with him/her”. Each item was followed by a 5-point Likert-type scale with 1 representing
“strongly disagree” and 5 representing “strongly agree.” The alpha coefficients of the father-child
communication satisfaction scale was .88 (M = 3.29, SD = .76), and the mother-child communication satisfaction
scale was .86 (M = 3.65, SD = .68). In the structural model, parent-child communication satisfaction was a latent
variable with father-child and mother-child communication satisfactions subscales.

Peer influence was measured with a modified version of Williams et al.’s (1995) scale. The items for the scale
were adopted from the research of Donovan, Costa, and Jessor (1985), Johnston, O'Malley, and Bachman, (1989),
and Oetting, Beauvais, Edwards, Edwards, and Waters (1984). The peer influence scale asked how often the
respondents’ friends have asked them to (a) smoke cigarettes, (b) drink alcohol, and (c) get drunk. Each item was
followed by a S5-point Likert-type scale with 1 representing “never” and 5 representing “many times.” Since
marijuana, smokeless tobacco, and cocaine are not accessible in Korea, the items concerning these types of drugs
were not used in the present study. The alpha coefficient of the peer influence scale was .86 (M = 1.84, SD
=.98).

Respondents’ prior alcohol use was measured by a past alcohol use subscale from Perry and Grant’s (1988)
alcohol use tendency scale. To assess respondents’ past alcohol use, four items asked how many occasions they
have had alcoholic beverages to drink (a) during the last 12 months, (b) during the last 30 days, and (c) during
the last 7 days. Each item was answered with the following options: 0 = never; 1 = 1 - 2 occasions; 2 =3 - 5
occasions; 3 = 6 - 10 occasions; 4 = 11 - 20 occasions; 5 = 21 - 39 occasions; 6 = 40 or more occasions. The
three-item prior drinking measure had the alpha coefficient of .85 (M = .64, SD = .91). The mean score indicates
that respondents, on average, had no more than 2 instances of drinking events in the last year.

To assess respondents’ drinking refusal self-efficacy, a modified version of Perry and Grant’s (1988) drinking
refusal self-efficacy scale was selected for the current study. The items asked how sure respondents were that
they could say no if they were offered alcohol (a) at a friend’s house, (b) by an older brother or sister, (c) by
other older persons, and (d) at a party or dance. One question from the original scale that asked if respondents
could say no when their boyfriend/ girlfriend offered alcohol was deleted for the current study because dating in
high school is atypical in the Korean culture. Each item was followed by a 5-point Likert-type scale with 1
representing “could say no” and 5 representing “could not say no.” The items were recoded so that higher scores
represented high drinking refusal self-efficacy. The alpha coefficient of the scale was .90 (M =3.24, SD = 1.14).

Drinking intentions was measured with a modified version of an alcohol use prospect scale (Perry & Grant,
1988). The scale asked how likely it would be that they would drink an alcoholic beverage if someone offered it
to them (a) in the next 12 months, (b) in the next 30 days, and (c) in the next 7 days. Each item was followed by
a 5-point Likert-type scale with 1 representing “likely 1 would not drink” and 5 representing “likely I would
drink.” The alpha coefficient of the scale was .88 (M =2.63, SD = 1.06).

3. Results

The hypotheses were tested by Structural Equation Modeling. The model was built with 