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ABSTRACT

The study purpose was to examine which factors including health perceptions & behaviors, psychosocial factors,
dietary intakes were different by stages of change to reduce fast food consumption among university students. Survey
data(n = 341) were analyzed using x’ test or analysis of variance. With respect to stages of change, 17% were in the
precontemplation ; 21.4% for contemplation, 19.7% for preparation, 11.7% for action, and 30.2% for the maintenance
stage. Frequency of fast food consumption{(p < 0.001), health status, interest toward health, and exercising behavior(p <
0.05) differed significantly by stages of change. Demographics and nutrient intakes, however, had no association with
stages of change. Those in precontemplation through preparation stages felt more strongly on the advantages such as
taste, satiety, cleanness of restaurants(p < 0.001), and diverse menus(p < 0.05). Compared to maintainers or actors, pre-
contemplators agreed less to the disadvantages of eating fast foods, including sanitary problems(p < 0.001), overeating,
indigestion, decreased vegetable intakes(p < 0.01) and loss of freshness(p < 0.05). Influence of significant others(e.g.,
friends, siblings, parents) significantly differed by stages of change. Compared with maintainers, those in preaction
stages felt less control over facilitators or situations for fast food consumption. These included ‘others like fast foods’,
‘providing standard meals’, ‘when I don’t have foods for meals’ (p < 0.001), availability, advertisement, ‘socially popular’,
‘when I feel hungry’(p <0.01), and ‘when I don’t like to prepare meals’(p < 0.05). These results suggested that nutrition
education be planned considering one’s stages of change for fast food consumption. For those in preaction stages, it is
desirable to use motivational strategies to increase benefits and remove barriers of change, and help to develop skills to
deal with situations or factors for fast food consumption. The support from friends or families is also needed to move to
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further stages. (J Community Nutrition 7(1) : 8~20, 2005)
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Introduction

With economic growth and lifestyle changes, dining-out
and consumption of fast foods are increasing. Fast foods were
commonly consumed by adolescents or young adults (Park
et al. 1999). In a survey with university students in Seoul,
Han(1992) reported that fast food users were 63%, and that
70% of students preferred to eat high-caloric foods (e.g., ham-
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burgers, fried chicken). Aecent survey in the Pusan area
found that 83.2% of university students were fast food users,
and that females or younger students used fast foods more
frequently than the counterparts (Shin, Roh 2000).

Frequent consumption of fast foods raised the nutritional
concern ; it leads to excessive intakes of energy, fats, sodium
as well as decreased intakes of fiber and some vitamins (Kim
et al. 1990 ; Paeratakul et al. 2003). In addition, frequent
use of fast foods was related to eating habits preferring
western style foods, salty foods and eating-out (Kim 2003 ;
Lim 1997 ; Sim, Kim 1993). Recently, there was an effort
to develop nutrition policy on fast food and soft drink use by
suggesting mandatory nutrition labeling, nutrition education
at schools or through websites (Chung et al. 2004) .

To understand the nutrition behavior and make a desirable



change in nutrition behavior, it is necessary to identify fac-
tors that influence nutrition behaviors. The theory-based res-
earch has advantages for explaining and predicting behaviors
(Ryn, Heaney 1992). In health or nutrition research, theories
or models such as social cognitive theory, theory of planned
behavior, health belief model, and the stages of change
model has been applied (Bandura 1986 ; Ajzen 1991 ; Glanz
et al. 1997 ; Sigman-Grant 1996) Recently, the stages of ch-
ange model received attention in nutrition research, in that it
attempts to examine and explain the behavior or behavioral
change as stages moving from precontemplation to mainten-
ance stages (Mcdonell et al. 1998 ; Feldman et al. 2000 ;
Jantz et al. 2002).

According to the recent model of stage of change on
nutrition behavior changes, people are in any stages from pre-
contemplation, contemplation, preparation, action, and main-
tenance depending on their readiness to adopt a behavior and
moves to further stages in the process of behavioral change.
Precontemplation is defined as the stage when one is not inter-
ested in behavior change (e.g., reducing fat intake, increasing
vegetable intake) and has no intention to change. Contem-
plation is the stage at which one is thinking about behavior
change but has not made any changes. Preparation refers to
the stage at which one commits to take action in the near
future. Action is the stage to make efforts to adopt or change
the behavior. Maintenance is the stage when one continues
and maintains the behavioral change (Greene et al. 1994 ;
Sigman-Grant 1996) . The stages of change model is useful
for understanding how and when to apply concepts or psy-
chosocial factors from other theories, to successfully change
the behavior.

The stages of change have been applied to explain nutrition
behaviors such as reducing fat intake (Chung 2004 ; Greene
et al. 1994 ; Kwon, Oh 2003 ; McDonell et al. 1998 ; Oh et
al. 2000), increasing fruits and vegetable intake (Campbell et
al. 1999 ; Van Duyn et al. 1998), and nutrition interventions
to promote dietary change (Feldman et al. 2000 ; Verheijden
et al. 2004).

One of the psychosocial theories, the theory of planned
behavior, is also useful in identifying factors related to nutri-
tion behavior (Ajzen 1991 ; Godin, Kok 1996). The theory
of planned behavior includes three constructs to explain the
intention to perform the behavior (Ajzen 1991). These are
attitudes toward the behavior, subjective norms (social influ-
ence) , and perceived behavioral control, which are determined
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by conceptually distinct beliefs. The theory of planned be-
havior has been used to understand smoking and exercise
as well as nutrition behaviors (Backman et al. 2002 ; Godin,
Kok 1996 ; Kim, Park 2001 ; Kim, Shin 2003).

Applying the stages of change and the theory of planned
behavior, this study was designed to examine the stages of
change to reduce fast food consumption of university students,
and to investigate which factors including health perceptions
and behaviors, psychosocial factors, dietary intakes were dif-
ferent by these stages of change. The results of this study
will provide baseline information for targeting and developing
nutrition education programs and messages for university stu-

dents according to stages of change.

Subjects and Methods

1. Subjects

This study employed a cross-sectional survey design. Sub-
jects for this study were 371 students recruited from four
universities in the Daejeon area. The survey was conducted
at classes for the liberal arts, and food and nutrition during
2003 and 2004. The data of 341 students was analyzed exc-

luding the data of incomplete responses to the questionnaire.

2. Survey instrument

The survey questionnaire included scales to measure gen-
eral characteristics, health related behaviors, stages of change
in fast food consumption, fast food consumption status, and
psychosocial factors related to fast food consumption and
nutrient intakes. The details of developing a survey question-
naire are described in the previous study (Kim et al. 2004).

Items for general characteristics included age, sex, major,
height, weight, living status and so on. Health related vari-
ables were assessed by asking perceived health status, interest
toward health, smoking, drinking status and regular exercise.

Stages of change to reduce fast food consumption were
assessed by the item based on previous studies (McDonell et
al. 1998 ; Sigman-Grant 1996 ; Van Duyn et al. 1998). Sub-
jects were categorized into 5 stages of change by responses
to the items as follows :

* Precontemplation : Those who eat fast foods frequently
(at least 3 — 4 times a month), and those who do not intend
to reduce in the next 6 months.

*» Contemplation : Those who eat fast foods frequently, but
those who intend to reduce in the next 6 months.
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* Preparation : Those who eat fast foods frequently, but
those who intend to reduce in the next month.

* Action : Those who have not eaten fast foods frequently
for less than the past 6 months.

+ Maintenance : Those who have not eaten fast foods fre-
quently for more than the past 6 months, and those who will
not do it.

Variables for measuring fast food consumption were based
on pilot study, and adapted or modified through a literature
review (Han 1992 ; Lim 1997 ; Park et al. 1999 ; Park, Jun
2001). The items included if he/she uses fast food, the types
and frequency of fast food consumption.

Psychosocial factors related to fast food consumption were
constructed based on a pilot study with 26 students. Behav-
ioral beliefs were measured using 18 items, and Cronbach’s
alpha was 0.71. These included advantages of eating fast
foods (e.g., convenience, taste, diverse menus, making me feel
full, and cost) and disadvantages of eating fast foods (e.g.,
eating salty foods more, drinking more soda, eating less veg-
etables, high in fat) . These items were measured on a 5-point
scale from ‘very unlikely’ (—2) to ‘very likely’ (+2) to ind-
icate the strength of these beliefs. Attitudes toward fast food
consumption were assessed as summated score of behavioral
beliefs.

Pilot study (n = 26) indicated that there were seven types
of people or influences related to fast food consumption of
university students. These included parents, brothers/sisters,
relatives, friends, boy/girl friend, TV/radio, newspapers/ma-
gazines/internet. Items for normative beliefs were measured
on a 5-point scale from ‘very unlikely’ (~2) to ‘very likely’
(+2). The corresponding motivation to comply with each
significant influence was measured on a 5-point scale from
‘not at all’ (0) to ‘very much’ (4). The subjective normative
items were defined as the product of each normative belief
and motivation to comply (Cronbach’ @ =0.75).

Items to assess control beliefs were developed from res-
ponses (n = 26) regarding factors or situations that made it
difficult to eat fast foods. Nineteen items in this scale included
perceived facilitating factors or barriers (e.g., availability, for
gatherings, events/sales, advertising, dieting), and confidence
in controlling fast food consumption in several situations (e.g.,
hungry, time, meal preparation issues). These items were
rated on 5-point scales from ‘very unlikely’ (—2) to ‘very
likely’ (+2). The Cronbach’s alpha of this scale was 0.73,
and overall perceived control was defined as a summated

score of these 19 items.

Nutrient intake was assessed using 24-hour recall method.
The investigator explained how to keep food record for 24-
hour recall and showed the portion sizes of food, in order to
collect information more accurately. Nutrient intakes were
analyzed by Computer Aided Nutritional Analysis Program
for Professionals 2.0 (Korean Nutrition Society 2002).

3. Statistical analysis

Statistical Analysis System (SAS) PC Package 8.2 was
used to analyze the data. Descriptive statistics were used to
examine the distribution of study variables. To investigate if
study variables were different by stages of change in fast
food consumption, analysis of variance (ANOVA) or y *-test
was used. Duncan’s multiple range test was used in ANOVA
to examine which groups according to stages of change were
significantly different in study variables examined. Statist-
ical significance were examined at @ =0.05.

Results

1. General characteristics of subjects

The distribution of subjects by stages of change showed
that the precontemplation stage comprised 17.0%, the con-
templation stage was 21.4%, and the preparation stage was
19.7%(Fig. 1). Action stage was only 11.7%, while the ma-
intenance stage was the largest group (30.2%).

General characteristics of subjects are shown in Table 1
and 2. The mean age of subjects was 21.7 years (Table 1).
Subjects were mostly women (62.2%), freshmen or sopho-
more (78.3%), and majored in other than food & nutrition
(61.5%), and lived with family members(48.1%) or self-
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Fig. 1. Distribution of subjects by stages of change fo reduce
fast food consumption. PC : Precontemplation, C : Contempl-
ation, P : Preparation, A : Action, M : Maintenance stage.
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Table 1. Mean age. body size and fast food consumption of subjects by stages of change to reduce fast food consumption

Stages of change

Variables (nT:fs J” ) Precontemplation Contemplation  Preparation Action Maintenance F
(n = 58) (n=73) (n = 67) (n = 40) (n = 103)
Age (years) 21.7 02" 21.1+£05 210+ 0.5 216+05 225+06 224+ 04 2.2
Height (cm)
Male 1742 + 0.6 1740 £ 1.3 1728+ 1.4 17560+14 174918 174310 0.4
Fermnale 161.4 + 0.6 160.9 = 1.5 1623+ 1.2 1887 £ 1.3 162816 1621 £1.1 1.6
Weight (k@)
Male 67310 66.3 £ 22 679 +23 68.7 £23 666131 67.1 1.7 02
Female 53.6 = 0.7 50.1+ 1.8 532+ 1.5 562+ 1.6 5562120 532+ 1.3 1.8
Poﬁﬁt}&:aﬁ/memm 25.4 = 0.8 28.7 £ 1.8 248+ 1.6 28=17 250+22 259+14 15
Frequency ofeating 5 4 03 72+ 06% 7505 8006 54+08° 29+08& 85"
fast foods per month
1) Mean £ SE, by ANOVA, =+ : p<0.001, Alphabets with different superscripts show the differences among the groups
Table 2. General characteristics of subjects by stages of change to reduce fast food consumption
. Total Stages of change ,
Variables (h = 341) Precontemplation Contemplation  Preparation Action Maintenance X
(n = 58) (n=73) (n = 67) (n = 40) (n =103)
Sex
Male 129(37.8)" 26(44.8) 23(31.5) 24(35.8) 13(32.5) 43(41.7) 3.7
Female 212(62.2) 32(85.2) 50(68.5) 43(64.2) 27(67.5) 60(58.3)
Major”
Food & nutrition 130(38.5) 21(36.8) 24(33.3) 28(41.8) 18(45.0) 39(38.2) 1.9
Others 208(61.5) 36(63.2) 48(66.7) 39(58.2) 22(55.0) 63(61.8)
Grade
Freshmen 75(22.0) 16(27.6) 16(21.9 11(16.4) 12(30.0) 20(19.4) 7.9
Sophomore 192(56.3) 29(50.0) 40(54.8) 44(65.7) 22(55.0) 57(55.3)
Junior 33( 9.7 5( 8.6) 7(9.6) 7(10.4) 3( 7.5 11(10.7)
Senior 410120 8(13.8) 10(13.7) 5(7.5) 3( 75 15(14.6)
Living status
W/family 164(48.1) 24(41.4) 41(56.2) 36(83.7) 20(50.0) a3(41.7) 13.3
Dormitory 45(13.2) 70021 100013.7) 11(16.4) 5(12.5) 12017
Self-boarding 97(28.4) 23(39.6) 13(17.8) 14(20.9) 11(27.5) 36(34.9)
Others 35(10.3) 4( 6.9) 9(12.3) 6( 9.0 4(10.0) 12(11.7)

1) n(%). None of the variables were statistically significant by x *test. 2) missing number : 3

boarding (28.4%) (Table 2). Mean height and weight were
174.2cm, 67.3kg for male students, and 161.4cm, 53.6kg for
female students (Table 1).

The general characteristics, such age, sex, major, living
status, height, weight, and pocket money spent per month
were not significantly different across the stages of change
(Tables 1, 2) . We noticed, however, slight differences in gen-
eral characteristics by stages of change, although there was
no statistical significance. For example, subjects in the action

or maintenance stages were slightly older than the other stages.

Those in the preparation stage weighted more than the other
four stages both in men and in women, and those in the
precontemplation stage spent more pocket money than the

other stages.

2. Fast food consumption by stages of change

Subjects consumed fast foods 6.7 times a month on the
average (Table 1). Subjects in the action stage (5.4 times a
month) and the maintenance stage (2.9 times a month) con-
sumed fast foods less frequently compared to those in the rest
stages (7.2 times in precontemplation stage, 8.0 times a month
in preparation stage) (p <0.001). These data suggest that gr-
ouping by stages of change is quite valid in predicting the
behavior of concern (e.g., fast food consumption) .

3. Health related variables by stages of change
Health related variables, such as perceived health status (p
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<0.05), interest toward health (p <0.05), and exercising be-
havior (p < 0.05), was significantly different by stages of
change (Table 3). Most subjects rated their perceived health
status as ‘very good/good’ (39.9%) or ‘fair’ (39.6%). Those
who perceived their health as ‘very good/good’ were only
29.3% in the precontemplation stage, while this percentage
was high in the action(47.5%) or maintenance stage (37.9%)
(p €0.05). Similarly, except those in the precontemplation
stage (34.5%) , about half of subjects in contemplation through
maintenance stages expressed their interest to health matters
as high (p <0.05) (Table 3).

Twenty-four percent of subjects responded that they exer-
cised regularly (Table 3). When examined exercise behavior
by stages of change, 37.5% of those in the action stage was
exercising regularly, while the regular exerciser was low in
the precontemplation (12.1%) or contemplation stage (19.2%)
(p <0.05). Seventy-four percent of subjects responded that
they drink alcoholic beverages and 18.8% smoke. Drinking
or smoking behavior was not significantly different by stages
of change, although the percentage of drinking or smoking
was higher in the precontemplation stage and lower in the

action stage.
4. Beliefs by stages of change

1) Behavioral beliefs by stages of change
Among 18 behavioral beliefs, 9 items were significantly

different by stages of change(Table 4). The advantages of
eating fast foods, identified as significant by stages of change,
included ‘tasting good’ {p <0.001), ‘making me feel full’ (p
<0.001), ‘good because fast food restaurants are clean’ (p <
0.01), and ‘diverse menus’ (p < 0.05). Subjects in the pre-
contemplation or preparation stage felt more strongly that fast
foods taste good than those in the action or maintenance
stage (p <0.001). Subjects in the action or maintenance stage
rated negatively on ‘diverse menus in fast food restaurants’
(p <0.05). Those in the maintenance group also felt less str-
ongly that ‘eating fast foods makes me feel full’ (p <0.001),
and ‘eating fast foods would be good because fast food res-
taurants are clean’ (p <0.01). On the other hand, those clas-
sified as precontemplation through preparation stage felt more
strongly about the advantages of eating fast foods.

With respect to disadvantages of eating fast foods, items
of “fast foods are not sanitary’ (p <0.001), ‘making me over-
eat’ (p <0.01), ‘causing me to have indigestion’ (p <0.01),
‘ma-king me eat vegetable less’ (p < 0.01), ‘fast foods are
not fresh’ (p <0.01) were significantly different by stages of
change. These differences were more clearly found between
precontemplation group and maintenance group (Table 4).
Compared to maintenance stage or other stages, those in the
precontemplation stage were less agreed to ‘fast foods are
not sanitary’ (p <0.001), ‘causing me to have indigestion’ (p <
0.01), and “fast foods are not fresh’ (p < 0.01). Those in the

Table 3. Health perceptions and behaviors by stages of change to reduce fast food consumption

Stages of change

Variables (nT: Tg 4}“) Precontemplation Contemplation Preparation  Action  Maintenance x’
(n = 58) (n=73) (n = 67) (n = 40) (n = 103)
Perceived health status
Very good/good 136(39.9)" 17(29.3) 24(32.9) 37(55.2) 19(47.5) 39(37.9) 19.8*
Fair 135(39.6) 30(51.7) 34(46.6) 21314 8(20.0) 42(40.7)
Bad/very bad 70(20.5) 11019.0) 15(20.5) 9(13.4) 13(32.5) 22(21.4)
Interest toward health
Very much/much 176(51.6) 20(34.5) 39(63.4) 38(56.7) 21(52.5) 58(56.3) 17.0°
Average 139(40.8) 33(56.9) 24(32.9) 25(37.3) 19(47.5) 38(36.9)
Lithle/very little 26( 7.6) 5( 86) 10013.7) 4( 6.0) 0 0.0) 7( 6.8)
Exercising regularly®
Yes 82(24.1) 70012.1) 14(19.2) 20(30.3) 15(37.5) 26(25.2) 10.9"
No 258(75.9) 51(87.9) 59(80.8) 46(69.7) 25(62.5) 77(74.8)
Drinking”
Yes 252(74.1) 48(82.8) 58(79.4) 46(68.7) 25(62.5) 75(73.5) 7.2
No 88(25.9) 10017.2) 15(20.6) 21(31.3) 15(37.5) 27(26.5)
Smoking”
Yes 64(18.8) 18(31.0) 10Q13.7) 12(17.9) 5(12.5) 19(18.6) 8.0
No 276(81.2) 40(69.0) 63(86.3) 55(82.1) 35(87.5) 83(81.4)

1) n(%). by x*test, * : p<0.05, 2) missing number : 1
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Table 4. Perceived advantages and disadvantages of eating fast foods by stages of change

Stages of change

Variables Precontemplation Contemplation Preparation Action  Maintenance  F
(n = 58) (n=73) (n = 67) (n = 40) (n = 103)
Eating fast foods regularly would...”
Advantages
Taste good 08+ 0.1% 05+01® 07+01° 04x01° 02x01° 73"
Make me feel full 0.4 +0.1% 0.5+ 01® 08 £0.1° 07 +0.2% 02 +03° 507
©ood because fast food 06 + 0.1% 04+01*° 07+01° 05+01% 03+01° 37"
restaurants are clean
Good because there are many 0.1 =0.1° 00£01°  01+01° -02=01° -03+01° 27°
menus
Convenient (easy to buy) 1.0 £ 0.1 1.0£0.1 0.8 = 0.1 0.8 =01 0.8+ 0.1 2.2
Makes me spend less money -04 + 0.1 -0.1+0.1 -04+0.1 -03 +0.1 -05+ 0.1 1.5
Good because foods are 09+ 0.1 09 + 0.1 09 + 0.1 10 £ 0.1 08+01 06
serviced in a short time
©ood because taking-outls 08+ 0.1 10=0.1 09 +0.1 09 + 0.1 09+01 04
possible
Convenient 12+0.1 11400 1140 12+0. 11+01 03
(no need to prepare foods)
Disadvantages
Not sanitary -03 +0.1° 0.1 £ 0.1% 00 +0.1% ~01+01® 02+01° 47
Makes me overeat 0.1 +01° 02 +01% 05+0.1° 01+01% -01%01° 44"
Causes me to have indigestion -04 +01° 01+0.1° 0.1x01° 01x01° 02+01° 387
Makes me eat vegetables less -01=x01° 01 +01%® 04 +0.1° 03 +02° 04+01° 367
Bad because foods are not fresh -03 +0.1° 00+ 0.1® 00 + 0.1%® 00 + 01% 02+01° 347
Makes me fat 0.4+ 0.1 08 £ 0.1 0.9 + 0.1 0.9 +02 0.7 £ 0.1 23
Makes me drink more soda 1.1 + 01 09 £ 0.1 0.9 0.1 1.1+£02 0.7 £ 0.1 1.7
Makes me eat fatty foods 09+ 0.1 1.0 £ 0.1 1.1 £01 1.3+ 0.1 1.1 201 1.5
Makes me eat salty foods more 03 + 0.1 02 £ 0.1 0.4 + 0.1 02+0.2 0.2 = 0.1 0.8
Total attitude score 37+07° 20 £ 0.6 1.4 + 0.6 1.1 +08° -03-+05 60

1) Each item was measured from —2(very unlikely) to +2(very likely). The higher score indicates that subject agree fo each item

more strongly.
2) Mean * SE, by ANOVA, * : p<0.05, == :
the groups.

P <0.01, *#x :

preparation through maintenance stage felt more strongly that
‘fast foods make me eat vegetables less’ than those in the
contemplation or contemplation stage (p <0.01). Preparation
group felt more strongly that ‘eating fast foods make me
overeat’ than other groups(p < 0.01). From these results, it
seemed that those in the precontemplation stage did not feel
seriously the disadvantages of eating fast foods and do not
attempt to reduce eating fast foods. On the other hand, ma-
intenance group realized the bad aspects of fast foods in
terms of nutrition or sanitation more clearly and took action
to reduce fast food consumption.

The attitude toward fast food consumption was significantly
different across the stages of change (p < 0.001) (Table 4).
The attitude score was the highest in the precontemplation
group, meaning that they held more positive attitudes toward
eating fast foods than any other groups and the lowest in the

p <0.001. Alphabets with different superscripts show the differences among

maintenance group.

2) Normative beliefs by stages of change

Results regarding social influences showed that the perce-
ived influence of significant others were significantly different
by stages of change (Table 5). Regardless of the stages of
change, parents and relatives (e.g., grandparents) were the
groups that oppose subject’s eating of fast foods. The score
of ‘parents’ or ‘relatives’ was most negative in the mainten-
ance stage, meaning that subjects in this group received more
pressure not to eat fast foods from parents or relatives than
the other groups, while the score of these items was more
positive in the precontemplation stage (p < 0.001). Subijects
except in the precontemplation stage, also rated that siblings
opposed subject’s eating of fast foods (p < 0.001), although

the degree was less severe than parents or relatives.
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Table 5. Subjective normative items by stages of change

Stages of change

Variables Precontemplation Contemplation Preparation  Action  Maintenance  F
(n = 58) (n=73) (n = 67) (n = 40) (n = 103)
Normative beliefs X mofivation to comply”

Boy/gitl friend 0.8 + 0.3% 06+02° -02+03 01+03° -10+02 92
Brothers/sisters 0.6 £0.2° -03£0.2° -0.1+02® -02+03 -10x02° 80"
Parents ~04+0.3° -15+£02* -08+03° -10+x03® -20+x02° 787
Relatives(e.g. grandparents) ~0.4 +0.2° -10+02° -09=x02° ~09+03 -19+02° 73
Friends 11 £02° 0.7 +0.2% 0.2 + 0.2 02+03° -03%x02° 61"

Newspaper, magazines, internet 0.6 £ 0.3% 1.1 £0.2% 12202°  06£03° 03+02° 26"

TV, radio 09 +03 1.2+0.2 09 +03 0.7+03 0.6 +02 1.0
Total score of subjective norms 33+1.1° 0.7 £1.0® 02+10° ~04+13 -53+08 11.7°"

1) Each normative belief was measured from —2(strongly disag
ficant other supports eating of fast foods of subjects. The corres
+4(very much) . Possible score for each item was from —8 to +8,

ree) to +2(strongly agree). Each item indicates how strongly signi-
ponding motivation to comply was measured from O(not at all) to

2) Mean = SE, by ANOVA. * : p<0.05, #+x : p<0.001. Alphabets with different superscripts show the differences among the groups.

Friends or boy/girl friends approved the subject’s eating of
fast foods to a certain extent. ‘Boy/girl friend’ (p <0.001) or
‘friends’ (p <0.001) in the precontemplation stage were more
likely to approve subject’s eating of fast foods, while the
responses of these social groups were most negative in the
maintenance stage (p < 0.001) (Table 5). Friends or boy/girl
friend are the social groups that shares thoughts and ideas
with subjects, and they showed more approval than family
members regarding subject’s fast food consumption. With
respect to mass communications, written materials such as
newspapers and magazines had a positive influence on sub-
ject’s fast food consumption, with contemplation or prepar-
ation group receiving most influence and the maintenance
group receiving less influence (p < 0.05). The score of bro-
adcasting, such as TV and radio, was positive in all groups
and there was no statistical significance across the stages of
change.

The overall social influence was significantly different by
stages of change (p <0.001) (Table 5). These results sugges-
ted that significant others or influences have an impact on
stages of change in reducing fast food consumption.

3) Control beliefs by stages of change

The results regarding control beliefs showed that twelve
beliefs out of nineteen items were significantly different by
stages of change (Table 6). Most of the groups, especially
the precontemplators, disagreed on the belief that it is difficult
to eat fast foods because of dieting (p <0.001) . Subjects might
realize that consumption of fast foods increase fat intake or
weight gain, but this perception might not be related to the
behavior of reducing fast food consumption for dieting.

The facilitators of fast food consumption, ‘because others
(e.g., friends) like fast foods’ (p <0.001), ‘when others want
to eat fast foods’ (p < 0.05) were also different by stages of
change, with maintenance group showing least agreement
with these statements. Compared to those in the precontem-
plation or preparation stage, those in the maintenance or action
stage disagreed on the item, ‘easy to eat fast foods because
fast food restaurants provide standard meals’ (e.g., taste) (p <
0.001). On the other hand, maintenance group compared with
contemplation group, agreed more to ‘not eating fast foods
because of food quality’ (p <0.001).

Subjects in the maintenance stage also felt more control
over eating fast foods than those in the other stages in situa-
tions such as ‘when I do not have foods for meals’ (p <0.001),
‘when 1 feel hungry’ (p < 0.01), and ‘when I do not like to
cook/prepare meals’ (maintenance vs. precontemplation thr-
ough preparation stage (p <0.05) (Table 6) . These results su-
pported that convenience and quickness in service are the
major considerations in fast food consumption.

Availability issues (e.g., easy to use fast foods because there
are many fast food restaurants) were found to be differentia-
ting maintainers with other groups. More specifically, pre-
contemplation through preparation group agreed more to
availability issues than maintenance group did. However,
subjects did not agree to the item, ‘fast foods are popular
socially’, especially in the maintenance group (p <0.01). The
belief, ‘advertisement as a facilitator of fast food consump-
tion’, was different between preaction stages and action/ma-
intenance stages (p < 0.01). These suggest that perceived
control over environmental influences is also important in



Table 6. Perceived control items by stages of change
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Stages of change

Variables Precontemplation Contemplation Preparation Action  Maintenance  F
(n = 58) (n=73) (n=67) (n = 40) (n =103)
It's easy to eat fast foods ..."
Dificuit to use/eat fast foods “10£00%  -06+01° -03+0.1% 00+02 -03=01F 72
because of dieting
Because others like it(e.g., friends) 05+ 0.1° 04 +0.1° 05+ 0.1° 04+01° 00x01° 637
Because fast food chains provide —01 +01° —02 +01%® 00+0.1° -05%02" -06+01° 53
standard meals(e.g., taste)
When | do not have food for meals 0.6 £0.1° 07 = 0.1° 05+ 0.1° 06+01° 01+01° 52™
Difficult fo eat because of 0.3 +0.1° 04+01®°  02+01° 02+02° 07:01° 49™
food quality
Because there are many fast food 06 +0.1° 05+01°  06+01° 04+01® 01£01° 43"
restaurants (availability)
Because fast foods are -02%01° ~03+01° -03£01° -04+01® -07+01° 43"
popular socially
When | feel hungry 0.6 £0.1° 05 +0.1° 05+0.1° 05+01° 01x01° 40%
Because of advertisement 02+ 0.1%® 02 £ 0.1%® 03+01° -02+02° -02+01° 35"
When I do notlike to cook/ 07 +£0.1° 05+01® 07+01° 05+01® 03+01° 28"
prepare meals
When others wants to eat fast foods 03 +0.1%® 03+ 0.1% 04 +0.1° 01+02® 00+01° 27"
Because | can get fast foods 08 +0.1%® 08+01° 07+01® 09:01° 05+01° 24"
anytime that | want
Because of events, sales ~0.1 £0.1 -02 +0.1 0.1 £0.1 -02+£02 -04=x0.1 1.2
When | do not have enough money -0.6 £ 0.1 -04 £0.1 -05 %01 ~0.8=*0.1 -06£0.1 1.0
When | do not have time 0.6 £ 0.1 08 £ 0.1 0.8 £ 0.1 05+ 0.1 0.6 £ 0.1 0.9
Difficult to eat when | like to eat 03+ 0.1 06+ 0.1 05 + 0.1 03+ 02 06+ 01 08
home-made foods
Because fast food' restaurants are —0.1 +0.1 00+ 0.1 —01+01 02 +02 02+ 0.1 06
good for gatherings
When | need to eat quickly 10£01 09 £0.1 09 0.1 09 £ 0.1 0.9 £ 0.1 04
Difficult to eat when | am sick 03 £0.1 05=*0.1 04 = 0.1 03x02 04+ 0.1 0.2
Overall perceived control 4.8 +0.8° 37 £07% 42 +0.8° 15+10° =-16+06 1477

1) Control beliefs were measured from —2(very unlikely) fo +2(very likely). The higher score indicates that subject agree to each

itern more strongly.
2) Mean * SE, ANOVA. * :
the groups.

p <0.05, #* 1 p<0.01, =#x:

determining stages of change.

Although there was no significant difference by stages of
change, subjects generally did not agree to ‘events or sales’,
cost, ‘fast food restaurants are good for gatherings’ as facili-
tators of éating fast foods (Table 6). It seemed that cost of
foods were not associated with food consumption of univer-
sity students. As we expected, subjects in the precontempla-
tion stage showed the lowest overall perceived control over
eating fast foods, while those in action or maintenance stage

had more perceived control (Table 6).

5. Nutrient intakes by stages of change

Data regarding nutrient intakes is presented in Table 7. On
average, the energy intake was 1740.7kcal, meeting only
77.8% for Korean RDA (Korean Nutrition Society 2000).

P <0.001. Alphabets with different superscripts show the differences among

The intakes of protein, vitamin E and vitamin B6 were suf-
ficient, while the intakes of calcium, zinc, iron and folic acid
did not reach 75% of the RDA. None of the nutrient intakes
were statistically significant by stages of change (Table 7).
The intakes of energy and fat were high in subjects of action
stage, and low in subjects of maintenance stage. Those in the
precontemplation stage consumed only 53.6% of RDA for
calcium, and maintainers met 65.7% of RDA for calcium, but
these were not significantly different.

Discussion

The distribution of stages of change indicated that about
42% of subjects were already in the maintenance or action
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Table 7. Nutrient intakes by stages of change

Total

Stages of change

Variables (n = 341) Precontemplation Contemplation  Preparation Action Maintenance  F'
(n = 58) (n=73 (n=67) (n = 40) (n =103)
Energy (keal) 17407 =472 17887 £1144 16809 +1020 1714211065 1967.1 £1378 168523859
( 77.8)% (78.6) ( 76.6) (77.0) ( 867 ( 75.2) '
Carbohydrate(g) 2389 + 4.4 2413+ 1046 2315+ 95 23701+ 99 2445+ 128 2418+ 80 03
Fat(g) 549+ 23 558+ 56 537+ 50 560% 52 664+ 67 502+ 42 10
Protein(g) 712+ 35 812+ 84 609+ 75 793% 79 749+ 102 663+ 63 .
(113.8) (124.7) (99.2) (130.6) ( 1184 (105.3) '

_ 6853207  6790% 504 659.0 £ 449 691.1 = 469 7498 % 60.6 6786 = 37.8
Vitamin ACLgRE) g7 o) ( 97.0 (oa) ( 98.7) (107.1) ( 969) 04
Vitamin E(mg) 146+ 1.1 146+ 26 122+ 23 152+ 24 217+ 3.1 130+ 19 o

(145.6) (146.0) (122.0) (152.2) (216.9) (130.1)
Vitamin C(mg) 634+ 24 571+ 59 890+ 52  646* 55 665k 7.0 687+ 44 o
( 90.6) ( 81.5) ( 842 ( 92.3) ( 93.5) (98.1)
Thiamin(mg) 1.1+ 00 12+ 0. 1.1+ 01 1.1+ 01 13+ 01 10+ 01,
(98.7) (101.5) (100.9) ( 97.4) (113.3) ( 90.8)
. . 11+ 00 11+ 01 10+ 01 12+ 0.1 12+ 01 10+ 01
Riboflavin(mg) (81.0) ( 79.9) ( 77.4) (87.2) ( 89.7) ( 76.8) 0.9
Niacin (mghe) 149+ 0.7 152+ 1.7 129+ 1.6 150+ 16 180% 21 150+ 13 o
( 99.3) (100.1) ( 882 (101.5) (117.8) ( 98.2)

Vitamin Bs(mg) 1.7+ 0.1 18+ 01 15+ 01 1.7+ 01 19+ 02 18+ 01 |
(122.8) (125.7) (109.8) (122.4) (136.3) (125.2)

Folic acid( Q) 1825+ 4.6 1803+ 11.1 1605+ 99 1842% 103 201.2% 133 1846% 83
( 73.0) (72.1) ( 67.8) (73.7) ( 80.5) ( 73.8) :

Catmg) 447 £133 4092+ 32.3 4M17.4% 288 4732 300 4372% 389 4761%242
( 60.0) ( 53.6) ( 55.3) ( 63.3) ( 57.3) ( 65.7) '

Fo(mg) 107+ 03 109+ 07 96+ 06 110% 06 122+ 08 107+ 05 .
( 73.8) ( 77.0) ( 64.3) ( 75.3) ( 80.7) ( 75.2) '

Zn(mg) 78+ 02 76+ 06 71+ 05 78+ 06 88= 07 79+ 05
(71.D) ( 68.9) ( 66.6) (727 ( 81.8) ( 72.4)

Fiber(g) 45+ 0.1 44+ 03 43+ 03 45+ 03 47+ 04 46+ 02 03

Cholesterol(mg) 3609 +17.9 3459+ 434 3425+ 387 3577+ 404 4412+ 523 35344326 07

1) by ANOVA. None of variables were statistically significant by stages of change. 2) Mean =+ SE(%RDA)

stage. In a study with university students (Chung 2004), ma-
intainers to reduce fat consumption were only 7%, and those
in the action stage were 28.7%. Oh et al. (2001) reported that
about two-thirds of adults aged 30 and over were categorized
into action or maintenance stage of fat reducing behavior.
The percentages of those in the action or maintenance stage
were slightly higher than that reported by Chung (2004}, and
much lower than that of Oh et al’s study (Oh et al. 2000 ; Oh
et al. 2001). These differences might suggest that university
students like the fatty foods/ fast foods and they do not feel
the need to reduce fatty foods than adults in general.

The frequency of fast food consumption was significantly
different by stages of change, it was especially lower in the
action or maintenance stage. The current study showed that
stages of change model was useful in explaining nutrition
behavior. Similarly, previous studies showed that dietary fat
intake was significantly decreased or fiber intake was incre-
ased across the stages, as suggested by this model (Campbell
et al. 1999 ; Greene et al. 1994 ; McDonell et al. 1998 ; Van

Duyn et al. 1998).

In this study, there was no association between stages of
change and general characteristics including age, sex, major,
living status and pocket money, although we observed slight
differences in general characteristics by stages of change.
Previous studies reported the association of fast food consu-
mption with demographics such as sex and living status. Fast
food users were more likely to be female than male stu-
dents (Han 1992 ; Shin, Roh 2000 ; You et al. 2000), and
lived with family members (Shin, Roh 2000).

Stages of change were associated with perceived health
status, interest toward health and exercising behavior in this
study. It seemed that precontemplators compared with those
in other stages (e.g., action or maintenance stage), rated their
health as not good and were not interested in health matters.
This suggested that educators might use motivational strate-
gies for precontemplators by encouraging attending the health
or nutrition information in a stimulating way.

With respect to health behaviors, about a quarter of subjects



participated in regular exercise, three-quarters were drinkers,
and 18.8% were smokers in the current study. In a study with
university students, Kim (2003) reported 21.5% for regular
exercisers, 87.4% for drinkers, and 18.9% for smokers. Ac-
cording to the National Nutrition and Health Survey, regular
exercisers among those aged 20 — 29 were 20% and drinkers
were 86% (Ministry of Health and Welfare 2002). Compared
to these studies, subjects in the current study were more invo-
Ived in health behaviors. This study also revealed that stages
of change in reducing fast food consumption were related to
exercising behavior. This suggests that those who participate
in desirable health behaviors are more likely to practice other
health behaviors.

In this study, stages of change were associated with several
behavioral beliefs regarding fast food consumption. Com-
pared to subjects in the maintenance or action stage, those in
the precontemplation through the preparation stages agreed
more strongly regarding the advantages of eating fast foods,
such as ‘taste’, ‘making me feel full’, ‘like the fast food
restaurants (cleanness) ’, and ‘diverse menus’. Previous studies
found that reasons for eating fast foods were convenience
and quickness in food service, taste, and for meals(Han
1992 ; Kim 1996 ; Lim 1997 ; Park et al. 1999 ; Yoon, Wi
1994 ; You et al. 2000) . Taste was also related to the stages
of change in nutrition behavior of fruit and vegetable intake
(Van Duyn et al. 1998).

Precontemplators, compared to those in the maintenance,
action or preparation stages were less likely to agree to the
disadvantages of eating fast foods such as ‘fast foods are not
sanitary/fresh’, ‘making me overeat’, ‘causing indigestion’,
and ‘making me eat vegetable less’. As we expected, precon-
templators felt more benefits and less disadvantages of eating
fast foods than those in the maintenance or action stages.
Similar to the current study, previous studies showed that per-
ceived benefits or barriers clearly distinguished the people
across the stages of change in fat reducing behaviors (Mc-
Donell et al. 1998 ; Oh et al. 2000). The current study sug-
gests that educational message for precontemplators or those
in preaction stages{e.g., contemplators, preparers) focus on
persuading them to realize nutritional and practical disadv-
antages of eating fast foods identified in this study (e.g., fres-
hness, indigestion, overeating, eating less vegetables) .

The scores for overall éubjective normative items were
decreased significantly across the stages. It seemed that those

in the maintenance or action stage received more social pre-

KW Kim - Y Ahn - EH Moon - EM Shin - 17

ssure to reduce fast food consumption, while precontemplators
did not. It was found that parents or relatives opposed sub-
jects’ eating of fast foods, and the degree of social pressure
of these groups was high in maintainers or contemplators.
Fast foods are commonly consumed by adolescents or young
adults (Park, Jun 2001 ; Sim, Kim 1993), while adults in
general (e.g., parents, relatives) might not prefer fast foods
based on food habits and do not recommend to eat fast foods
to their children for nutritional concerns.

Friends or boy/girl friends were identified as important
social groups that were related to stages of change. Lim et
al. (2005) reported that friends, followed by families, had a
significant influence on the consumption of convenience foods
of university students. It was also reported that young adults
or university students used fast food restaurants commonly
with friends or boy/girl friend (You et al. 2000). In the current
study, subjects especially precontemplators and contemplators,
but excepting maintainers, received approval from friends or
boy/girl friend regarding fast food consumption. This sug-
gested that nutrition education for precontemplators or con-
templators focus on eliciting support from friends or boy/girl
friend to reduce fast food consumption, as well as seeking
support from families. As stages of change were associated
with the influence of written materials in this study, it is nec-
essary to educate students to seek correct nutrition information
from these sources including internet.

The differences in control beliefs were noticeable between
maintainers and those in preaction stages (e.g., precontem-
plation, contemplation, preparation) . This suggested that per-
ceived control over reducing fast foods is quite important for
those who are considering change as well as for precon-
templators. McDonell et al. (1998), in a study to examining
stages of change in fat reducing behavior, also indicated that
preparers felt several perceived barriers and suggested to
deal with barriers (e.g., cooking skills, time constraints in
preparing foods, social context of eating). Oh et al. (2000)
also revealed that self-efficacy was higher in maintenance or
action stages than in preaction stages.

The education program or messages should stress increa-
sing perception of control over situations or factors that make
it easy to eat fast foods, as identified in this study. For exam-
ple, to deal with the belief of ‘fast foods provides standard
meals (e.g., taste)” or situations such as ‘when I do not have
foods for meals’, ‘when 1 feel hungry’, and ‘when I do not
like to cook/prepare meals’, educational strategies or mess-
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ages could include cooking skills, preparing simple meals or
snacks while less time is spent on cooking, and providing
recipes for tasting and nutritious Korean-style fast foods.

The facilitators of fast food consumption also included
‘because others (e.g., friends) like fast foods’ and ‘when
others want to eat fast foods’. In nutrition education, it might
be useful to involve friends and deal with skills of menu
selection together. Factors such as availability of fast foods
and advertisement were associated with stages of change,
suggesting the importance of environmental influences. Park,
Jun{2001) reported that fast food restaurants have increased
rapidly and competitively during the past several years,
reaching 2,660 restaurants in the year 2000.

Previous studies with university students (Chung 2004) or
adults (Oh et al. 2000 ; Oh et al. 2001) reported that nutrient
intakes such as energy and fat were significantly different
across the stages of change. We also expected such differen-
ces ; however, there was no statistical significance in nutrient
intakes across the stages of change in the current study. This
might be partly attributed to the measurement specificity and
dietary assessment methods. In this study, stages of change
were measured regarding ‘reducing fast food consumption’.
Fast food consumption might explain some portions of energy
and fat intakes, but it might not represent the whole or major
part of these nutrient intakes in this population. In addition,
we used 24-hour recalls for a day and it might not represent
the usual intake of subjects, although we tried to measure
dietary intakes as valid as possible using food models. In this
study, those in precontemplation through preparation stage
consumed less than the RDA for energy and other nutrients
and this finding might not be interpreted as they do not need
to reduce fast food consumption. They should meet the RDA
for nutrients with balanced meals by eating a variety of foods.

In this study, the intakes of energy, calcium, iron, zinc and
folic acid were insufficient, which was about or below the
75% of the RDA. Similar to this study, the recent National
Health and Nutrition Survey revealed that calcium, iron, ene-
rgy, vitamin A was below the RDA for adults in their twenties
(Ministry of Health and Welfare 2002) . The nutrient intakes
of the current study were somewhat better than those of uni-
versity students reported by Lee and Woo (2003).

In summary, this study showed that several factors, espec-
ially the specific beliefs were different by stages of change.
This study suggested the need to consider one’s stages of
change in planning and implementing nutrition education for

behavior change. For those in preaction stages (first three
stages), especially precontemplators, it is needed to use mo-
tivational strategies to realize disadvantages of eating fast
foods and help them to lessen the perceived benefits of eating
fast foods (e.g., taste, feeling full) . Significant others such as
friends and families need to be included in nutrition education
to help the precontemplators to move forward to the other
stages. Educational strategies or messages should also focus
on increasing perception of control over situations or factors
that make it easy to eat fast foods as found in this study. The
strategies for perceived control should target for those in

contemplators or preparers as well as precontemplators.

Summary and Conclusion

This study was designed to examine stages of change to
reduce fast food consumption, health related perceptions and
behaviors, psychosocial factors related to fast food consump-
tion, dietary intakes of university students, and to identify if
these factors were different by stages of change.

1) Subjects were categorized into stages of change as
follows : 17.0% for precontemplation, 21.4% for contempl-
ation, 19.7% for preparation, 11.7% for action, and 30.2%
for the maintenance stage. Subjects in the maintenance or
action stage consumed fast foods less frequently than those
in the precontemplation through preparation stages (p <0.001).
However, general characteristics, such as age, sex, major,
living status and pocket money were not significantly different
across the stages of change.

2) Health related variables, such as perceived health status
(p <0.05), interest toward health (p < 0.05), and exercising
behavior (p < 0.05), were significantly different by stages of
change. These differences were clearly seen between precon-
templators and maintainers. Smoking, drinking behaviors and
nutrient intakes including energy, fat and calcium were not
significantly different by stages of change.

3) Nine behavioral beliefs out of 18 items were signifi-
cantly different by stages of change. Those classified as pre-
contemplation through preparation stage felt more strongly
on the advantages of eating fast foods, such as ‘tasting good’
(p<0.001), ‘making me feel full’ (p <0.001), “like fast food
restaurants (cleanness)” (p <0.01), and “diverse menus’ (p <
0.05). Stages of change were also related to the perceived
disadvantages of eating fast foods, including ‘fast foods are
not sanitary’ (p < 0.001), ‘making me overeat’, ‘causing me



have indigestion’, ‘making me eat vegetable less’, ‘fast foods
are not fresh’ (p <0.01). The differences in perceptions were
more clearly found between precontemplators and maintainers.

4) Significant others or influences were related to stages
of change. Especially the influence of boy/girl friend, friends,
siblings, parents and relatives (p < 0.001) were noticeable.
The maintenance group received the least approval of fast
food consumption from these sources, while the precontem-
plation group received more approval.

5) Twelve control beliefs out of 19 items were significantly
different by stages of change. Those in preaction stages felt
less control over eating fast foods, while those in mainten-
ance felt more control. Facilitators for fast food consumption
that differed by stages of change included availability issues,
‘others like fast foods’, ‘standard meals (taste)’ (p < 0.001),
and advertisement (p < 0.01). Those in preaction stages also
felt less control over eating fast foods in situations, ‘when I
do not have foods for meals’ (p <0.001), ‘when I feel hungry’
(p <0.01), ‘when I do not like to cook/prepare meals’ and
‘when others want to eat fast foods’ (p <0.05).

6) This study suggested that nutrition education be planned
considering one’s stages of change. For those in preaction
stages from precontemplation to preparation stages, especially
for precontemplators, it is desirable to use motivational strat-
egies to increase awareness of the nutritional problem, benefits
or barriers of change. Significant others such as friends and
families might be involved to help the precontemplators or
contemplators to move to further stages. Educational strategies
also need to focus on increasing perception of control over
situations or factors that make it easy to eat fast foods. The
strategies for perceived control should also target for those in
contemplators or preparers as well as precontemplators.
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