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Abstract: Background: Restrained, emotional, and external eating are related to obesity and eating
disorders. A salutogenic model has confirmed sense of coherence (SOC) as a health resource that
moderates stress and helps limit the occurrence of overweightness and eating disorders. This study
aimed to examine the relationship between SOC, social support, stress, body image satisfaction (BIS)
and eating behaviors in different cultural environments. Methods: A total of 371 Austrian (161 men,
210 women) and 398 Japanese (226 men, 172 women) university students participated. The SOC-13
scale, Multidimensional Scale of Perceived Social Support, Dutch Eating Behavior Questionnaire,
BMI-Based Silhouette Matching Test and an analogue single-stress item were used as measurements.
Results: SOC negatively affected all three types of eating in Austrian students (men: β = −0.227
to −0.215; women: β = −0.262 to −0.214). In Japanese students, SOC negatively affected external
eating in both sexes (men: β = −0.150; women: β = −0.198) and emotional eating (β = −0.187) in men.
BIS indicated that the desire to become slim predicted restrained eating, women’s emotional eating,
and men’s and Austrian women’s external eating. Stress was only predictive of emotional eating in
Japanese men. Conclusions: This study found that SOC, BIS and stress might be valuable factors
regulating eating behavior in a cultural context. However, the relationship between SOC, BIS, stress
and eating behavior differs between cultures.

Keywords: sense of coherence; restrained eating; emotional eating; external eating; body image
satisfaction; cross-culture

1. Introduction

Three eating behaviors, emotional eating (EME), external eating (EXE) and restrained eating (RE),
are often associated with dieting, weight gain and binge eating. The work of Van Strien et al. explained
EME using psychosomatic theory [1], which states that obesity is not usually caused by organic
disorders, but results from overeating due to emotional disturbances. EXE refers to the externality
theory, suggesting that some people show strong responsiveness to external salient food cues [2]. RE is
explained by restraint theory, which suggests that people eat less when they desire to lose or maintain
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body weight [3]. Evidence suggests that EME and EXE are related to obesity and eating disorders such
as binge eating and bulimia [4]. With regard to RE, restrained eaters eat less than unrestrained eaters
under controlled experimental conditions favoring self-control. Dietary restraint is also associated
with a tendency toward disinhibition under conditions favoring loss of self-control, for example, after
consuming a preload [5–7].

Based on the relationship between these three eating behaviors, the Dutch Eating Behavior
Questionnaire (DEBQ) was developed [8]. Many studies have used the DEBQ to investigate eating
behaviors and their influencing factors. For example, body image and stress were reported as risk factors
for abnormal eating attitudes, suggesting that body image is the key factor that predicts emotional
eating. [9]. However, the stress effect on emotional and restrained eating differed depending on the
type of stressor (ego-threat, cognitive demand) [10]. Emotional overeating impaired self-regulation
of eating [11]. Therefore, stress reduction and an improved satisfaction with body image might be
effective strategies for regulating eating behavior. Previous studies found risk factors, and indicated
a resulting reduction in health e.g., [12,13]. A salutogenic model of health has been considered as
a theoretical framework for developing health promotion programs [14]. The salutogenic model
stresses sense of coherence (SOC) as an internal resource, and social support as an external resource,
to cope with stress and promote health [15]. People with a high SOC view challenges as predictable,
understandable, worthy of engagement, and surmountable. The World Health Organization (WHO)
cites the salutogenic approach as an example in the context of health promotional development,
and has adopted this approach to improve public health in different countries [14] and to promote
healthy eating behavior [16]. This concept was developed decades ago and has recently received
increased attention. Examining the effectiveness of SOC with regard to eating behavior substantiates
the salutogenic approach. This approach can shed light on new ways of modifying eating habits.

Eating disorders are no longer highly specific to European women [17–19]. Obesity is a global
health issue, not only in Western countries but also in Asian countries, where cases of obesity are
as frequent as instances of being underweight [20]. Western culture has predominantly accepted
sociocultural causes for eating disorders and obesity. In this sense, “culture” is recognized as essential
in the etiologies of eating disorders and obesity [21]. In 2018, according to WHO reports, 54.3% of
the population was overweight and the rate of obesity was 20.1% in Austria. In Japan, 27.2% of the
population was overweight and the rate of obesity was 4.3%. Although these rates have increased in
both countries, the obesity rate in Japan remains lower than in Austria. This may be due to different
eating behaviors in the two countries [22].

The aim of this study is to compare three eating behaviors (RE, EME and EXE) in two countries
with different cultures and to examine the relationships between these behaviors and four individual
and social factors: SOC, social support, body image satisfaction (BIS) and stress. We hypothesize that
SOC, BIS, social support and stress are negatively correlated with RE, EME and EXE in both countries,
although the effects of these factors may differ.

2. Materials and Methods

2.1. Participants

Data were collected from 769 students enrolled at universities in Austria and Japan. In total, 371
Austrian students (161 men; 210 women) and 398 Japanese students (226 men; 172 women) participated
in the study. The Austrian students’ mean age was 22.0 (± 2.6) years, and the Japanese students’
mean age was 18.9 (± 1.2) years. Participants provided their height and weight. Body mass index
(BMI) was calculated based on height and weight. Table 1 shows the BMI distribution, based on the
criteria of the WHO and the Japan Society for the Study of Obesity (JASSO) [23,24]. In total, 18.0% of
Austrian men, 5.7% of Japanese men, 4.3% of Austrian women, and 4.1% of Japanese women were
categorized as obese (BMI ≥ 25). Furthermore, 19.8% of Japanese women, 10.5% of Austrian women,
1.2% of Austrian men and 11.9% of Japanese men were underweight (BMI < 18.5). Data were collected
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during approximately the same year and months in Japan and Austria. The surveys were completely
anonymous and voluntary. Both the Karl-Franzens University Graz (GZ39/36/63) and the Graduate
School of Human Development and Environment of Kobe University (No. 70) approved the study, in
accordance with the ethical principles of the Declaration of Helsinki.

Table 1. Distribution of underweight, normal weight, and obesity.

BMI <18.5 18.5≥–<25 25≥–<30 30≥–<35
35≥–<40

Total
World Health
Organization

Underweight Normal
Weight

Pre-Obesity Obesity Class I
Obesity Class II

Japan Society for
the Study of

Obesity
Obesity Class 1 Obesity Class 2

Obesity Class 3

Austrian

Men
N 2 130 23 6 161
% 1.2 80.7 14.3 3.7 100.0

Women
N 22 179 9 0 210
% 10.5 85.2 4.3 0.0 100.0

Japanese
Men

N 27 186 12 1 226
% 11.9 82.3 5.3 0.4 100.0

Women
N 34 131 7 0 172
% 19.8 76.2 4.1 0.0 100.0

2.2. Measurements

2.2.1. Sense of Coherence (SOC) Scale

SOC was measured via 13 items. The SOC scale has been validated for both Japanese [25]
and German-speaking populations [26]. The items are rated on a 7-point Likert scale, with higher
scores indicating a stronger SOC. Cronbach’s alpha coefficient was 0.70 for both the Austrian and
Japanese populations.

2.2.2. Dutch Eating Behavior Questionnaire (DEBQ)

Validated Japanese [22,27] and German [28] versions of the DEBQ were used to assess eating
behavior. The questionnaire contains 33 items, including three subscales, RE (10 items), EME (13 items)
and EXE (10 items), rated on a 5-point Likert scale [8]. Cronbach’s alpha coefficients ranged from 0.74
to 0.76 for the Austrian populations and 0.80 to 0.94 for the Japanese populations.

2.2.3. Multidimensional Scale of Perceived Social Support (MSPSS)

This scale (12 items) subjectively evaluates social support from family, friends, and significant
others. Each item is rated on a 7-point response scale, with higher scores indicating stronger perceived
social support. The scale has good internal reliability, and factor analysis confirmed the three subscale
structures [29]. Cronbach’s alpha coefficients ranged from 0.93 to 0.97 for the Austrian populations
and 0.90 to 0.91 for the Japanese populations.

2.2.4. Stress

The degree of stress was assessed on a linear analogue self-assessment scale from 0% (no stress) to
100% (extreme stress).

2.2.5. Ideal and Real Body Image Difference (Body Image Satisfaction (BIS))

The participants were asked about their perceptions of ideal and real body images, based on the
Body Mass Index-Based Silhouette Matching Test (BMI-SMT) [30]. The BMI-SMT uses silhouettes
that match BMI values on a 27-item interval scale. The differences between ideal and real BMI-based
silhouettes are estimated and imply body image satisfaction (BIS). Greater differences indicate greater
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dissatisfaction with body image; negative scores suggest a desire to be slimmer, and positive scores
suggest a desire to be more muscular.

2.3. Statistical Analyses

We calculated the mean value and standard division of each sub-scale. To analyze the effects of
country and gender, ANOVAs were performed with adjustments for age, because of the age difference
between the two countries. Bonferroni’s multiple comparison was performed for effects with significant
country × gender interaction.

Simple analyses were conducted with Pearson’s correlations. To compare the effects of SOC,
social support, BIS and stress on eating behavior, multiple linear regression analyses were conducted
separately, by country and gender. The three eating behaviors were included as dependent variables.
SOC, social support, stress and BIS were included as predictor variables. All reported significance
levels were p < 0.05. The data were analyzed using IBM SPSS Statistics, version 21.0.

3. Results

3.1. The Effects of Country and Gender

Table 2 presents the ANOVA results by country and sex. Japanese students showed higher RE
and EXE scores, but Austrian students scored higher for BIS, SOC, and social support in all three areas
(significant others, family, friends). The average stress level did not differ between countries. Men
and women differed on all three eating behavior scales. Female students reported higher RE, EXE and
EME scores than male students. Women also reported more social support and stress than men. A
significant interaction indicated that Japanese men experienced more stress than did Austrian men,
while this was reversed for women; Austrian women reported more stress than did Japanese women.
For BIS, the interaction showed that Japanese men wanted stronger, more muscular bodies (positive
difference between ideal BMI and real BMI), but all other groups wanted to be slimmer, particularly
women, with Japanese women showing the strongest desire to be slimmer (negative difference between
ideal BMI and real BMI).

3.2. Relationship among Variables

Table 3 show the correlations between all variables for Austrian and Japanese students. In Austrian
women, the correlations fit the hypotheses: all three eating behavior scales were associated with BIS
and SOC, but, unexpectedly, stress and social support were unrelated. In Austrian male students, the
relationship was somewhat weaker, and, among Japanese students, neither women nor men showed
distinct associations. For Japanese students, stress was negatively related to SOC and social support in
women, but eating behavior and BIS were only weakly associated.

Table 4 show the regression analysis results with the eating scales (RE, EME, and EXE) as the
criteria. In general, only SOC and BIS predicted eating behavior. Stress was only related to EME in
Japanese male students. SOC was negatively correlated with RE in male and female Austrian students,
but not in Japanese students, while BIS was negatively associated with RE in all groups. Negative
SOC beta values predicted EME in Austrian men and women and in Japanese men but not in Japanese
women. BIS was related to EME only in Austrian and Japanese women, and to stress solely in Japanese
men. EXE was negatively associated with SOC in both Japanese and Austrian men and women. BIS
predicted EXE in Austrian men and women and Japanese men.
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Table 2. Mean values and ANOVA results.

Country Gender M SD
Country Gender Country * Gender

F p F p F p

Eating Behavior

Restrained eating (RE)
Austria

Men 1.99 0.47

14.41 J>A *** 36.52 W>M *** 0.17 n.s.Women 2.46 0.57

Japan Men 2.38 0.79
Women 2.79 0.80

Emotional eating
(EME)

Austria
Men 2.22 0.46

1.51 n.s. 59.42 W>M *** 0.05 n.s.Women 2.60 0.47

Japan Men 2.24 0.85
Women 2.66 0.92

External eating (EXE)
Austria

Men 2.03 0.51

410.76 J>A *** 135.04 W>M *** 0.07 n.s.Women 2.54 0.52

Japan Men 3.12 0.66
Women 3.61 0.64

Degree of Stress
Austria

Men 48.94 27.4

0.53 n.s. 5.96 W>M * 15.81
JM>AM ***
AW>JW ***
AW>AM ***

Women 58.79 22.8

Japan Men 50.49 25.1
Women 48.37 23.8

Ideal and Real Body Image Difference
(BIS)

Austria
Men −0.30 3.05

13.72 A>J *** 129.28 M>W *** 17.51
AW>JW ***
AM>AW ***
JM>JW ***

Women −2.08 2.56

Japan Men 0.24 4.88
Women −4.05 3.78

Sense of Coherence
(SOC)

Austria
Men 4.75 0.75

212.68 A>J *** 0.00 n.s. 0.38 n.s.Women 4.71 0.64

Japan Men 3.77 0.69
Women 3.80 0.68

Social Support

Significant others
Austria

Men 6.16 1.30

128.67 A>J *** 30.89 W>M *** 1.20 n.s.Women 6.57 1.16

Japan Men 4.65 1.38
Women 5.28 1.31

Family
Austria

Men 6.09 1.29

77.05 A>J *** 4.18 W>M * 0.87 n.s.Women 6.21 1.33

Japan Men 4.97 1.34
Women 5.25 1.29

Friends
Austria

Men 5.99 1.37

135.29 A>J *** 23.71 W>M *** 0.86 n.s.Women 6.39 1.14

Japan Men 4.68 1.31
Women 5.21 1.29

Adjusted variable: Age; *: p < 0.05; **: p < 0.01; ***: p < 0.001. A: Austria, J: Japan, M: men, W: women, AM: Austrian men, AW: Austrian women, JM: Japanese men, JW: Japanese women.
BIS: body image satisfaction.
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Table 3. Correlation between variables.

Eating Behavior
Stress BIS SOC

Social Support

RE EME EXE Significant Family Friends

(a)

Austrian

Eating Behavior

RE - 0.749 *** 0.763 *** 0.128 −0.209 ** −0.194 * 0.028 0.012 0.043
EME 0.797 *** - 0.747 *** 0.143 −0.05 −0.231 ** −0.070 −0.006 −0.008
EXE 0.774 *** 0.746 *** - 0.127 −0.217 ** −0.224 ** −0.055 −0.025 −0.084

Stress −0.041 0.047 0.03 - −0.178 * −0.055 0.115 0.07 0.059
BIS −0.362 *** −0.302 *** −0.261 *** −0.035 − −0.037 −0.102 −0.142 −0.042

SOC −0.297 *** −0.305 *** −0.264 *** −0.078 0.185 ** − 0.28 *** 0.264 ** 0.255 **

Social Support

Significant 0.007 0.018 −0.006 0.01 0 0.123 - 0.651 *** 0.772 ***
Family −0.092 −0.057 −0.099 −0.038 0.112 0.219 ** 0.713 *** − 0.717 ***
Friends −0.057 −0.012 −0.068 0.005 0.039 0.141 * 0.856 *** 0.703 *** −

(b)

Japanese

Eating Behavior

RE - 0.362 *** 0.09 0.042 −0.346 *** −0.027 −0.045 −0.032 −0.078
EME 0.119 − 0.381 *** 0.221 ** −0.084 −0.220 ** −0.067 −0.035 −0.055
EXE 0.032 0.556 *** - 0.043 −0.117 −0.068 0.143 * 0.179 ** 0.149 *

Stress 0.095 0.206 ** 0.004 - −0.086 −0.282 *** −0.091 −0.074 −0.081
BIS −0.160 * −0.214 ** −0.086 −0.091 − −0.032 0.036 0.097 0.026

SOC −0.027 −0.172 * −0.139 −0.382 *** 0.114 − 0.332 *** 0.247 *** 0.382 ***

Social Support

Significant 0.078 −0.050 0.183 * −0.201 ** 0.097 0.183 * − 0.701 *** 0.817 ***
Family 0.046 −0.087 0.073 −0.188 * 0.129 0.156 * 0.662 *** − 0.643 ***
Friends 0.015 −0.019 0.204 ** −0.202 ** 0.14 0.233 ** 0.822 *** 0.623 *** −

(a) above: men(n = 161), below: women(n = 210) *: p < 0.05, **: p < 0.01, ***: p < 0.001. BIS: body image satisfaction, SOC: sense of coherence, RE: restrained eating, EME: emotional eating,
EXE: external eating. Significant: Significant others. (b) above: men(n = 226), below: women(n = 172). *: p < 0.05, **: p < 0.01, ***: p < 0.001. BIS: body image satisfaction, SOC: sense of
coherence, RE: restrained eating, EME: emotional eating, EXE: external eating. Significant: Significant others.
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Table 4. Multiple regression analysis with eating behaviors as the dependent variables.

Restrained Eating Emotional Eating External Eating

Austrian

Men Women Men Women Men Women

SOC −0.215 ** −0.239 *** −0.227 ** −0.262 *** −0.222 ** −0.214 **

Social
Support

Significant others −0.005 0.191 −0.153 0.079 0.008 0.198
Family −0.054 −0.043 0.052 −0.007 0.055 −0.059
Friends 0.127 −0.145 0.121 −0.028 −0.086 −0.157

Stress 0.076 −0.074 0.131 0.017 0.079 0.002

BIS −0.206 * −0.311 *** −0.039 −0.251 *** −0.206 ** −0.208 **

R2 0.1 0.2 0.08 0.16 0.11 0.13

Japanese

Men Women Men Women Men Women

SOC −0.014 0.022 −0.187 * −0.105 −0.150 * −0.198 *

Social
Support

Significant others 0.037 0.19 −0.061 −0.066 −0.006 0.078
Family 0.067 0.035 0.035 −0.075 0.164 † −0.100
Friends −0.136 −0.124 0.059 0.165 0.111 0.255 †

Stress 0.005 −0.109 0.163 * 0.155 0.009 −0.032

BIS −0.350 *** −0.158 * −0.079 −0.195 * −0.140 * −0.097

R2 0.13 0.05 0.08 0.1 0.07 0.1

***: p < 0.001, **: p < 0.01, *: p < 0.05, † < 0.10. BIS: body image satisfaction, SOC: sense of coherence, Significant: Significant others.
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4. Discussion

The main findings of this study indicate that SOC and BIS pertain negatively to RE, EME, and
EXE with the appearance of culture and gender differences. In particular, SOC negatively predicts RE,
EME, and EXE, particularly in Austrian students. For Japanese students, the relationship between
SOC and eating behaviors seems to be less pronounced.

Japanese students had higher scores for RE and EXE but did not differ in EME. Not all eating
behaviors reflect disordered eating, per se, but some eating behaviors seem to be associated with
occasional overeating and moderate overweightness, such as restrained and emotional eating [31].
High RE values do not differentiate between successful and unsuccessful restrained eaters [7,32].
Considering the higher percentage of underweight Japanese students, RE seems to be a highly and
successfully practiced eating behavior in Japan, independent of SOC and social support. Only BIS
predicts RE in Japanese students, whereas SOC seems to be a source of eating regulation, in addition to
BIS, in Austrian students. However, considering the higher rate of overweight students in Austria,
this regulation is less successful for Austrian students than for Japanese students. SOC predicted
EME in both male and female Austrian students and in Japanese male students, but not in Japanese
female students. In the Japanese student sample, BIS was a significant predictor in women but not
men, and stress was another predictor of EME. EXE was related to SOC in both countries, and BIS
helped predict EXE in Austrian men and women and Japanese men but not in Japanese women. Stress
correlated negatively and SOC correlated positively with social support among Japanese women;
however, both variables disappeared as predictors of eating behavior in Japanese women, and seemed
to be coping resources.

A previous study with Dutch subjects found that being female and having a strong SOC, a flexible
RE, and self-efficacy promoted healthy eating practices [33]. The work of Speirs et al. suggested that a
higher SOC is expected to prevent unhealthy eating practices and foster healthy eating behaviors in
children [14]. This study found that SOC tended to prevent unhealthy eating behaviors.

In this investigation of two cultures, we examined the association between SOC and eating
behaviors, based on a salutogenic model. SOC indicates the extent to which an individual has a
pervasive and enduring, yet dynamic, feeling of confidence that the environment is predictable and
that things will work out as well as can reasonably be expected. SOC contains aspects of optimism
and control and represents the ability to cope with stressful events and find them meaningful [15]. A
previous study reported that a strong SOC may confer some resilience against chronic diseases [34].
The results of the present study suggest that a high SOC might prevent RE, EME, and EXE in Austrian
subjects. In contrast, SOC affected EXE in Japanese men and women and EME in Japanese men. SOC
and stress were strongly associated in Japanese students and had a more indirect association with
eating behaviors. In Austrian students, SOC, stress and social support were weakly correlated, while
SOC was more strongly correlated with eating behaviors.

A higher SOC has been reported to relate to less perceived stress and a lower stress response [35].
Some studies have reported that obesity and eating disorders are caused by stressful situations [36].
Controlling stress is therefore necessary to maintain healthy eating behaviors. Because the degree of
stress affected EME in Japanese men in the present study, we suggest that improving SOC might be
effective in reducing EME via stress reduction. Social support, as an external health factor resource,
was not directly related to the three eating behaviors but was correlated with SOC in this study. Social
support seems to be associated with eating behaviors via SOC-mediated effects. This finding is in
line with the results of our previous study, which showed that eating behavior was associated with
interpersonal relationships [37].

Overall, as expected, the results supported the hypothesis that SOC affects eating behaviors and
overweight-related eating behaviors more directly in Austrian students, whereas SOC relates to stress
reduction in Japanese students and indirectly relates to eating habits.

It is important to note that cultural and gender-based differences were observed between variables
in this study. The obesity rate was lower in women than in men, and the desire to become slim
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and RE were more prevalent in women than in men. Ideal body images are affected by cultural
expectations, which often lead women to want to become thinner. Such a cultural context fosters
restrained eating behaviors in women, and the degree to which women desire to become slimmer
predicts RE. Conversely, the structure of the relationship between the desire to get slimmer and EME or
EXE may differ by country and gender. In women, the desire to be slim was positively related to EME,
while in Austrian and Japanese men, the desire to be slim was related to EXE. This result is in line with
theories related to the DEBQ. Both EXE and EME are regarded as consequences of intense RE. Small
positive differences between ideal and real body images were found among Japanese men, because
young men are mainly concerned with gaining muscle rather than becoming slim [38]. Our results
show that the highest rate of thinness was in Japanese women, and the desire to become slimmer might
control EXE. These results support our previous findings [22].

A strength of this study is that it investigated a homogeneous group; all participants were
university students. Additionally, all variables were investigated in their respective cultural groups
using the same methodology in both Western and Asian countries [39].

However, this study had some limitations. First, we used one analogue scale to measure the degree
of stress, to avoid a severe burden on the participants. A more sophisticated measure of stress should
be used in future studies. A negative relationship was found between stress and resilience in Japanese
students. In Austrian students, this negative relationship was weak and not significant. In Austria, the
validity of the stress scale is insufficient. In the future, it is necessary to use a more validated stress
scale and examine the relationship with eating behavior. Second, the national higher educational
systems differ in these two cultures. For example, in Japan, approximately 50% of high school students
enter a university after graduating high school, whereas Austria has a more flexible higher education
system. This difference is reflected in the significant difference between the participants’ mean ages,
but these small age differences did not influence our results. Third, some limitations might be a
result of different effects and the importance of social support. The work of Kim et al. reported
that Asians and Asian-Americans are more reluctant to ask for support from others, but are more
likely to use and benefit from forms of support that do not involve explicit disclosure [40]. Japanese
female students’ social support from family, friends and significant others was highly negatively
correlated with stress, as with SOC, while in Austrians, this relationship was missing, although they
endorsed receiving more social support. Another aspect contributing to the cultural differences might
be response style differences between Japanese and Austrian students. The work of Harzing et al.
showed that Asians preferred middle rather than extreme categories on rating scales, in comparison
with Western respondents [41]. Using a coherent sample and harmonized measurements in both
German and Japanese may have reduced this bias.

Despite these limitations, we conclude that SOC, BIS and stress are essential factors that regulate
eating behavior in Japan and Austria, with a relationship to body weight. However, the relationships
showed specific patterns. The relationships between SOC and eating practices in Austrian and Japanese
populations must be further examined. Exploring these mechanisms will be relevant to fostering
the development of programs to change eating behaviors, because culture is an important external
resource for health promotion.
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