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Abstract
Background: Self-rated health status (SRHS) is a reliable and valid measure for assessing the
subjective and objective health of individuals. Previous studies have either focused predominantly
on the elderly or investigated only a narrow range of factors potentially associated with SRHS. In
examining student populations, these past studies were limited to single countries. The objectives
of this study were to assess which candidate variables were independently associated with SRHS in
university students, to compare these variables by country and by gender, and to investigate which
of the variables was most important as a rating frame for SRHS.
Methods: The data is from the Cross-National Student Health Survey, conducted in 2005 in
universities in Germany, Bulgaria, and Poland (n = 2103; mean age = 20.7 years). SRHS was assessed
with a single question using a five-point scale ranging from "excellent" to "poor". The study also
measured a wide range of variables including: physical and psychological health, studying, social
contacts/social support, and socio-demographic status.
Results: Psychosomatic complaints (considered an aspect of physical health and, adjusted for
psychological health) were the most important indicators in forming a rating frame for students'
SRHS. There were few differences in the effects of variables associated with SRHS by gender (wellbeing: a measure of psychological health) and the variables associated with SRHS by country (wellbeing and self-efficacy). The remaining variables showed homogenous effects for both genders and
for all three countries.
Conclusion: The results suggest that SRHS can be reasonably used to compare students' health
across countries. SRHS is affected by different physical, psychological and psychosomatic aspects of
health; however, its strongest association is with psychosomatic complaints.
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Background
Asking for a self-rating of health is a legitimate technique
for assessing the health of individuals [1]. While self-rating of health is a good measure of objective and subjective
health [2], it is also a feasible way to measure health in
large-scale surveys [3,4]. Self-rating of health has been
shown to have high reliability, validity and predictive
power for a variety of illnesses and conditions [5]. Selfrated health has been extensively studied in older adult
population groups, where a range of factors associated
with self-rated health has been identified [6-8]. Much less
is known about the self-rated health of younger populations. An exception is the international "Health Behaviour
in School-Aged Children" study which contributed to the
understanding of factors associated with self-rated health
in school-aged children [9,10]. However, for young adults
(e.g. university students) the available information
remains limited in scope. On the one hand, university students have concerns, burdens and worries which are different from other population groups. On the other hand,
these students face the dual stress of having academic
challenges and achievements often within the face of
financial limitations [11,12]. Hence unsurprisingly, in
Sweden students were found to have lower perceived
quality of life when compared with their working peers
[13], and similar observations have been reported in the
UK [14]. The published literature also suggests that young
people preferentially employ psychological or behavioural factors as a rating frame for their health [3,15,16].
In contrast, for older people, physical well-being plays a
more crucial role in assessing their health [3,8]. Given the
observation that young adults differ from older people in
their perception of health, a better understanding and a
separate analysis of the factors associated with self-rated
health status (SRHS) is needed for this younger age group.
This is particularly true for university students, who represent an important and broad subpopulation of young
adults.
Some studies of self-rated health exist for student populations in selected countries: e.g. USA [15], Canada [17],
Hungary [16,18], and the UK [14]. Recent reports on the
health of student populations in the USA have employed
only crude analysis [19-21]. These studies cannot be
directly compared with each other in terms of sample
selection, measures and methods of analysis, thus they do
not provide sufficient information regarding possible differences in self-rated health and the factors associated
with it across countries. Conversely, some comparative
cross-country studies of health in student populations do
exist [22,23], however they have not assessed or reported
findings in regard to the factors associated with SRHS.
Thus there is a gap in the research concerning the SRHS in
students across countries.
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A recent review of inquiries which employed SRHS as an
outcome variable found that such studies often omitted
important variables or alternatively, did not provide adequate systematic analyses [24]. Most of these studies dealt
with other age groups. Interestingly, the studies related to
student populations were more complete in respect to the
considered variables [14-18]. However, apart from lacking
international comparisons, some issues remain unresolved. For example, the literature that addresses differences in SRHS for males and females has shown
conflicting results: some studies found no significant differences between genders in bivariate analysis [18] or
when controlling for other variables [15]. In contrast,
other investigations have reported significant differences
between genders in bivariate or stratified analyses. Yet
these studies fell short of assessing the effect of gender
using multivariable models [16,20,25,26]. Collectively,
these concerns have formed the basis of the study
described in this paper.
The present study had three specific aims: first, to investigate a wide range of variables potentially associated with
SRHS in student populations, employing a cross-country
comparison of students from three countries in Western
(Germany), Central (Poland) and South Eastern (Bulgaria) Europe, second, to test whether these associations
differed by gender and/or across participating countries,
and third, to assess the comparative contributions of psychological, physical and other variables to the SRHS of
student populations.

Methods
Study design and sample
The data analysed in this paper is from the Cross National
Student Health Study (CNSHS). The CNSHS is a health
survey that was conducted in 7 European countries
between 1998 to 2005 [27]. This paper uses data collected
in the survey conducted in 2005 at three universities; participants include 2103 first-year students at the University
of Bielefeld, Germany; the Catholic University of Lublin,
Poland; and Sofia University, Bulgaria. Ethical approvals
for the study were obtained through the participating faculties. Participation in the survey was voluntary via a selfadministered questionnaire distributed during lectures.
The questionnaire employed was compiled and developed from different published sources, including validated instruments used in various populations [28-31], as
well as questions developed specifically for this survey.
The original version of the questionnaire was written in
German and then translated into Bulgarian and Polish
using two separate translations and expert consultation.
Response rates were over 95% for both the Bulgarian and
Polish samples, but varied from 60%–100% for the German sample depending on the surveyed groups, 85% on
average (response rates were lower in large lecture rooms
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than in smaller seminars). Because each of the universities
had unique academic structures composed of different
faculties of various sizes, the surveys were implemented
only in certain classes in an effort to achieve comparability between and representativeness for each of the participating universities. Collectively, the sample was
comprised of students from 5 disciplines: natural sciences,
humanities, social sciences, law, and economy, each contributing to about 20% of the sample.
Measures
SPHS was assessed by the single item used in the 1998
German Federal Health Survey [32] (similar wording was
also used by American College Health Association [20]).
The item asked: "How would you rate your health in general?" over a 5-point scale response format (1 = "excellent", 2 = "very good", 3 = "good", 4 = "fair", 5 = "poor").

Table 1 outlines the five main areas believed to potentially
influence students' health perceptions according to previous research. These included physical health/health
related behaviours, psychological health/personality, variables related to studying, social contacts/social support,
and socio-demographic characteristics of the participants.
Five variables were used to assess physical health/health
related behaviours: having more than 2 visits to a doctor
in the last six months (used as an indicator of severe acute
or chronic illness); degree of physical activity (measured
as frequency of physical activity over 20 minutes with
increased pulse and respiration in a typical week, scored
with a three-category response scale: less than once, 1–2
times, at least 3 times); Body Mass Index (BMI) based on
self-reported weight and height and subdivided into three
categories (< 20, 20–25, > 25 kg/m2); and smoking status
(smoking in the last three months: daily, occasional, no).
The fifth variable to assess physical health was a scale of

psychosomatic health complaints assessed by a 22-item
instrument measuring the frequency of occurrence of a
range of complaints in the last 12 months (from 1 =
"never" to 4 = "very often") [33]. This scale covered many
complaints: stomach trouble/heartburn; back pain;
fatigue; breathing difficulties; trembling hands; rapid
heart beat/circulatory problems/dizziness; diarrhoea;
constipation; headaches; sleep disorder/insomnia; nightmares; difficulties concentrating; neck and shoulder pain;
abdominal problems; mood swings; trembling; depressive mood; speech impediment; weight gain/weight loss;
lack of appetite; nervousness/anxiety; and fear/phobia.
Since the internal reliability for this scale was high (Cronbach's alpha = 0.88), a single score (mean over all items)
of the psychosomatic health complaints for each person
was used in the subsequent analysis.
Psychological health/personality were collectively
assessed using four validated scales: Sense of coherence
(mean of 7 items, 7-point scale from "low" to "high")
[28]; self-efficacy (mean of 10 items, 4-point scale from
"low" to "high") [30]; perceived stress (mean of 14 items,
5-point scale from "little" to "much") [29]; and the WHOFive Well-being Index (WHO-5) (sum of 5 items, 5-point
scale "low" to "high") [31].
The variables related to studying at a university were two
single items: the importance of achieving good grades at
the university (5-point scale from "very important" to
"not important at all"); and academic performance in the
university in comparison to one's peers (5 point scale
from "much better" to "much worse"). In addition, one
more scale was developed for the purpose of this inquiry:
burdens related to studying (9 items: how much do you
feel burdened by: studying in general, exams and assignments, lack of practical relevance of coursework, anonymity in university, poor career prospects, problems with

Table 1: Areas that influence SRHS and variables used to measure them in this study

Physical health/health
related behaviours

Psychological health/
Personality

Variables related to
studying

Social contacts/Social
support

Socio-demographic
characteristics*

> 2 visits to a doctor+

Sense of coherence
Self efficacy

BMI

Perceived stress

Smoking status

Well being

Having (intimate)
relationship
Number of persons who
could provide social
support
Satisfaction with social
support
Living location during term/
semester

Country

Physical activity

Importance of good grades
(at university)
Academic performance at
the university (in
comparison to peers)
Burdens related to studying

Gender

Maternal education
Sufficiency of income

Psychosomatic health
complaints
BMI: body mass index.
* Age was not included given little variation within the samples.
+ As indicator of acute or chronic illness (see limitations).
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peers, course work load, isolation at the university, and
lack of time for studying, all scored from 1 = "not at all"
to 6 = "very much"). The items were highly correlated with
Cronbach's alpha = 0.81; therefore we used solely the
mean of all items in the analysis.
The area of social contacts/social support was assessed
with two items regarding existing relationships (having an
intimate partnership and living with parents during term/
semester). Another two items assessed social support,
namely the number of persons who could provide social
support (four categories: none, 1, 2–3 and more than 3
persons), as well as the satisfaction with this support (1 =
"very satisfied" to 5 = "not satisfied at all").
Finally, five variables were used to assess participants'
socio-demographic characteristics: country of the survey,
gender, maternal education (maternal education was used
which provided more variability than paternal education
within the samples) and subjective sufficiency of income
(1 = "totally sufficient" to 4 = "not sufficient at all"). We
did not analyse age dependency of SRHS as the age distribution in the samples did not overlap well between countries and provided little variation within countries.
Statistical analysis
Descriptive statistics were performed using tabulations by
gender and country. Mann-Whitney-U-test and Pearson's
chi-square test were used to test for differences across
countries or between genders. Bivariate associations with
SRHS were tested by Mann-Whitney-U- and Kruskal-Wallis-H-test for categorical and by Kendall-tau-b Spearman
rank correlations for continuous variables. (We treated

scales as continuous variables.) Because the distribution
of SRHS (apart from being discrete) resembled the shape
of a normal distribution, a General Linear Model was used
for the analysis of independent associations in the multivariable model. Initially, all variables significantly associated with SRHS in the bivariate analysis were included in
the main effects model. This model was then reduced in a
stepwise process using Wald test criterion. Since potential
effect modifications by gender were expected, gender was
contained in the model, although its main effect was not
significant. In the next step all two-way interactions for
gender and country with any other variables which
remained significant were included in the model. Again
the insignificant interaction terms were removed in a stepwise manner. In order to compare the effect sizes of variables in the five different areas under investigation for
associations with SRHS (see above), partial Eta-square statistic was used as it allows effect sizes to be compared
across different variables, independent of any other variables included in the model [34,35]. The analysis was performed with SPSS® for Windows version 12. For all tests,
significance level was set at p < 0.05.

Results
Description of the sample
This sample of university students was predominately
female (65.1%) with the highest proportion being in
Poland (71.3%) (Table 2).Overall, male students were
slightly older (mean age 21.1 years vs. 20.6 years in
females). While females reported having an intimate partner more often than their male counterparts (49.1% vs.
38.3%), male students were more likely to live in their
parents' home during terms/semesters (44% vs. 31.7% in

Table 2: Selected characteristics of the sample by gender and country

Gendera

Whole Sample
Variable

Female [%]
Age [Mean (SD)] in years
Having a boy-/girlfriend [%]
Living with parents during semester [%]
Maternal higher education (high school or
better) [%]
BMI (kg/m2) [%]
< 20
20 to < 25
≥ 25
Smoking status [%]
Daily
Occasionally
Non-smoker

Female

Male

N = 2103
65.1
20.7 (3.1)
45.4
36.0
37.6

N = 1331

n = 712

20.6 (2.9)
49.1
31.7
36.6

21.1 (3.3)
38.3
44.0
39.4

32.9
55.5
11.6

43.6
48.8
7.6

13.0
68.0
19.0

19.3
15.3
65.3

19.7
15.4
64.9

18.9
15.3
65.8

Country
p-value* Germany

< 0.001
< 0.001
< 0.001
NS

n = 803
57.7
22.1 (3.2)
55.6
35.6
24.1

Poland

Bulgaria p-value*

n = 591
n = 709
71.3
68.3
20.2 (3.2) 19.7 (2.0)
35.5
42.3
29.8
41.2
26.0
61.8

< 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

20.4
61.8
17.7

34.6
56.2
9.2

44.5
48.6
6.9

22.3
15.4
62.3

10.4
13.6
76.0

23.3
16.6
60.1

NS

< 0.001

a: information about gender was missing for 60 (3%) participants; NS= not significant;
*: Pearson's chi-square or Mann-Whitney-U tests for comparison between genders; and for comparison between countries
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females). Males and females did not differ in respect to
maternal education; however, pronounced differences
existed across countries with Bulgaria having a much
larger proportion of mothers with higher education (high
school degree or more) than in the two other countries.
Students differed in weight categories (underweight = BMI
< 20, normal weight = BMI 20–25, overweight = BMI >
25) by gender and country, with a higher prevalence of
underweight in women and in Bulgaria. Students did not
differ in regard to smoking by gender, but smoking was
less prevalent in Poland than in the other countries. About
8.7% of the surveyed students rated their health as excellent, 35.8% reported it as very good, 45.6% as good, 8.9%
as fair, and 1% felt that their health was poor.
Associations between the variables under investigation and
SRHS in bivariate analysis
Table 3 demonstrates that all of the investigated variables
with dichotomous/categorical response scales showed
associations with SRHS [except for BMI and having an
(intimate) relationship to a boy- or girlfriend which were
Table 3: Bivariate analysis: associations between SRHS and
variables scored on dichotomous/categorical response scales

Variable
Gender***
Female
Male
Country***
Germany
Poland
Bulgaria
BMI
< 20
20 to < 25
>= 25
> 2 visits to a doctors in the last six months***
No
Yes
Smoking status (in the last 3 months)*
Daily
Occasionally
Non-smoker
Living location during term**
Together with parents
Alone, with room mates/partner, other
Having (intimate) relationship
Yes
No
Maternal education
No formal education
Grades 1–8
Grades 9–11
High school degree
Bachelor/Master/Ph.D. or equivalent

SRHS Mean (SD)

2.67 (0.77)
2.40 (0.85)
2.62 (0.77)
2.78 (0.79)
2.36 (0.82)
2.59 (0.81)
2.55 (0.81)
2.65 (0.86)
2.46 (0.79)
2.75 (0.81)
2.66 (0.81)
2.54 (0.86)
2.56 (0.80)
2.49 (0.82)
2.63 (0.80)
2.56 (0.79)
2.58 (0.82)
3.13 (0.74)
2.81 (0.73)
2.58 (0.73)
2.64 (0.81)
2.46 (0.86)

*p < 0.05; **p < 0.01; ***p < 0.001 in Mann-Whitney-U tests and
Kruskal-Walis-H test

not associated to SRHS]. For instance, male students rated
their health better than females. There were also differences by country, with the best health rating in Bulgaria,
followed by Germany then Poland. Students who
reported more than two visits to a doctor in the last six
months rated their health lower than those who reported
fewer or no visits, and regular smokers rated their health
lower than non- or occasional smokers. Among the variables related to social contacts/social support, having a
boy- or girlfriend was not associated with health, but living during terms/semesters with parents was associated
with better health. Similarly, Table 4 shows that all of the
continuous variables under investigation (apart from the
importance of good grades) were significantly associated
with SRHS in the bivariate analysis. The correlation coefficients varied between 0.1 and 0.3, with the strongest correlation occurring between psychosomatic complaints
and self-rated health.
Variables associated independently with SRHS in
multivariable analysis
Before assessing the interaction effects, 8 variables displayed significant associations with SRHS in the multivariable analysis. Gender was contained in the model for
further analysis despite not displaying a significant association with SRHS and all interactions with gender and
country were investigated. The final model included 9
main effects, along with 2 interactions with country and 1
with gender (Table 5). No interaction with either country
or gender was found for sufficiency of income, psychosomatic complaints, acute or chronic illness (assessed by the
indicator variable of > 2 visits to a doctor), physical activity and sense of coherence. Higher psychosomatic complaints score and > 2 visits to a doctor in last six months
were both associated with poorer health. The same was
true for less sufficient income, but the effect of income
was much weaker. Conversely, higher physical activity
and a better sense of coherence were both associated with
better health.

The main effect of gender indicated a better level of health
in male students, but due to the presence of interactions
with other variables, the final interpretation had to consider these interactions. Thus, females who had low wellbeing scores reported better SRHS than males with low
well-being scores (a well-being score below 10 was considered low- the mean well-being score in this sample was
12.5). Conversely, males with higher well-being scores
reported better SRHS than females with higher scores (Figure 1). There was also an interaction between well-being
and country, with similar SRHS values in Poland and Germany for individuals with low well-being scores, and a
large difference between Germany and the two Slavic
countries (Figure 2). Both figures also indicated that the
effect of well-being was greater in female students and in
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Table 4: Bivariate analysis: associations between SRHSa and variables with continuous response scales

Variable

Correlations (Kendall tau-b)

Psychosomatic health complaintsb
Physical activityc
Sence of Coherenced
Perceived stresse
Self-efficacyf
Well-beingg
Sufficiency of incomeh
Importance of good gradesi
Academic performance at the universityj
Burdens related to studyingk
Satisfaction with social supporta
Number of persons could provide social supportl

0.317*
0.146*
0.273*
0.268*
-0.245*
-0.270*
0.089*
0.034
0.161*
0.196*
0.121*
-0.043*

*p < 0.05; **p < 0.01; ***p < 0.001; a1 = "excellent" to 5 = "poor"; b1 = "never" to 4 = "very often"; c1 = "less then once per week", 2 = "1 or 2
times", and 3 = "at least 3 times"; d1 = "very low" to 7 = "very high"; e1 = "little stress" to 5 = "much stress"; f1 = "low" to 4 = "high"; g0 = "lowest
possible well-being" to 25 = "highest possible well-being"; h1 = "totally sufficient" to 4 = "not sufficient at all";i1 = "very important" to 4 = "not at all
important"; j1 = "much better (than peers)" to 6 = "much worse (than peers)"; k1 = "low" to 6 = "high"; l1 = "no person" to 4 = "more than 3
persons";

Germany than in the remaining countries. In contrast, the
effect of self-efficacy was much greater in Bulgaria than in
Poland or Germany (Figure 3). The sample's mean self-

efficacy score was 2.8 (2.9 for both Germany and Bulgaria,
2.6 for Poland), and at this self-efficacy score, Bulgarian
students had the highest SRHS of all three countries.

Table 5: Multivariable analysis: variables independently associated with SRHS

Variables
Gender
Male
Female
Country
Bulgaria
Germany
Poland
Sufficiency of incomea
Psychosomatic complaintsb
> 2 visits to a doctors in the last six months
Yes
No
Physical activityc
Well-beingd
Self-efficacye
Sense of coherencef
Well-being by
Country (Bulgaria)
Country (Germany)
Country (Poland)
Well-being by
Gender (Male)
Gender (Female)
Self-efficacy by
Country (Bulgaria)
Country (Germany)
Country (Poland)

β

SE

95%-CI

Partial Eta-square
0.002

Ref
-0.20

0.11

(-0.41, 0.02)
0.001

Ref
-0.29
-0.23
0.05*
0.44***

0.27
0.27
0.02
0.06

(-0.82, 0.24)
(-0.75, 0.30)
(0.01, 0.10)
(0.33, 0.55)

Ref
-0.27***
-0.09**
-0.03***
-0.27***
-0.06*

0.04
0.03
0.01
0.08
0.03

(-0.36, -0.19)
(-0.14, -0.03)
(-0.05, -0.02)
(-0.42, -0.12)
(-0.12, -0.01)

Ref
-0.02*
0.01

0.01
0.01

(-0.04, -0.002)
(-0.01, 0.03)

0.004
0.043
0.028

0.007
0.011
0.009
0.004
0.006

0.004
Ref
0.02*

0.01

(0.003, 0.03)
0.007

Ref
0.30**
0.20

0.10
0.11

(0.11, 0.50)
(-0.01, 0.41)

†Positive coefficients β indicate decrease in health on the 5 point scale; in contrary negative coefficients indicate a better SRHS; Ref: reference
category; a per unit of the 4 point scale from 1 = "totally sufficient" to 4 = "not sufficient at all"; b1 = "never" to 4 = "very often"; c1 = "less then
once" to 3 = "at least 3 times"; d0 = "lowest possible well-being" to 25 = "highest possible well-being"; e1 = "low" to 5 = "high"; f1 = "very low" to 7
= "very high"; Significance of Wald test for the coefficient = 0: *p < 0.05, **p < 0.01, ***p < 0.001
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Figure 1 effects of well-being and gender on SRHS
Combined
Combined effects of well-being and gender on SRHS.
Note: y-axis indicates the difference in SRHS at each wellbeing score for both genders, or the changes in SRHS score
when different well-being scores are considered.
Finally, none of the variables related to studying or social
contacts were independently associated with SRHS.
Importance of the five different areas as rating frame for
SRHS in students
The partial Eta-square indicated that psychosomatic complaints had the strongest effect on SRHS (Table 5, last column). However, psychological aspects as measured by
well-being or self-efficacy were also important. None of
the physical health measures interacted with gender or
country, whereas two of the psychological measures displayed different effects with either gender or country.
Socio-demographic variables were significantly associated
with SRHS, although their contributions to individual
SRHS were negligible. Again, variables related to areas of

Figure 2 effects of well-being and country on SRHS
Combined
Combined effects of well-being and country on
SRHS. Note: y-axis indicates the difference in SRHS at each
well-being score between the countries, or the changes in
SRHS score when different well-being scores are considered.

http://www.biomedcentral.com/1471-2458/8/215

Figure 3 effects of self-efficacy and country on SRHS
Combined
Combined effects of self-efficacy and country on
SRHS. Note: y-axis indicates the difference in SRHS at each
self-efficacy score between the countries, or the changes in
SRHS score when different self-efficacy scores are considered.

study at the university or social contacts were not associated with SRHS after controlling for the other variables.
Thus neither an area of study nor measures of social contact contributed to a framework for students' rating of
their health.

Discussion
Attention on the health of university students has
increased in recent years [23,36,37]. Acquiring and compiling knowledge about these population groups is imperative in creating health promotion activities to meet the
needs and concerns of university students [14]. Designing
appropriate interventions for these groups requires
insight into and an understanding of the various factors
associated with students' health. The present study examined a variety of factors associated with SRHS among university students from three European countries.
In line with previous inquiries, many students in this
study rated their health as excellent or very good (e.g. [1921,23]). From the initial five areas under investigation,
only three proved to be independently associated with
SRHS in students. Whereas physical, psychological aspects
and socio-demographic characteristics displayed independent associations with SRHS, the area of social contacts and variables related to studying did not. Several of
the variables (e.g. sufficiency of income, psychosomatic
complaints, physical activity and sense of coherence)
exhibited similar effects for both genders and in all three
countries. In contrast, the effect of well-being was modified by gender and country, while the influence of self-efficacy was modified only by country. The effect of gender
did not differ by country. We did not assess the three-way
interaction between gender, country and well-being.
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Some previous studies have postulated a gender difference
in relation to SRHS, others have not. The observation that
gender was not significantly associated with SRHS prior to
considering the interactions might shed new light on
these apparently contradictory findings. Although health
perceptions are likely to be gender-specific (since gender
is associated with many other health outcomes) [38], gender differences in variables associated with SRHS usually
occur only for self-rated psychological health: with males
rating this type of self-rated health higher [17]. This is consistent with our findings. Such findings also lend further
support to Mantzavinis et al.'s [24] recommendations that
analyses of SRHS should consider interactions among the
variables investigated.
Steptoe and Wardle [22] have suggested that there are culturally diverging concepts and levels of valuation of
health between Eastern and Western European students,
with Western European presenting more favourable ratings. In our analysis the difference as suggested by Steptoe
and Wardle was only found to be true among students
reporting high well-being scores while their self-efficacy
was relatively low. This finding is consistent with the
hypothesis investigated by Steptoe and Wardle that the
cause of differences in health perception between Eastern
and Western Europe might be due to a lower perception
of control in Eastern European countries due to instabilities during political and economic transitions. Steptoe
and Wardle's analysis was based on data collected around
1990, a time when perception of control might have systematically differed between Eastern and Western European countries. In our study, a similar average self-efficacy
score was found for students from all three countries,
probably a consequence of improvements of the situation
in Eastern Europe since the time of economic and political
transition. This could help explain the relatively small differences in self-efficacy and SRHS in the countries examined in this paper.
Psychosomatic complaints and having > 2 visits to a doctor in the last six months displayed the strongest association with SRHS in our analysis, indicating the importance
of physical health in the perception of general health for
university students. A previous study using open-ended
questions following a self-rating of health found that adolescents and young adults more often referred to their positive health behaviours in justifying their rating than older
persons who were more likely to refer to physical health
problems [3]. A qualitative study in middle-aged population indicated that health is primarily understood as
absence of ill health, modified by disease specific aspects
like duration, severity and consequences for everyday life
[39]. Two further studies [15,16], using cross-sectional
samples like our study, found that well-being (or psychological health) was the most important aspect for univer-
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sity students. While young people are less likely to suffer
from chronic diseases than older people, for young people
with chronic diseases still this aspect might be important
for their rating of health. Also using a more common condition related to physical health like psychosomatic complaints might result in higher importance of physical
health for SRHS. The prevalence of psychosomatic complaints increases steadily and considerably during the
school age and complaints are highly prevalent in older
school-aged children [40,41]. Nevertheless, Piko [16]
found that well-being explained a higher fraction of variance in SRHS than psychosomatic complaints in her sample. Her assessment is based on a forward stepwise
regression model, while we evaluated partial Eta square
estimates from a mutually adjusted model, which is more
correct for models assessing association rather than prediction. Also, we used a different measure of well-being in
our study (while the assessment of psychosomatic complaints was very similar). It is not clear whether the difference in findings can be explained by the statistical
methods used or by the different well-being measure.
However, the issue is further complicated by the classification of psychosomatic complaints; i.e. it is worth discussing whether such complaints truly belong to physical or to
psychological health. One previous study even used a
complaints score similar to the one employed in this
study as a general measure of self-rated health [26], which
further complicates the interpretation. Since gender
dependency in respect to self-rated health has been postulated for psychological rather than for physical aspects
[17], the lack of interaction between gender and psychosomatic complaints suggested the stronger connection of
the latter – psychosomatic complaints- to physical health.
Additionally, in our model, the effects of psychological
factors were controlled for in the association between psychosomatic complaints and SRHS. Thus, the effect of the
psychosomatic complaints obtained in the final model is
the 'net' effect which is not mediated by any psychological
factors. In addition, the WHO-5 scale applied in our analysis draws its name from the general well-being item but
can also be used for the assessment of depression [42].
Thus, by including this scale in the model, we were able to
simultaneously control for the effects of different perceptions of health caused by depressive symptoms, which are
frequent among university students [43-45].
This study has strengths: the relatively large sample size
and the use of the same study design and questionnaire in
three European countries with different socio-demographic profiles and cultural backgrounds. The analysis
covered a wide range of factors, employing several variables for each of the areas under investigation; while differences in variables related to SRHS for gender and country
were formally tested using interactions. Since SRHS is a
useful indicator in health sciences, this inquiry has con-
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tributed to a reversal of two trends in the published literature: studies either employing too few variables,
ultimately resulting in a constricted view and scope of selfrated perceptions of health, or alternatively, focusing predominantly on elderly populations. Hence, this study has
bridged these gaps and contributed to the literature focusing on a young adult population and analysing a broad
range of factors associated with SRHS. Both of these critical aspects have been highlighted in literature as being
insufficiently considered [16,24].
The study has also some limitations. Findings are based
on self-reported data with no validation undertaken.
SRHS is genuinely a subjective measure of one's health,
but the number of visits to a doctor could have been externally validated. Furthermore, cross-sectional approaches
allow conclusions about associations, not causations. It
could be that observed associations are reinforced by
reversed causality, whereby not only a given behaviour or
condition leads to a decreased SRHS, but also a decreased
SRHS influences the behaviour/condition. Since this
inquiry examined only one university per country, differences between countries could be in fact differences
between universities. The questionnaire did not contain a
direct question assessing the presence of severe, acute, or
chronic illness. Instead, we used the number of visits to a
medical doctor as a proxy for having such illnesses (> 2
visits in last 6 months). This could have had two effects:
first, some students could have consulted a doctor more
often without having a severe, acute, or chronic illness;
conversely, some of chronically ill patients may not see a
doctor as frequently (e.g. when on stable medication).
Also, some students may have repeatedly visited a doctor
because of mental health conditions. However, despite
some potential misclassification, students experiencing
illness are more likely to be found in the group visiting
doctors more frequently and vice versa. For the statistical
analysis we used the framework of a general linear model
despite the outcome variable having only five discrete values, implicitly assuming that the differences between subsequent values of the scale were equal and that the normal
residual error was well approximated.

Conclusion
The present study examined factors associated with SRHS
in a population of young adults who were currently university students in three European countries. Psychosomatic complaints exhibited the strongest effect as a rating
frame for SRHS. While most of the variables associated
with SRHS showed homogenous effects for all three countries, for two variables, a significant interaction with country existed: well-being and self-efficacy. It seems that SRHS
can reasonably be used in studies of young adults in different countries; however, the two potential effect modifiers should be assessed. In the future, SRHS would benefit
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from further investigations using populations with greater
diversity in European and other countries.
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