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Abstract

To effectively realise professional tasks, physical education (PE) teachers, physio-
therapists and personal trainers should be convinced as to the fact that health de-
pends on their behaviour and actions. The aim of the research was to investigate
possible differences in health locus of control (HLC) between faculties, gender and
type of physical activity.

The subjects were 241 undergraduates (111 female and 130 male ones) from the
faculty of physical education (n = 96), tourism and recreation (n = 74) and physiother-
apy (n = 71), who practiced sports (n = 101) or were involved in recreational physical
activity (n = 140). The Polish version of the Multidimensional Health Locus of Control
Scale (MHLC; Wallston & DeVellis) was applied. Data on physical activity and aca-
demic status were collected with a survey prepared by the authors.

Results show that Polish undergraduates presented a moderate level of a belief in
personal control over their health. MHLC scores were only slightly dependent on stu-
dents’ gender, faculty and type of physical activity.

Comparisons with earlier research data show that greater differences in HLC appear
among undergraduates of the same faculties but from different universities than
among students from various faculties within one university.
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Introduction

The notion of health locus of control is a type of the general locus of control concept introduced
to psychology by Rotter [1]. He described two types of locus of control: internal and external. In
the first case, an individual believes that he controls his own life and that what is happening to him
is the result of his own actions. In the case of external locus of control it would be a result of a play
of factors beyond the control of an individual. Research results show that persons with internal
locus of control take decisions more independently, feel more responsible for their health and are
more prone to be engaged in health-beneficial actions [2]. Due to the fact that general beliefs were
weakly correlated to undertaking healthy behaviour, general locus of control was redefined into
health locus of control (HLC) with internal HLC and external locus expressed in a form of beliefs in
the impact of others (powerful others HLC) and a play of chance (chance HLC) [3].

Health locus of control is related to positive (beneficial to individual health: health promotion,
prevention and recovery) and negative health-oriented actions (detrimental to individual health,
posing a risk to health or disturbing the process of recovery), but relevant research results are in-
consistent as to the character of their relationship [4]. Both no relationship and negative correlation
was recorded for internal HLC and smoking [5, 6, 7]. Incoherent conclusions concern also the rela-
tionship between health locus of control and healthy diet, alcohol consumption and oral hygiene [5,
6, 9, 10].

Explaining these diverse research results, Wallston [11] suggested that internal HLC had
a stronger impact on health-related behaviour of those who highly valued health. This conclusion
was supported by the research on American college students [12]. In this research, the perceived
health value was a better predictor of health-related behaviour than health locus of control. Internal
HLC was correlated to positive health actions only for the group of students who highly valued
health.

Part of this research ambiguity probably results from a very diverse group of health-related be-
haviours. This may include health endangering habits like smoking, positive action such as physi-
cal activity, preventive check-ups (e.g. breast cancer prevention) as well as alcohol consumption
and culturally determined eating habits.

Research carried out in the Polish population revealed a correlation between external HLC and
more frequent health preventive action (reporting for medical check-ups, following medical recom-
mendations); internal HLC was correlated to better compliance with daily healthy behaviour [13].
The research on 457 students from the Podkarpacki region in the south of Poland did not reveal
differences in health locus of control for smoking and non-smoking patients [14]. External HLC fos-
tered negative health behaviour, such as the use of psychoactive substances by the adolescents
[15]. No significant relationship was claimed for health locus of control and eating habits of over-
weight female adolescents [16]. Internal HLC was a positive predictor of dietetic restrictions (with
persons of strong internal HLC higher dietetic restrictions is to be expected), while the impact of
powerful others was a negative predictor of habitual overeating (female adolescents who perceive
a high impact of others on their own health are expected to be less prone to overeating) [16].

Polish physical education (PE) teachers face nowadays a new significant challenge. Health
education tasks in junior high and high schools were transferred to PE teachers. To effectively in-
troduce a program of health education, PE teacher should be truly convinced that every individual
is responsible for his or her own health.

Personal belief that an individual has a real impact on his or her own health seems to be impor-
tant not only to the PE teachers involved in health education. It is equally important when encour-
aging pupils to leisure-time physical activity. Health locus of control also seems to be one of the
factors influencing the level of professional engagement among physiotherapists. If he or she be-
lieves that results of the therapy depend to a great extent on the patient himself or herself, thera-
pist's professional duties may be fulfiled more effectively. An interesting research question is
whether PE students and tourism and recreation students becoming professionally involved in ac-
tive lifestyle and health promotion and maintenance as well as physiotherapy students trained for
the domain of health recovery are all a homogeneous group with regard to health locus of control.
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Another interesting issue is the gender difference in health locus of control of this specific
group of undergraduates. In the majority of research on the Polish population no significant differ-
ences in HLC were observed for males and females [17]. In a study on Japanese social workers no
gender differences were found in internal and external HLC [18]. There were no apparent gender
differences in a validation study of MHLC [19]. Canadian females and males students also did not
differ in HLC [20]. In the group of students of the Podkarpacki region universities, a higher level of
internal HLC was yet observed among men [14].

In adults it was observed that internal locus of control declines while the importance of both ex-
ternal factors increases with age [17]. Interestingly, a negative correlation between the age and
internal locus of control was noticed also in the case of the Podkarpacki region students [14], while
no significant relationships concerning the remaining dimensions of locus of control (powerful oth-
ers and chance) were recorded. The place of residence was also an important variable differentiat-
ing locus of control. Stronger internal HLC was reported for adult inhabitants of big cities and
stronger external HLC for rural regions inhabitants [17].

Moreover, the relationship between the type of physical activity and HLC is still an interesting
field of investigation. Some research shows that regular physical activity is positively correlated
with internal HLC and negatively correlated with the influence of others and a role of chance [2, 8,
10]. A large-scale cross-national study confirmed these relationships [21]. But there is also re-
search evidence that there are no significant relationships between these variables [6]. Most stu-
dents of Warsaw University of Physical Education are involved in regular physical exercises. Yet,
some of them practice competitive sport and some exercise just for recreational reasons. Accord-
ing to Drabik [22], there are major differences between the approach to health in sport training and
health training (as part of recreation). The aim of health training is to reach a designed level of fit-
ness and physical capacity. It serves exclusively health promotion and is a process controlled by
an individual. Sport training may improve one’s health, but its key goals are quite different. High
training loads create a risk of injuries and other health problems. In such a type of physical training
an athlete is usually fully subordinated to decisions of a coach. We may therefore expect that being
involved either in sport activity or recreational activity may result in a different type of HLC.

The aim of the research presented in this paper was to investigate possible differences in locus
of control between faculties, gender and type of physical activity (competitive versus recreational).

Material and Methods
Participants

There were 241 undergraduates investigated in the research. They were full-time students from
the faculty of physical education (n = 96; 39.8%), the faculty of tourism and recreation (n=74;
30.7%) and the faculty of physiotherapy (n = 71; 29.5%). The sample included 111 women (46.1%)
and 130 men (53.9%). 101 respondents (41.9%) practiced sports (i.e. took part in sport competi-
tions) and 140 respondents (58.1%) were involved in recreational physical activity (without ele-
ments of competition). The distribution of athletes and recreationists, and of men and women was
similar in each of the three subgroups.

Methods

Multidimensional Health Locus of Control Scale (MHLC) of K.A. & B.S. Wallston and R. DeVel-
lis was applied in the research. The Polish adaptation of this scale was prepared by Z. Juczynski
[17]. The scale consists of 18 items concerning generalised expectations in three dimensions of
health locus of control (6 items in each subscale): 1) Internal control — a belief that an individual
has a power of controlling his own health; 2) Powerful others — a belief that our state of health is a
result of others’ actions, mainly of medical professionals; 3) Chance — belief that our health is de-
pendent on a play of chance or on other external factors.

The scale has a sufficient level of reliability (Cronbach’s alpha varied between 0.54 and 0.74;
the test-retest correlation coefficient varied from 0.38 to 0.72 depending on the subscale and scale
version). Scale’s validity was defined through correlating internal locus of control with the self-
efficacy level (0.32), self-esteem perception (0.32) and the perceived value of health (0.30). Differ-
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ences observed for the group of patients and healthy respondents were also in compliance with the
theoretical background of the research. This proves satisfactory validity of the research tool [17].

The authors’ own survey was also used. This provided basic information about respondents
(age, gender, faculty) and also concerned their leisure-time physical activity (frequency, duration,
intensity, type: sport - recreation). Students who took part in sport competitions were numbered
among athletes (and called “the sport activity group”). The sport and recreation groups did not dif-
fer significantly in terms of exercise frequency, duration and intensity.

Results

In order to find out differences between the investigated groups, univariate analysis of variance
was applied. Three factors were analysed: faculty (PE, tourism and recreation, physiotherapy) x
gender x type of physical activity (sport versus recreation). Table 1 shows M values and SD for
factor groups, F value, p and n? for major effects.

Tab. 1. Multidimensional Health Locus of Control Scale scores (M+SD) and ANOVA (gender x faculty x type
of physical activity) results

. Physical Tourism & Physio- Recrea-
Variable (\,/,VST(;?) (n '!lﬁgo) F ) Education  Recreation therapy ,F ) tional (nSB(ﬁsO) _F 5
P (n=96) (n=74) (n=71) P (n=101) pin
Internal 28.26+ 2741 0.819; 27.65% 27.96+ 27.85% 0.196 27.99+ 27.53% 0.957
control 4.449 4122 ns 4.744 3.873 4.098 ns 3.69 5.001 ns
Powerful 1641 16.44+ 0.062; 16.95+ 15.85+ 16.32+ 1.010; 16.14+ 16.82+ 0.340;
others 5.199 4.642 ns 5.067 4.948 4.591 ns 5.026 4.706 ns
Chance 15.78+ 17.55% 2.951; 16.05+ 18.20+ 16.14+ 2.877, 17.23+ 16.06 0.851;
4.418 5.429 .087; .013 5.153 5.102 4.6095 .058; .025 5.090 4.955 ns

No significant major effect of gender, faculty and type of physical activity was observed for the
internal control scale. The only noticed interaction concerned the faculty and gender factors
(F = 3.236; p = 0.041; n? = 0.027). This relationship is presented in Figure 1. With the group of PE
and tourism students, a stronger belief in personal influence on one’s health was presented by
women, while in the case of physiotherapy students this view was more popular among men. Yet,
considering all participants together, no significant gender differences were observed for the inter-
nal control scale.

29
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Fig. 1. Internal control according to gender and faculty

Interaction between gender and type of physical activity reached the level of tendency
(F =3.028; p = 0.083; n? = 0.013) (Figure 2). Male results were independent of the type of physical
activity. In the case of women, those who were involved in recreational activities represented
stronger internal locus of control than the group of women practicing competitive sports. The type
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of physical activity did not differentiate results within the whole group. Interactions between the
faculty and sport (F = 0.763) and faculty, gender and type of physical activity (F = 0.118) were not
statistically significant.

297 8.85
2 T~ 7

27:33
27 27.53 =& \Women

Men
26 -
25
Recreational Sports

Fig. 2. Internal control according to gender and physical activity

No maijor interaction effect was recorded for the powerful others scale (faculty x gender: F =
0.055; faculty x type of physical activity: F = 0.720; gender x type of physical activity: F = 1.674;
gender x faculty x type of physical activity: F = 0.642). We may therefore claim that Warsaw Uni-
versity of Physical Education students’ beliefs on how their health is dependent on powerful others
(medical staff mainly) is not dependent on gender, university faculty and type of physical activity.

The strength of beliefs in the play of chance was independent of the type of physical activity.
Study faculty did differentiate the perception of chance on the level of tendency — stronger belief in
the importance of this factor was represented among tourism and recreation students than among
PE and physiotherapy students. The gender major effect also reached the level of a tendency. The
investigated men were convinced more than women that their health depends on the fate. The type
of physical activity did not differentiate results for the scale of chance. No significant interaction
was observed also for the gender and faculty (F = 0.539), gender and the type of physical activity
(F = 0.562) or faculty and the type of physical activity (F = 0.314). The second level interaction
(gender x faculty x type of physical activity) was not statistically significant either (F = 2.030).

Discussion

Students of Warsaw University of Physical Education presented a moderate level of a belief in
personal control over their health. This type of control seems especially important nowadays, when
the major causes of death are not contagious diseases any more or those caused by parasites, but
chronic cardiovascular conditions and cancer [23, 24]. In the latter case, psycho-sociological fac-
tors are more important [25]. They play a significant accompanying role in the process of illness
development and in the process of recovery and rehabilitation. It is estimated that 53% of human
health depends on the lifestyle, and therefore, health-related actions are of such importance [26]. It
includes both positive actions (beneficial to individual health: health promotion, prevention and re-
covery) and negative ones (detrimental to individual health, posing a health hazard or disturbing
the process of recovery) [4, 27].

Internal HLC is related to accepting more responsibility with regard to own health and to under-
taking health-oriented behaviours. Investigation of Canadian students aged 14-20 [10] showed
that respondents presenting internal HLC were more physically and psychologically healthy, more
often took health prevention actions and used external social support for this purpose, were more
physically active and had healthier eating habits. A large-scale cross-national study has demon-
strated that positive health behaviours are positively associated with internal HLC and negatively
associated with chance health locus [21]. Internal HCL influences health related behaviours directly
and indirectly — this factor mediated the effect of personality traits on a diet strategy of Canadian
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students [20]. Other research [28] shows that students’ beliefs in the influence of others on their
health was positively correlated with the level of depression, anxiety and hostility and recently ex-
perienced physical symptoms of illness, while believing in the major role of chance was additionally
correlated with chronic illnesses symptoms and severe health problems. In the case of research on
Australian students, external HLC was a significant predictor of the level of emotional distress [29].
Still other research shows that adults with internal HLC were reported to have a higher level of
physical health, lower depression, anxiety, stress and psychotic symptoms [30, 31].

MHLC scale scores were only slightly dependent on students’ gender. Men reached slightly
higher scores in the chance scale, but gender differences did reach the level of tendency. No gen-
der differences were observed for internal locus of control and powerful others. Within the group of
PE and tourism and recreation students, women reached higher scores in the internal locus of con-
trols scale. For the group of physiotherapists, higher scores in this scale were noticed in the case
of men. Yet, for the whole sample of Warsaw University of Physical Education students no signifi-
cant impact of gender for the internal locus of control scale was observed. In majority of research
in Poland no significant differences in HLC were observed for males and females [17]. In the study
of students of the Podkarpacki region universities, it was observed that men presented higher in-
ternal locus of control in comparison to women [14].

In general, locus of control gender differences are usually observed: men are more internally
oriented than women [1, 32]. This difference was also observed among students [33-35], although
not in all studies [36, 37]. The fact that women are more externally controlled than men is in
agreement with the findings of psychology of gender. Given their social roles, women are prone to
experience decreased control over their lives. They are discriminated in workplaces and in mar-
riage and they experience the duality of being working women and mothers. The socialization to
the feminine traditional social gender-role develops more external control [32].

The relationship between gender and type of physical activity did reach the level of tendency.
The male group results are not dependent on the type of their physical activity. Female students
who were involved in recreational physical activity presented stronger internal locus of control in
comparison to competitive sport female practitioners. These results are difficult to interpret. Possi-
ble explanations can be found in different life experiences in both groups. This issue should be
analysed more in further research.

HLC of Warsaw University of Physical Education students is very little dependent on study fac-
ulty. Slightly higher scores in the chance scale were reached by tourism and recreation students.
Differences between faculties reached only the level of tendency. No faculty-related differences
were observed for the internal locus of control and powerful others scales, although — due to the
future professional role and a role in the treatment process — one might expect physiotherapy stu-
dents to present a stronger belief in the role of medical staff. In the case of the above-mentioned
Podkarpacki region research on students, the lowest score in internal locus of control scale was
noticed in the group of nursing students (PE, tourism and obstetrics students had higher scores),
while the lowest score in the chance scale was represented by the obstetrics students [14]. Inter-
estingly, even though the two groups of investigated student were soon to join the health service
professional staff, no differences were recorded for the powerful others scale.

It is still to be identified what the direction of the relationship between HLC and study faculty is.
At the moment, we cannot tell whether students with previously established certain HLC chose
certain faculties or their health locus of control changes during their study shifting toward internal
locus of control. A strong personal belief concerning having an impact on individual health may be
associated with choosing a career path related to the promotion of healthy behaviour. On the other
hand, study curricula for PE, physiotherapy, and tourism and recreation should include elements
reinforcing internal health locus of control. Positive feedback could be an explanation, but it is yet
to be confirmed in further longitudinal research.

The type of physical activity also was not an important factor in HLC perception and it did not
differentiate the investigated students of Warsaw University of Physical Education. Students who
were involved in recreational physical activity and sport competition represented similar opinions
on how their health depends on their own action, powerful others and the play of chance, even if
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only in the first case the main aim of activity is to maintain or restore health. Research examining
the relationship between HLC and physical activity has produced a mixed set of results [21]. In a
representative sample of over 13,000 adults in Wales, Norman and colleagues [38] found weak
correlations between HLC and exercise behaviours — leisure-time exercise behaviour was posi-
tively correlated with internal HLC and negatively correlated with powerful others and chance
health locus of control. Athletes and recreationists — subgroups established in our study — differed
only in the character of physical activity; the duration and frequency of exercise in both groups was
similar. Perhaps this factor has decided about no significant difference in HLC.

Polish undergraduates present a moderate level of a belief in personal control over their health
and their health locus of control is slightly differentiated according to students’ gender, faculty and
the type of physical activity. These conclusions are limited to one Polish university of physical edu-
cation. It does not allow extending research conclusions to the total Polish population of PE, tour-
ism and recreation and physiotherapy students. Further research on students from other Polish
universities is needed.

Conclusion

Comparisons with earlier data of research on Polish students allow us to conclude that greater
differences in HLC appear for undergraduates of the same faculties but from different universities
than for students from various faculties within one university.

Acknowledgements
Preparation of this manuscript was supported by the grant No. 1.56 from Jozef Pilsudski University of
Physical Education in Warsaw, Poland.

References

1. Rotter J. Generalized expectancies for internal and external control of reinforcement. Psychological
Monographs: General Applied 1966;80:1-28.

2. Norman P, Bennett P. Health locus of control. In: Conner M, Norman P, editors. Predicting Health Be-
haviour. Buckingham: Open University Press; 1996, 62-94.

3. Oginska-Bulik N, Juczynski Z. Osobowos¢, stres a zdrowie [in Polish] [Personality, stress and health].
Warszawa: Difin; 2008.

4. Heszen |, Sek H. Psychologia zdrowia [in Polish] [Psychology of health]. Warszawa: Wydawnictwo Nau-
kowe PWN; 2008.

5. Bennett P, Norman P, Moore L, Murphy S, Tudor-Smith C. Health locus of control and value for health in
smokers and non-smokers. Health Psychol 1997;16:179-182.

6. Callaghan P. Social support and locus of control as correlates of UK nurses’ health-related behaviours. J
Adv Nurs 1998;28:1127-1133.

7. Jensen J, Counte MA, Glandon GL. Elderly health beliefs, attitudes, and maintenance. Prev Med
1992;21:483-497.

8. Duffy ME. Determinants of reported health promotion behaviors in employed Mexican American women.
Health Care Women Int 1997;18:149-163.

9. Macgregor ID, Regis D, Balding J. Self-concept and dental health behaviours in adolescents. J Clin Pe-
riodontol 1997;24:335-339.

10. Reeh HE, Hiebert B, Cairns K. Adolescent health: The relationships between locus of control, beliefs and
behaviours. Guidance & Counseling 1998;13:23-29.

11. Wallston KA. Hocus-pocus, the focus isn'’t strictly on the locus: Rotter social learning theory modified for
health. Cognitive Ther Res 1992;16:183-199.

12. Weiss GL, Larsen DL. Health value, health locus of control, and the prediction of health protective be-
haviors. Soc Beh Personal 1990;18:121-136.

13. Juczynski Z. Psychologiczne wyznaczniki zachowan zdrowotnych na przyktadzie oséb dorostych [in
Polish] [Psychological determinants of health-related behaviours in adults]. In: tazowski J, Dolihska-
Zygmunt G, editors. Ku lepszemu funkcjonowaniu w zdrowiu i chorobie. Wroctaw: Wyd. AWF; 1997,
285-291.

14. Penar-Zadarko B, Zadarko E, Binkowska-Bury M, Januszewicz P. Rozpowszechnienie palenia tytoniu
wsrod studentdéw a umiejscowienie kontroli zdrowia [in Polish] [Prevalence of smoking in students and
locus of health control]. Przegl Lek 2009;66:705-708.

195



M. Guszkowska, A. Kuk, Health Locus of Control of Polish Undergraduates

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

196

Strzelecki W, Cybulski M, Strzelecka M. Rola poczucia umiejscowienia kontroli w ksztattowaniu wy-
branych zachowan zdrowotnych adolescentéw [in Polish] [The role of locus of control in development of
selected health-related behaviours in adolescents]. Nowiny Lekarskie 2009;78:18-22.

Oginska-Bulik N, Gutowska-Wyka A. Spostrzegana kontrola a zwyczaje zywieniowe u nastolatek z nad-
waga [in Polish] [Perceived control and eating habits in overweight female teenagers]. Sztuka Leczenia
2003;9:37-44.

Juczynski Z. Narzedzia pomiaru w promociji i psychologii zdrowia [in Polish] [Measurement scales in
health promotion and psychology]. Warszawa: Pracownia Testéw Psychologicznych; 2009.

Hirokawa K, Yagi A, Miyata Y. Japanese social workers’ healthy behaviors as related to masculinity:
Focus on mental health workers and caregivers of children and nursing home residents. Int J Psychol
2002;37:353-359.

Athale N, Aldridge A, Malcarne VL, Nakaji M, Samady W, Robins Sadler G. Validity of the Multidimen-
sional Health Locus of Control Scales in American Sign Language. J Health Psychol 2010;15:1064-74.
Saklofske DH, Austin EJ, Galloway J, Davidson K. Individual difference correlates of health-related be-
haviours: Preliminary evidence for links between emotional intelligence and coping. Person Indiv Diff
2007;42:491-502.

Steptoe A, Wardle J. Locus of control and health behaviour revisited: A multivariate analysis of young
adults from 18 countries. Br J Psychol 2001;92:659-672.

Drabik J. Trening zdrowotny a trening sportowy [in Polish] [Health training and sport training]. Promocja
Zdrowia, Nauki Spofeczne i Medycyna 1997;4:126-135.

Rocznik demograficzny. Warszawa: Gtowny Urzad Statystyczny; 2004.

Kopczynski J. Choroby cywilizacyjne przysztosci [in Polish] [Civilization diseases of the future]. In: Kir-
schner H, Kopczynski J, editors. Aktualne problemy zdrowotne. Zagrozenia i szanse. Warszawa: IGNIS;
1999, 53-89.

Eysenck HJ. Personality as a risk factor in cancer and coronary heart disease. In: Kenny D, Carlson JG,
McGuigan FJ, Sheppard JL, editors. Stress and Health. Research and Clinical Applications. Amsterdam:
Harwood Academic Press; 2000, 291-318.

Oldenburg B, Burton NW. Primary prevention. In: Kaptein A, Weinman J, editors. Health Psychology.
Oxford: BBS Blackwell; 2004, 305-336.

Steptoe A, Wardle J. Health related behaviour: Prevalence and links with disease. In: Kaptein A, Wein-
man J, editors. Health Psychology. Oxford: BBS Blackwell; 2004, 21-51.

Vandervoort DJ, Luis PK, Hamilton SE. Some correlates of health locus of control among multicultural
individuals. Curr Psychol 1997;16:167-168.

Shelley M, Pakenham KI. External health locus of control and general self-efficacy: Moderators of emo-
tional stress among university students. Aust J Psychol 2004;56:191-199.

Seeman M, Seeman TE. Health behavior and personal autonomy: A longitudinal study of the sense of
control in iliness. Health Behav Personal Autonomy 1983;37:144-159.

Schwarzer R, Jerusalem M, Kleine D. Predicting adolescent health complaints by personality and behav-
iors. Health 1991;4:233-244.

Rubinstein G. Locus of control and helplessness: Gender differences among bereaved parents. Death
Studies 2004;28:211-223.

Pokrajac-Bulian A, Zivgié-Bedirevi¢ |. Locus of control and self-esteem as correlates of body dissatisfac-
tion in Croatian university students. Europ Eat Disord Rev 2005;13:54-60.

Alaedein JM. Psychological help seeking attitudes and personality factors among Jordanian college stu-
dents. Eur J Soc Sci 2011;25:606-629.

Huckert T, Krampen G. Empirical test of an integrative model explaining higher prevalence of subclinical
depression in women: A normative sex-role orientation approach. J App Biobehav Res 2010;15:144-160.
Brown C, Garavalia LS, Hines Fritts ML, Olson EA. Computer science major: Sex role orientation, aca-
demic achievement, and social cognitive factors. Career Dev Q 2006;54:331-345.

Fazey DMA, Fazey JA. The potential for autonomy in learning: Perceptions of competence, motivation
and locus of control in first-year undergraduate students. Stud High Educ 2001;26:345-361.

Norman P, Bennett P, Smith C, Murphy S. Health locus of control and leisure-time exercise. Person Indiv
Diff 1997;23:769-774.





