informa

healthcare

Acta Odontologica Scandinavica, 20135 71: 249-255

ORIGINAL ARTICLE

Oral Health Locus of Control in a Swedish adolescent population
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Abstract

Objective. The aim was to test and evaluate the psychometric properties of the Oral Health Locus of Control (OHLoC)
instrument and its relation to dental anxiety, self-efficacy and self-perceived oral health among Swedish adolescents. Materials
and methods. A random sample of 758 (63% of 1208 invited) 19-year-old individuals in three residential areas in western
Sweden (two rural, one urban) answered a set of questionnaires prior to a dental examination. Results. The face and content
validity of the OHLoC was deemed good in pilot interviews with individuals of the target age. Explorative factor analysis
verified the dimensions of the OHLoC sub-scales (internal, external, chance locus of control) with loadings from 0.503 —
0.812, explaining 54.6% of the variance. Construct validity was confirmed in relation to two other psychometric scales, on
dental anxiety (DAS) and on general self-efficacy (GSE), with correlations in the expected directions. In multivariate logistic
regression analyses, the internal sub-scale displayed the most consistent statistically significant associations with self-
perceived oral health, also when accounting for gender, demography and health behavior. There were no significant differences
between genders on the OHLoC, but females scored statistically significantly higher on the DAS (p = 0.005) and lower on the
GSE (p = 0.021) than males. Conclusions. The Swedish version of the OHILoC appears to have acceptable psychometric

properties for use in an adolescent population.
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Introduction

Knowledge on influencing factors on health is fun-
damental in planning evidence-based health preven-
tion and promotion [1]. A number of sociological
and psychological theories and models have been
developed, attempting to explain and predict health
behavior [2].

The concept of Locus of Control was introduced by
Rotter [3] in the 1960s. The theory refers to
individuals’ beliefs about whom and what controls
the events happening to them. The most widely used
instrument within the health area, based on Rotter’s
model, was developed by Wallston et al. [4]; it is
called the Multidimensional Health Locus of Control
(MHLC) Scales. The instrument assesses to what
degree individuals interpret how their health depends
on their own ability and efforts or on other factors, like
powerful other persons, or is simply the result of fate
or chance. The MHLC has been used in studies of

various health behaviors, both regarding general and
oral health [5-7]. However, scales for specific situa-
tions have been developed with the aim to achieve
better explanatory power. Adapted versions of the
instrument have been developed for oral health and
these have been tested on various populations [8,9].
The findings have been somewhat diverse, which
may be attributed to different versions of the scales
and/or different characteristics of the study samples.

Another concept related to health behavior is ‘self-
efficacy’, which has been defined as an individual’s
perception of her/his ability to cope with specific and
unexpected situations [10]. Self-efficacy has also been
related to a person’s expectation of her/his own ability
to implement healthy behavior [11,12]. A recent
review indicated that self-efficacy is a useful tool for
predicting oral health behavior [13]. Dental anxiety is
also an important factor for oral health outcomes and
is shown to be associated with deteriorated dental
status [14,15] and dental avoidance [16,17]. The
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most common psychological scale for measuring den-
tal anxiety is the Dental Anxiety Scale, DAS [18].

Although the oral health of most children and
adolescents in Sweden today is good, recent studies
found high levels of plaque and gingivitis in young
people [19,20]. Successful oral health education
demands knowledge of influencing behavioral and
environmental factors. Among those are gender and
lifestyle, including tobacco and oral health habits,
and socio-economic factors [21-23]; however, less
attention has so far been paid to psychological models
in oral health research. Likewise, validation studies
for appropriate psychological scales are needed in
dentistry.

The aim of this study was to test and evaluate the
psychometric properties of the Oral Health Locus of
Control (OHLoC) instrument and its relation to
dental anxiety, self-efficacy and self-perceived oral
health among Swedish adolescents, with special ref-
erence to gender. It was hypothesized that significant
relationships exist among OHLoC, dental anxiety and
general self-efficacy.

Methods
Study objects and dara collection

A computer-based random sample was selected, com-
prising 10% of all 19-year-olds living in three different
areas of the county of Véstra Gotaland, Sweden. A total
of 1208 youngsters, in Skaraborg (352 individuals) and
Fyrbodal (356 individuals), both areas classified as rural,
and in urban Gothenburg (500 individuals) were invited
by mail to participate in a survey. Those accepting to
participate were scheduled for an appointment at their
regular dental clinic. Data were collected with ques-
tionnaires, covering socio-economic, attitudinal, behav-
ioral and oral health issues, prior to a clinical
examination. The latter is reported on elsewhere [20].
The time to answer the formulas was ~ 25 minutes. The
data collection took place during the period August
2005 to September 2006. The Ethics Committee of
Goteborg University approved the study and all the
participants provided informed consent.

Questionnaire

The socio-economic status of individual participants
was represented by ethnicity (born in Scandinavia/
other country) and the mother’s and father’s educa-
tional level, respectively (<9 years/upper secondary
school or post-secondary education). Health behavior
included tobacco habits; that is smoking (yes or party-
smoking/no), snuff-taking (yes/no), teeth-brushing
(< twice a day/> twice a day) and dental floss usage
(seldom or never/at least once a week). Self-perceived
oral health was rated on a Likert scale from 1-4: good/
fairly good/fairly bad/bad.

Three self-reported psychometric instruments were
included: The Oral Health Locus of Control instru-
ment (OHLoC), the General Self-Efficacy scale
(GSE) and the Dental Anxiety Scale (DAS).

Oral Health Locus of Control-OHLoC. This instrument
was developed specifically for the current study and
based on the Health Locus of Control (HLLOC) [4,24]
and its original Swedish version [25]. The HLOC
contains three sub-scales assessing the individual’s
health locus of control; that is, to what degree an
individual believes that one’s health is controlled by
(1) one’s own abilities, efforts or behavior (internal
locus of control), by (ii) powerful others, such as
health professionals (external locus of control) or
(ii1) is the result of luck, fate or similar (chance locus
of control). Each item is assessed on a 6-point Likert-
type scale, from ‘strongly disagree’ (scored as 1) to
‘strongly agree’ (scored as 6). The original Swedish
version for general health was carefully adapted to
oral health (OHLoC, Oral Health Locus of Control),
with three items in each sub-scale. This yields a
final score ranging from 3-18 on each independent
sub-scale.

First, the items were adapted to oral health by the
two authors. The wording was then discussed in
qualitative interviews with 10 native speakers of the
Swedish language in the target age group (females and
males, urban and rural). After minor amendments,
additional interviews with 10 other young people with
the same characteristics were performed. None of
these young persons participated in the main study.
The resulting version was back-translated into English
by a professional translator. The differences between
the translator’s version and the original English ver-
sion by Wallston et al. [4] were small and related only
to the adjusted health dimension (oral health).

General Self-Efficacy—GSE. The GSE instrument con-
tains 10 items aiming to assess an individual’s general
sense of perceived self-efficacy to settle different
situations and difficulties [26]. A Swedish version
was developed and validated by Koskinen-
Hagman et al. [27]. The items include, for instance,
the following statement: ‘It is easy for me to stick to
my aims and accomplish my goals’. Item scores range
from 1 (totally disagree) to 4 (totally agree), yielding a
final composite score with a range from 10-40.

Dental Anxiety Scale—-DAS. The DAS assesses dental
anxiety with four items [18,28]. Each item scores
from 1 (no anxiety) to 5 (severe anxiety), with a
possible total score of 5-20. Average scores
of ~ 8 have been reported for adult patients in general
dental practice, while scores >13 have been suggested
to indicate severe dental anxiety [29].



Table I. Characteristics of the study population by gender, 7z (%).
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Males (n = 351) Females (n = 407) P Total (n = 758)

Country of origin

Scandinavia 317 (90.3) 370 (90.9) 687 (90.6)

Other countries 34 (9.7) 37 (9.1) 0.779* 71 (9.4)
Residence

Rural 233 (66.4) 272 (66.8) 505 (66.6)
Urban 118 (33.6) 135 (33.2) 0.896 253 (33.4)
Mother’s education <9 years 59 (19.5) 69 (17.6) 0.525 128 (18.5)
Father’s education <9 years 74 (25.5) 99 (27.5) 0.570 173 (26.6)
Smoking 65 (20.4) 99 (26.5) 0.057 164 (23.7)
Snuffing 98 (30.2) 28 (7.4) < 0.001 126 (17.9)
Tooth brushing <2 times a day 115 (32.8) 67 (16.5) < 0.001 182 (24.0)
Floss usage seldom or never 299 (85.4) 304 (75.1) < 0.001 603 (79.9)

*Gender differences tested by y’—analysis.

Socio-economic grouping

An area-based socioeconomic (SE) index was con-
structed, based on the percentage of individuals
between 18-64 years (i) having a native country other
than the Scandinavian countries, (ii) receiving social
allowance, (iii) being unemployed and (iv) having a
low education level (only compulsory school), in
relation to corresponding figures for the total popu-
lation in the community. The adolescents were socio-
economically classified according to the SE index
assigned to the Public Dental Service clinic at which
they were listed as patients [20,30].

Data analysis

All statistical analyses were performed using the SPSS
software package, PC version 19.0. Descriptive and
analytical statistical methods were used.

The clinics comprising the quintile with the highest
SE index, that is with the least favorable socioeco-
nomic status, were classified as the ‘poor SE index

Table II. Description of the scales by gender and in the total group.

group’ and used for comparisons of individual scores:
in the rural districts represented by SE index 8.5—
9.8 (8 clinics of 30) and in the urban district by SE
index 19.5-33.8 (five clinics of 24). All other clinics
were classified as the ‘affluent SE index group’ [23].

Differences in proportions regarding health habits
and gender differences were statistically tested by y?
analysis. The reliability of the OHLoC sub-scales was
estimated by testing the internal consistency with
Cronbach’s « and by calculating inter-correlations
between the separate sub-scales using Pearson’s cor-
relation coefficient. Explorative factor analysis with
varimax rotation was performed to test the dimen-
sions in the sub-scales. To test construct and criterion
validity, the associations between OHLoC sub-
scales and other variables were examined using
Pearson’s correlation analyses. Moreover, the
OHLoC sub-scales served as independent variables
in bivariate and multivariate logistic regression anal-
yses with self-perceived oral health as the depen-
dent variable, dichotomized as good/fairly good (0)
and bad/fairly bad (1). The impact of possible

Females Males Total group

Scale M (SD) Range M (SD) Range M (SD) Range
OHLoC

Internal 15.8 (1.8) 4-18 15.6 (2.2) 3-18 15.7 (2.0) 3-18
External 13.1 (2.6) 4-18 12.7 (2.9) 3-18 12.9 (2.7) 3-18
Chance 6.5 (3.0) 3-16 6.6 (2.9) 3-18 6.5 (2.9) 3-18
DAS 7.6 (3.4) 4-18 6.6 (2.8) 4-17 7.2 (3.2) 4-18
GSE 29.3 (4.2) 15-40 30.2 (4.7) 11-40 29.7 (4.4) 11-40

Gender differences: OHLoC sub-scales = no significant differences; DAS, p = 0.005; GSE, p = 0.021.
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Table III. Factor analysis of OHLoC with varimax rotation (total group).

Components

Internal OHLoC External OHLoC Chance OHLoC

I am in control of my oral health status

No matter what I do, if I get problems with my teeth
and my oral health, then that’s the way it is

Whenever my mouth doesn’t feel good, I should consult
a dentist right away

The main thing which affects my oral health is what I myself do
It is primarily the dental personnel that control my oral health
Chance plays a great part in how my oral health is

If I take care of myself, I can avoid oral illness

No matter what I do, I’'m likely to get problems with my oral health

Regarding my oral health, I can only do what the dental personnel
tells me to do

Percentage of variance explained

Eigen value

0.812" —0.061 0.037
0.055 0.010 0.811
0.305 0.503 —0.084
0.719 0.140 —0.126
—0.121 0.766 0.139
~0.120 0.123 0.759
0.625 0.086 —0.192
~0.302 0.105 0.638
0.073 0.701 0.136
19.9 15.4 19.3
2.23 1.02 1.68

ikFigures in italics denote items loading in the three components, respectively.

confounders on the associations was tested by enter-
ing individual demographic and health habit variables
in the logistic regression models. Associations were
expressed as odds ratios (OR) with 95% confidence
intervals (CI). Statistical significance was assumed
when p < 0.05 or when the 95% CI excluded 1.0.

Results

Of the original 1208 young people invited, 758 par-
ticipated in the study (63%). The participation rate
was higher in the rural districts than in the urban
district (72% vs 51%, p < 0.001). The total item non-
response rate in the questionnaire was <3%. The
distribution of participants by gender regarding
demography and health habits is given in Table I.
No gender differences were seen in demographic
characteristics. Females, however, had more favorable
health habits. For instance, females more often than
males brushed their teeth > twice a day (p < 0.001).

Descriptive data for the psychometric scales are
shown in Table II. There were no gender differences
in the OHLoC sub-scales. Females more often

reported dental anxiety with a DAS score >13
(females 10.4%, males 4.4%; p = 0.002). They also
stated statistically significant lower general self-
efficacy (p = 0.021) than males. No significant differ-
ences were identified between the ‘poor SE index
group’ and the ‘affluent SE index group’ on any of
the scales.

Psychomerric properties of OHLoC

The face validity of the adapted OHLoC instrument
was assessed and secured in interviews with young
people prior to the psychometric testing (described
above in the Methods section). The item non-
response rate for OHLoC was <1%.

Calculation of the internal consistency of the
OHLoC sub-scales revealed Cronbach’s « values of
0.60, 0.41 and 0.64 for the ‘internal,” ‘external’ and
‘chance’ sub-scales, respectively. The explorative fac-
tor analysis with varimax rotation confirmed the
dimensions of the sub-scales by loadings in three
components (0.503-0.812) with eigen values >1,
explaining altogether 54.6% of the variance. As

Table IV. Bivariate Pearson’s correlations, by gender and in the total group, between OHLoC sub-scales and GSE, DAS and self-perceived

oral health.
Internal External Chance
Females Males Total Females Males Total Females Males Total
GSE 0.222** 0.407** 0.315**  —0.022 0.221** 0.096**  —0.135**  0.021 —0.057
DAS —0.161**  —0.065 —0.104** 0.096 0.064 0.093* 0.164**  0.132* 0.146**
Self-perceived oral health  —0.237**  —0.177**  —0.209** —0.011 —0.074 —0.051 0.232**  0.126* 0.182**

High ratings in GSE are positive; high ratings in DAS and self-perceived oral health are negative.

*p < 0.05; **p < 0.01.
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Table V. Associations between OHLoC sub-scales and self-perceived oral health. Logistic regression models with the dependent variable

dichotomized as bad (1) or good (0).

Independent variable Adjustment

Self-perceived oral health; OR (95% CI)

Internal OHLoC

External OHLoC

Chance OHLoC

Unadjusted

Gender

Gender and demography

Gender and health behavior

Gender, demography and health behavior
Unadjusted

Gender

Gender and demography

Gender and health behavior

Gender, demography and health behavior
Unadjusted

Gender

Gender and demography

Gender and health behavior

Gender, demography and health behavior

0.82 (0.74-0.90)
0.83 (0.75-0.92)
0.83 (0.74-0.93)
0.84 (0.75-0.94)
0.84 (0.73-0.96)
0.92 (0.85-1.00)
0.93 (0.86-1.01)
0.92 (0.84-1.01)
0.91 (0.83-1.00)
0.90 (0.81-1.01)
1.13 (1.05-1.22)
1.13 (1.05-1.22)
1.16 (1.07-1.27)
1.06 (0.97-1.15)
1.10 (1.00-1.22)

Covariates entered in models as specified: demography (country of origin, rural/urban residence, mother’s education, father’s education),

health behaviour (smoking, snuffing, tooth brushing, floss usage).

seen in Table III, there were clear factor loadings for
the separate OHLoC items in the components, with
exception for the third item. This item loaded on both
the internal and the external component, however it
was considerably higher on the external. The inter-
correlations (Pearson’s correlation coefficients)
between the OHLoC sub-scales were: internal vs
external 0.139; internal vs chance —0.258; and exter-
nal vs chance 0.168, all statistically significant
(p < 0.001).

The correlation analyses between the OHLoC and
other measures revealed low-to-moderate correlations
(Table IV). Hence, the internal OHLoC sub-
scale showed the strongest associations with the
GSE and with the participants’ self-perceived oral
health, while the chance OHLoC sub-scale showed
the strongest association with the DAS (Table IV).
Thus, the results indicate that individuals with high
internal OHLoC were more likely to report strong
general self-efficacy than those with a low internal
OHLoC and individuals experiencing that the control
over their oral health was related to chance were more
likely to report dental anxiety than their counterparts.
The external OHLoC sub-scale displayed the weakest
associations. As seen in Table IV, there were gender
differences in the associations between the instru-
ments: internal OHLoC vs DAS was only statistically
significant for females (negative correlation), external
OHLoC vs GSE only for males (positive correlation)
and chance OHLoC vs GSE only for females (neg-
ative correlation).

The validity of the Swedish OHLoC was further
tested by examining its associations with self-perceived

oral health in bivariate and multivariate logistic regres-
sion analyses, accounting for a number of possible
confounders (Table V). The associations were the
strongest and the most consistent regarding the inter-
nal sub-scale; that is, a higher degree of internal
OHLoC corresponded to a lower probability of a
poor perception of one’s oral health. On the other
hand, a higher degree of chance OHLoC increased
the risk of perceiving one’s own oral health as poor;
however, health behavior modified the significance of
the association. The regression models formulated for
the external OHLoC sub-scale displayed no associa-
tions with the self-perceived oral health.

Discussion

In this study, the Swedish version of the Health Locus
of Control (HLoC) was adapted to oral health
(OHLoC) and the psychometric properties were eval-
uated. The results verify sufficient reliability of this
Swedish version of the OHLoC and its dimensional
structure. Moreover, the results suggest that the
Swedish OHLoC is a valid instrument with regard
to face validity as well as construct validity in relation
to two other psychometric scales, on dental anxiety
(DAS) and on general self-efficacy (GSE). There
were no significant differences between genders
with regard to the OHLoC, but females scored sta-
tistically significantly higher than males on the DAS
and lower on the GSE.

The adaptation and validation process was carefully
performed, including oral interviews with represen-
tatives of the target group, back-translation and
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psychometric tests. The sample was random and
included both rural and urban contexts from a large
region in Sweden, which are strengths of the study. The
overall participation was in concordance with recent
studies [19]. However, it was considerably lower in the
urban area, corresponding to an earlier similar study
[30]. The reason for not participating was mostly
unknown, but relocation was common [23]. The age
of 19 years was selected, as this represented the final year
of organized free-of-charge dental care for young people
and one objective was to explore their oral health con-
ditions on the threshold to adulthood [20]. This can be
regarded as a limitation of the present study, as adults
may have had different views. Still, the main aim was to
test the OHLoC instrument and this was considered
easy to understand by the individuals in the oral
interviews. The low item non-response rate for the
questionnaire also supports the legibility and ease of
understanding.

The factor analysis of the OHLoC revealed high
and consistent loadings in three components, as could
be expected, representing internal, external and
chance locus of control. This strongly supports the
validity of the instrument. However, a confirmatory
factor analysis in another population will be required
in future to further test the construct validity of the
scales. The inter-correlations between the sub-
scales were, although low, all significant and in the
expected directions. The values of Cronbach’s alpha
were acceptable for the internal and chance sub-
scales; however it was not for the external sub-scale.
According to Wallston et al. [4], moderate values
should be expected, which was also found by
Stenstrom et al. [9]. A larger number of items in
each sub-scale might have increased the alpha value
[31]. The reliability of OHLoC should preferably also
be explored by a test—re-test.

The scores on the DAS and GSE were similar to
those in other studies of young people in Western
contexts [32,33]. Regarding the OHLoC instrument
developed for this study, the scores could be com-
pared with the findings of Stenstrém et al. [9], who
investigated a convenience sample of university stu-
dents with a mean age of 23 years. Our random
sample from the general population had fairly similar
scores; however, somewhat higher on the internal and
external sub-scales, but somewhat lower on the
chance sub-scale. The differences between the studies
may be due to different versions of the scales and
different sampling techniques.

In our study, the internal sub-scale of the OHLoC
showed the strongest and most consistent associations
with the GSE and self-perceived oral health. The
inverse relation between the internal OHLoC and
the DAS was in concordance with findings in a study
among Indian students [7]. Galgut et al. [5] con-
cluded that both participants with high internal
and participants with high external general HLoC

responded better to a plaque control regime than
those who believed that disease was simply a result
of chance [5]. Likewise, Stenstréom et al. [9] found
that a high internal dental LoC was related to better
plaque control, but this did not apply to the other
sub-scales of the dental LoC. Thus, the internal
sub-scale may be the most important to explore in
clinical studies and practice.

There were gender differences in the study. Earlier
studies showed better health behavior among females
than males [16,34,35] and higher levels of dental
anxiety among females than among males [36,37].
According to our findings, high internal OHLoC in
females was related to a lower probability of dental
anxiety. The differences between genders regarding
self-efficacy vs external OHLoC may be interpreted as
males with high self-efficacy relying more often than
females on powerful others. Skaret et al. [16] found
higher levels of self-efficacy among young males than
young females. Health inequalities between men and
women have been attributed to different social and
individual expectations [38,39]. However, in the
logistic regression analyses, gender as an adjustment
variable had little impact on the associations between
the OHLoC sub-scales and self-perceived oral health,
as had the other possible confounders. Likewise, no
socioeconomic differences on the OHLoC could be
identified at group level [23].

In conclusion, we found that this Swedish version
of the OHLoC has acceptable psychometric proper-
ties. However, tests in other age groups and different
patient groups are needed. Moreover, further studies
should include longitudinal designs to test the stabi-
lity over time of the OHLoC.
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