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Abstract

The purpose of the present study was to test a self-determination theory model
with the following hypotheses: (1) Patients’ autonomous causality personality ori-
entation and oral health care professionals’ autonomy-supportive treatment styles,
as perceived by patients, would both be positively indirectly associated with den-
tal attendance through patients’ autonomous motivation for dental treatment. (2)
Patients’ controlled causality personality orientation and oral health care profession-
als’ controlling treatment styles, as perceived by patients, would both be positively
indirectly associated with avoidance of making a dental clinic appointment through
patients’ anxiety for dental treatment. A sample size of about 200 patients was es-
timated to be acceptable in detecting moderate effect sizes (independent variables:
5-6; power: .80; p < .05). Student patients (N = 226) responded to a survey with
validated questionnaires. Using LISREL, both hypotheses were supported. In addi-
tion, patients’ perception of a controlling treatment style moderated the controlled
personality—dental anxiety relation, so that a lower controlling treatment style miti-
gated dental anxiety substantially among patients with a high control orientation.
Effect sizes were moderate to large. Analyses (Z-scores) also revealed that the au-
tonomous personality is more strongly linked to situational autonomous motivation
than situational autonomy support, whereas a controlled personality and a perceived
controlling treatment style are equally and significantly associated to dental anxi-
ety. Both patient personalities and oral health care professionals’ treatment styles
are substantially linked to autonomous motivation and anxiety for dental treatment,
which are relatively strongly associated with dental attendance and avoiding dental

clinic appointments, respectively.
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1 | INTRODUCTION

The current study used the hierarchical model of motivation (Vallerand,
2000) to test a model in which locus of causality personality dispo-
sitions for dental health was expected to be indirectly associated,
through situational motivation and anxiety for dental treatment, with
dental attendance and avoiding making dental clinic appointments. As
described by Vallerand (2000), these associations are explained as a
spill-over or top-down effect from the contextual motivation level of
dental health (i.e., autonomy and control causality orientations) to the
situational motivation and anxiety level of dental treatment, which
would predict attendance and avoidance behaviors. In addition, social
contextual dental treatment styles were added to the model.

Social contextual dental treatment styles are important to inves-
tigate as they are linked to increase in autonomous motivation and
reductions in anxiety for dental treatment, which both are shown
associated with higher dental attendance and better oral health and
functioning (Hagglin, Berggren, Hakeberg, & Ahlgwist, 1996; Halvari,
Halvari, & Deci, 2017; Halvari, Halvari, Williams, & Deci, 2017). For
the first time, locus of causality personality dispositions and dental
treatment styles was modeled to study dental attendance and avoid-
ance of making dental clinic appointments, through motivation and
anxiety for dental treatment, and thus, was expected to extend the
value of Self-Determination Theory (SDT; Deci & Ryan, 1985a, 2000)
and its practical use in the dental field.

1.1 | Locus of causality

deCharms (1971) described “origins” and “pawns” as individual's
locus of causality dispositions predicting human behaviors. An ori-
gin is engaged in an activity because the person “wants to,” feels
doing it as a result of free choice, and believes in one's own effort
to reach his goals. A pawn behaves because the person “has to”, and
feels that he is being coerced and forced to do an activity. Because
external factors determine his fate, the person feels that there is
not much he can do to change his behavior and outcome. Origin
and pawn personal causation constructs are similar to the individual
differences defined as autonomy and controlled causality orien-
tations in SDT (Deci & Ryan, 1985a). Individual differences in au-
tonomy and controlled causality orientations are defined in terms
of whether one orients toward one's context seeing possibilities of
self-determination and choice, or seeing external rewards and pres-
sures (Ryan & Deci, 2017, p. 216). For instance, according to SDT
(Deci & Ryan, 1987), an autonomy causality oriented person would
orient toward the environment by creating options and possibilities
for choice in accordance with their personality, to interpret the social
context as more autonomy-supportive, tend to use identified and
integrated self-regulations, and intrinsic motivation, and respond to
the context surrounding them with interest. Conversely, a controlled
causality oriented person would orient toward external contingen-
cies and controls, by feeling pressured to satisfy important others

by complying with their advice and suggestions, and organize their

behaviors based on deadlines and rewards. They would tend to in-
terpret events as controlling.

Research on other fields than the dental field has found that
an autonomy causality orientation is associated with autonomous
motivation for health behavior and attendance in the program (Pavey
& Sparks, 2010; Williams, Grow, Freedman, Ryan, & Deci, 1996) and
autonomous work motivation (Lam & Gurland, 2008), which respec-
tively, in turn, influenced intentions to reduce health-risk behavior
after health-risk information (Pavey & Sparks, 2010) and job satis-
faction and job identification commitment (Lam & Gurland, 2008).
Other research indicates that autonomy causality orientations are
positively associated with need satisfaction and adaptive function-
ing such as job performance and psychological adjustment (Baard,
Deci, & Ryan, 2004), and job interview success among business
school students (Tay, Ang, & Van Dyne, 2006). In a series of stud-
ies, Liu and colleagues (2011a, 2011b, 2011c) found that autonomy
orientation was related to various work outcomes such as passion,
creativity, organizational citizenship behavior, job involvement, and
turnover. Among students, autonomy causality orientations have
been positively associated with intrinsic regulation, the prototype
of autonomous motivation (Hagger & Chatzisarantis, 2011; Hagger,
Koch, & Chatzisarantis, 2015), attitude-behavior consistency
(Koestner, Bernieri, & Zuckerman, 1992), relationship-maintaining
behaviors (Knee, Patrick, Vietor, Nanayakkara, & Neighbors, 2002),
and intrinsic and identified regulations (Kwan, Hooper, Magnan, &
Bryan, 2011; Williams & Deci, 1996). Conversely, a control causality
orientation has been associated with less adaptive outcomes such as
Type A personality (Deci & Ryan, 1985b), self-handicapping (Knee &
Zuckerman, 1998), and external regulation among students (Kwan
etal, 2011).

In the dental field, recent research supports that a person who is
autonomy causality oriented toward dental health would be autono-
mously motivated for dental treatment (Halvari, Halvari, Bjgrnebekk,
& Deci, 2012b). A person who is control or impersonal causality ori-
ented toward dental health, or having an external locus of control,
would be more controlled motivated or anxious for dental treatment
(Halvari, Halvari, Williams, & et al., 2017; Poulton, Waldie, Thomson,
& Locker, 2001). Research indicates that relative autonomy causal-
ity orientation at the domain-specific level of dental health not only
predicts situational autonomous motivation and anxiety for dental
treatment, but also behaviors such as dental attendance and oral hy-
giene self-care (Halvari et al., 2012b, Halvari, Halvari, Deci, 2017).
This evidence indicates that both autonomous motivation and anxi-
ety for dental treatment play important roles in the indirect associ-
ation between the relative autonomy causality oriented personality

and oral health care behaviors.
1.2 | Perceived autonomy-supportive and
controlling treatment styles

Autonomy-supportive contexts are defined as “ones in which

significant others offer choice, provide a meaningful rationale,
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minimize pressure, and acknowledge the target individual's feel-
ings and perspectives” (Williams & Deci, 1996; Williams et al., 1996,
p. 117). According to SDT (Ryan & Deci, 2017), autonomy support
facilitates the satisfaction of the needs for autonomy, competence,
and relatedness, which all three are essential to optimal develop-
ment, integrity, and well-being. Failure to satisfy any of these needs
will be manifested in diminished growth, integrity, and wellness.
Experimental and cross-sectional research indicates that oral health
care professionals’ autonomy-supportive treatment styles positively
influence autonomous motivation for dental treatment (Halvari &
Halvari, 2006; Halvari et al., 2012b; Halvari, Halvari, & Deci, 2017;
Halvari, Halvari, Bjgrnebekk, & Deci, 2010), and positively affect
dental attendance (Halvari et al., 2010). In addition, autonomous
motivation for dental treatment has been positively associated with
dental attendance (Halvari et al., 2010; Halvari, Halvari, Williams,
et al.,, 2017). This pattern of results indicates that the indirect as-
sociation between autonomy support and dental attendance goes
through autonomous motivation for dental treatment.

Further, according to SDT, a thwarting or controlling health care
professional would be associated with patients whose needs are
frustrated, which is associated with greater ill-being and more im-
poverished functioning (Halvari, Halvari, Williams, et al., 2017; Ryan
& Deci, 2017). Oral health care professionals are perceived as needs
thwarting or controlling when they seduce, coerce, use tangible re-
wards, pressure, and punish their patients to make them feel, think,
or behave in certain ways. Patients’ perception of a controlling oral
health care professional style is also associated with withdrawal of
attention and affection when the patient does not enact the valued
behaviors recommended, and thus, may thwart patients’ needs for
autonomy, competence, and relatedness (Halvari et al., 2010; Roth,
Assor, Niemiec, Ryan, & Deci, 2009). Patient's data indicate that
distressing dental experiences positively linked to dental anxiety
has been oral health care professionals’ treatment style perceived
as non-understanding or controlling, a negative dentist who is per-
ceived as angry or making condescending remarks, and perceived
helplessness and embarrassment during dental treatment (Halvari
et al., 2010; Halvari, Halvari, Williams, et al., 2017; Humphris &
King, 2011; Moore, Birn, Kirkegaard, Brgdsgaard, & Scheutz, 1993;
Oosterink, Jongh, & Aartman, 2009). Patient's perception of oral
health care professionals’ controlling treatment style and dental
anxiety have both been found positively linked with avoiding dental
clinic appointments (Halvari et al., 2010; Halvari, Halvari, Williams,
et al., 2017). This pattern of evidence indicates that the indirect link
between patient's perception of a controlling treatment style and

avoiding dental clinic appointments goes through dental anxiety.

1.3 | Hypotheses

Based on the theory and evidence described above, we tested a
model with the following hypotheses: (1) Patients’ autonomy cau-
sality orientation and oral health care professionals’ autonomy-

supportive treatment styles would both be positively indirectly
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associated with dental attendance through patients’ autonomous
motivation for dental treatment. (2) Patients’ controlled causality
orientation and oral health care professionals’ controlling treatment
styles, as perceived by patients, would both be positively indirectly
associated with avoidance of making a dental clinic appointment
through patients’ anxiety for dental treatment. Finally, treatment
styles were expected to moderate the links between personality and
dental anxiety. The research on such moderator effects is scarce, but
a study by Grolnick and Ryan (1987) indicates that experimentally
induced learning conditions that are controlling (in relation to less
controlling conditions) resulted in more pressure and anxiety and
less learning, presumably because they were more conducive to con-
trolled motivation or an external locus of causality. Other research
indicates that personalities who feel controlled by the environment
and accept external influence were less anxious if the controlling
treatment styles perceived by patients were reduced at the den-
tal clinic (Halvari, Halvari, & Deci, in press). Thus, we hypothesized
that (3) patient's perception of a controlling treatment style would
moderate the positive link from a controlled causality orientation to
dental anxiety, such that a reduction of patient's perception of oral
health care professional's control (i.e., minimizing pressure) would
reduce dental anxiety among those high in controlled orientation (in

relation to those low in controlled orientation).

2 | METHOD
2.1 | Participants

Students from all study disciplines at the University of Oslo were
invited to participate in the study. They were informed about the
aims of the study and gave their informed consent to participate. No
incentives were offered for participation. A total of 595 question-
naires were handed out and 226 were returned (38%). Participants’
ages ranged from 18 to 46 years (M = 25.3, SD = 4.91). More females
than males responded to the questionnaire (females = 71.2%).

The majority of participants evaluated their oral health as rela-
tively good (“good,” 16.4%; “fairly good,” 38.1%; “very good,” 32.7%;
or “excellent,” 8.4%), whereas 4.4% responded with “bad.” About half
of the participants visited a public clinic (55.1%) as they had access to
free dental treatment due to age, whereas 44.9% had started treat-
ment in the private “pay” system. Of the participants, 59.3% had a
job besides the studies (hours/week: M = 8.63, SD = 10.10). Their fi-
nancial situation at the moment was relatively good as 89.4 described
it as good or very good, 9.7% as difficult, and 0.9% as very difficult.

2.2 | Translation of measures and their reliabilities

All questionnaire measures described below were translated to
Norwegian, and back-translated to English, and adapted following
the procedures suggested by Beaton, Bombardier, Guillemin, and

Ferraz (2000). Reliabilities of these scales are shown in Table 1.
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2.3 | Design of questionnaire and analyses

Before the participants responded to the items in the questionnaire,
they were introduced to their own clinic context by the following
instructions and questions: “Think back to your last visit to a dental
hygienist or dentist. It is important that you try to think about the
treatment and your experiences with this oral health care profes-
sional.” This introduction was followed by questions on who this oral
health care professional was (a dental hygienist or a dentist, a female
or a male), the number of visits to this oral health care professional,
type of clinic (private or public), and time since last visit. “If you an-
swered “dental hygienist” in question 1, please have this person in
mind and answer the following questions with reference to your
dental hygienist. However, if you answered “dentist” in question 1,
please answer the following questions with reference to your den-
tist.” Of the respondents, 84% recalled their dentist.

A sample size of about 200 patients was estimated to be accept-
able in detecting moderate effect sizes for multiple correlation anal-
ysis (independent variables: 5-6; power: .80; p < .05) (Cohen, 1992).

Autonomy and Controlled Orientation was assessed with the
Dental Care Causality Orientation Scale adapted from the Exercise
Causality Orientations Scale (Rose, Markland, & Parfitt, 2001) and
the General Causality Orientations Scale (Deci & Ryan, 1987). A
sample of the six scenarios is: “Imagine: You are at your oral health
care professional's office and have been told that there is some
damage from brushing. Your first reaction will probably be”: (a)
“I will talk to my oral health care professional to find out what |
can do to take care of my oral health in the best way in the fu-
ture” (Autonomy); (b) “I will have a guilty conscience and feel that
| have to improve how | brush my teeth” (Controlled). Responses
were from 1 (very unlikely) to 7 (very likely). The items were av-
eraged within each subscale. Reliability and validity indications of
the scale were acceptable in the study by Halvari and colleagues
(2017), with Cronbach's alpha coefficients of .76 (Autonomy) and
.69 (Controlled). In the current study, the alpha reliability coeffi-
cients were .86 and .84, respectively.

Perceived Autonomy Support was measured with the 6-item ver-
sion of the modified Health Care Climate Questionnaire (Williams et
al., 1996), which was adapted to oral health care. A sample item is: “I
feel that my oral health care professional has provided me choices
and options.” Responses could vary from 1 (strongly disagree) to 7
(strongly agree). In the current study, the alpha reliability coefficient
was .90.

Perceived Controllingness at the Dental Clinic was measured with
the Perceived Controlling Style at the Dental Clinic Questionnaire
(PCSDCQ; Halvari, Halvari, Bjgrnebekk, & Deci, 2012a). The six
items are intended to measure clinic conditions that may (1) Threaten
satisfaction of the need for autonomy, which means that people ex-
perience less choice and believe that their actions are other-initiated
(de Charms, 1968). Sample item: “I feel that the oral health care pro-
fessional will do what he/she wants and not listen to me when | sit
in the chair.” (2) Threaten fulfillment of the need for competence,

which means that people experience that they are not capable of
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acting effectively to attain desired results (White, 1959). Sample
item: “When my teeth are being examined, | feel underestimated and
humiliated.” (3) Threaten fulfillment of the relatedness need which
involves an experience of not being safely attached to and under-
stood by others (Baumeister & Leary, 1995). Sample item: “My oral
health care professional does not see me as a person, he/she sees
only my teeth.” Participants responded to the items on a 1 (strongly
disagree) to 7 (strongly agree) scale. For additional reliability and va-
lidity indications of the PCSDCQ, see (Halvari et al., 2010, 2012a,
2013). In the current study, the o reliability coefficient was .86.

Autonomous Motivation for Treatment was measured with the Self-
Regulation Questionnaire for Dental Treatment (SRQDT; Halvari et
al., 2010). The scale comprises six items for autonomous motivation
for treatment. Participants responded to the items following two
stems: ‘I decided to enter treatment with my dental professional
because: ..."” and “If | remain in treatment it will probably be be-
cause:”, using a 7-point scale ranging from 1 (not true at all) to 7 (very
true). Two sample items for autonomous motivation are: (1) “Going
to treatment has become a natural habit for me,” and (2) “I experi-
ence going to treatment as personally important.” The items were
averaged to reflect autonomous motivation. Reliability and validity
indications for the SRQDT are presented elsewhere (Halvari et al.,
2010). In the current study, the alpha reliability coefficient was .90.

Anxiety for Dental Treatment was measured by the 5-item
Modified Dental Anxiety Scale (Humphris, Crawford, Hill, Gilbert, &
Freeman, 2013). An example item is: “If you were sitting in the wait-
ing room (waiting for treatment), how would you feel?” Participants
responded on a 5-point scale ranging from 1 (not anxious) to 5 (ex-
tremely anxious). The items were averaged to reflect anxiety for
dental treatment. In an UK study, the reliability () of this scale was
.89; test-retest was .82 (Humpbhris et al., 2013). In the current study,
Cronbach's a was .90.

Assessment of clinic attendance and avoidance of dental appoint-
ments. Clinic attendance was measured with this question: “In gen-
eral, would you say you visit your dental professional: regularly
(score 3), occasionally (score 2), or only when you are in pain/or
trouble (score 1)". This scale is the same as used frequently in re-
search on dental attendance (Humpbhris et al., 2013). The measure
of avoiding making a dental appointment is from the Dental Fear
Survey (Milgrom, Weinstein, & Getz, 1995). Its focus is on avoidance
of dentistry and consists of the following two questions: “Has fear
or worry ever caused you to put off making an appointment (1) with
a dental hygienist?; (2) with a dentist?” Responses were 1 (never), 2
(once or twice), 3 (a few times), 4 (often), and 5 (nearly everytime). The

items were averaged to reflect avoiding appointments.

2.4 | Background assessments

Gender (1 = female and 2 = male). Age was indicated in years.
Educational level and socioeconomic status information were taken
care of by the following three questions: (1) “What is your highest

completed education?” Response alternatives were from 1 (junior
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or senior high school) to 5 (university or university college education of
more than 5 years). (2) “How many hours per week do you work for
income?” (3) “How would you describe your financial situation at the
moment?” Response alternatives were from 1 (very good) to 5 (very
difficult).

3 | RESULTS

3.1 | Sample evaluation, descriptive statistics, and
reliability

Sample information (N = 226) indicates that the majority of partici-
pants had visited an oral health care professional last year (70.2%),
whereas 19.6% had visited a clinic 2-3 years ago, and 10.2% as long as
4-7 years ago. These results are almost the same as in other samples
used in Norway in which 71.7% (N = 322; Halvari, Halvari, & Deci,
2017) and 78.9% (N = 156; Halvari et al., 2012b) had visited their
oral health care professional last year. The present measure used to
measure dental attendance was the same as Humphris et al. (2013)
used in their validation study of the Modified Dental Anxiety Scale,
that is “visiting the dentist” measured with the following response

» o«

alternatives; “regular,” “occasional,” and “when in pain/or trouble.” A
cross-tabulation of these two measures yielded that 89.7% of “regu-
lar” attenders had visited their oral health care professional last year,
as recommended by oral health care authorities in Norway, whereas
only 48.5% and 49% of those responding “occasional” and “when
in pain”, respectively, did the same. The Effect Size (ES) was large:
ES = .46; X% = 61.64, p < .001. The total distribution of scores was
for “regularly” (48.7%, n = 110), “occasionally” (27.4%, n = 62), and
for “when in pain” (23.9%, n = 54). This indicates that the measure of
dental attendance is appropriate and valid.

The other dependent measure avoiding making a dental clinic
appointment has a somewhat high skewness (2.26 in relation to a
cut-off = 2.0), but are according to Kline (2005) acceptable for use
in SEM analysis and in analysis of indirect links. A closer look at the
distribution of scores for this variable yields that 73.5% never avoids
their appointments, but as many as 60 participants have done it sev-
eral times (26.5%). Thus, this measure is appropriate, in particular
because it is an important indicator of the oral health of participants.
In addition, with 26.5% of participants avoiding appointments, this
indicates that the sample is appropriate, that is, has successfully re-
cruited participants not possible to reach due to avoidance in den-
tal treatment settings. The distribution of scores for this measure
of avoiding making a dental clinic appointment corresponds well
with another sample used Halvari, Halvari, and Deci (2017), in which
22.4% (n = 72) of the sample (N = 322) had avoided dental appoint-
ments (skew = 2.1).

The means, standard deviations, skewness values, and reliabili-
ties for all variables are found in Table 1. All reliability coefficients are
acceptable and above .84. Skewness values are acceptable. Dental
anxiety (skew = .91) and a controlling treatment style (skew = 1.09)

were among the variables with the highest skewness, but within an

acceptable normal distribution for use in parametric statistics (Kline,
2005). For example, dental anxiety had a mean score of 11.2 in the
current sample (2.24 pr. item X 5 items, see Table 1). This mean value
for dental anxiety is almost the same as the mean value presented
by Humphris et al. (2013) in their validation study of the Modified
Dental Anxiety Scale. Of the participants, 54.4% had low scores
(5-10; “not anxious”), 26.1% had moderate scores (11-15; “quite anx-
ious”), and 19.5% had high scores (16-25; “very and extremely anx-
ious”). Those with extreme dental anxiety (DA > 19) were somewhat
lower in the present sample (10.6%) compared to the Humphris et
al. (2013) study (11.6), and the reliability coefficients (a) were .90
and .92, respectively. Hence, the sample is in accordance with sim-
ilar research done in the UK, evaluated in relation to the distribu-
tion of the main intervening dental anxiety variable in the present
study. Regarding the perceived controlling treatment style, 55.8%
responded with low scores (7-12; “disagree”), 33.6% with moder-
ate scores (13-24; “somewhat agree”), and 10.6% responded with
high scores (25-36; “agree”). Because all variables illustrated in the
theoretical model (see Figure 1) had acceptable skewness values
(see Table 1), we used SEM to test the model.

3.2 | Hypotheses testing

3.2.1 | Theoretical model

The zero order correlations in Table 1 are all in line with the hypothe-
ses. In addition, compared to males, females had significantly higher
scores on autonomous motivation and dental anxiety. The correla-
tion between age and both autonomy orientation and autonomous
motivation was significantly positive, and education correlated sig-
nificantly positively with autonomy orientation. Thus, the SEM was

tested controlling for gender, age, and education.

3.2.2 | Structural equation modeling

Structural equation modeling (LISREL, version 8.80) was used to test
the model (Figure 1). The interaction term and the one-item den-
tal attendance variable were treated as observed variables, and the
error variance was set to 15% of the squared standard deviation as
recommended in the literature (Anderson & Gerbing, 1988). All other
variables in the model are latent, but due to the large number of
variables and indicators (i.e., scale items) relative to the sample size,
three parcels were created as indicators for each variable in order to
simplify the model—as recommended by Little, Cunningham, Shahar,
and Widaman (2002). In testing the model in Figure 1, factor load-
ings for items/ parcels are all significant, and they are (loadings in
parentheses) for autonomy causality orientation (.76, .77, .86), for
controlled causality orientation (.71, .79, .89), for perceived auton-
omy support (.84, .86, .87), for perceived controllingness (.75, .81,
.85), for dental anxiety (.69,.72, .91), for autonomous motivation (.61,
.77, .84), and for avoiding dental clinic appointments (.87, .95).
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FIGURE 1 Standardized parameter estimates in the latent structural equation model of dental attendance and avoiding appointments.
*p <.05; **p < .01; ***p < .001. NS = Not Significant. Due to presentation clarity, all factor loadings are presented in the Method Section.
This SEM was simultaneously controlled for gender, age, and education. The results yielded no significant links for education, but age was
positively correlated with both autonomy orientation (.22, t = 2.43, p < .05) and autonomous motivation (.14, t = 2.21, p < .05), and females
(relative to males) scored higher on autonomous motivation (-.15, t = 2.17, p < .05). Fit indices for the complete model were X2 (df = 242,
N =226) = 478.08, p < .001; RMSEA (90% Cl) = .066 (.057, .074); CFl = .95; IFl = .95; SRMR = .084]. Effect sizes for parameter estimates:
Small = .10; Medium = .30; Large = .50, and for R% Small = .02; Medium = .15; Large = .35 (Cohen, 1992)

To evaluate the fit of the model tested, we used the chi-square
likelihood ratio (X?), the Root Mean Square Error of Approximation
(RMSEA), the Comparative Fit Index (CFl), and the Incremental Fit
Index (IFl) as recommended (Bollen, 1989; Hu & Bentler, 1999).
A good fit should have a value close to or lower than .06 for the
RMSEA, a value close to or lower than .08 for the SRMR, and a value
close to or higher than .95 for the CFl and IFI.

3.2.3 | Empirical models

The measurement model for Figure 1 is tested with all variables
and indicators and find to fit the data well [X? (df = 216, N = 226)
= 415.70, p < .001; RMSEA (90% Cl) = .064 (.055, .073); CFl = .96;
IFI = .96; SRMR = .066]. In this measurement model, all factor
loadings were significant. The structural model was tested with
this measurement model included and also yielded a good fit [X?
(df = 242, N = 226) = 478.08, p < .001; RMSEA (90% Cl) = .066 (.057,
.074); CFl = .95; IFl = .95; SRMR = .084]. The standardized parameter
estimates are shown in Figure 1.

3.3 | Tests of indirect links

The indirect links in Figure 1 (hypotheses 1 and 2) are tested simul-
taneously with the SEM (see Table 2). It is interesting to note that au-
tonomy causality orientation seems to be effective both in relation
to high dental attendance and in relation to low avoidance through
autonomous motivation and dental anxiety, respectively. Controlled

causality orientation is indirectly linked with avoiding dental clinic

appointments through dental anxiety. Autonomy support seems to
function well for high dental attendance through autonomous mo-
tivation, and a perceived controlling treatment style for high avoid-
ance through dental anxiety. These results confirm hypotheses 1
and 2.

3.3.1 | Personality and social context linked with
motivation and anxiety: Contrasted correlations

The personality at the domain-specific level represented by au-
tonomy causality orientation predicted autonomous treatment
motivation more strongly (.57, p < .001) than the social contextual
autonomy-supportive treatment style (.30, p < .001) (Z = 3.60,
N =226, p <.001). The controlled causality orientation (.37, p < .001)
and the perceived controlling treatment style (.30, p < .001) were
equally positively significantly associated with dental anxiety
(Z=0.83,N=226,p=.40).

3.3.2 | Moderator analyses

We used SEM to test the moderator hypothesis. It was hypothesized
that a perceived controlling treatment style would moderate the
positive link from a controlled causality orientation to dental anxi-
ety, such that perception of a reduced professional's control (i.e.,
minimizing pressure) would reduce dental anxiety among those high
in control orientation (in relation to those low in controlled orienta-
tion). The unstandardized regression coefficients indicated that both

the centered controlled causality orientation (.28, p < .001) and the
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TABLE 2 LISREL tests of indirect links emerging in Figure 1

a*b path 95% CI
Independent variable Dependent variable
(V) Mediator (M) (DV) Effect® SE Z Lower Upper
1. Autonomy - Autonomous motivation - Dental attendance .22 .04 5.18*** 17 .37
orientation
2. Control orientation - Autonomous motivation - Dental attendance .05 .03 1.73 508 -.15
3.COxCS - Dental anxiety - Dental attendance -.00 .01 -.09 -.02 .02
4. Autonomy - Dental anxiety - Avoiding -17 .06 S209988 =11 =5
orientation appointments
5. Control orientation - Dental anxiety - Avoiding .18 .05 3.82%** .15 .35
appointments
6.CO x CS > Dental anxiety > Avoiding 12 .05 2.43* .03 .23
appointments
7. Autonomy support - Autonomous motivation - Dental attendance 12 .06 2.10* .01 17
8. Controlling style - Dental anxiety - Dental attendance -.02 .05 -.38 -.04 .04
9. Autonomy support - Autonomous motivation e Avoiding .04 .09 .52 -.10 .18
appointments
10. Controlling style - Dental anxiety - Avoiding .20 .09 2.30* .06 .34

appointments

Note: a-path = IV = M; b-path = M = DV. Indirect links # 2,3,48, and 9 were not a priori hypothesized.

Abbreviations: CO, Control Orientation; CS, Controlling Style.

dEffect size for indirect effect: Small = .01; Medium = .09; Large = .25 (Cohen, 1988; Shrout & Bolger, 2002).

*p < .05; **p < .01; ***p < .001.

High controllingtreatment style

Low controlling treatmentstyle ------

34

Dental

anxiety 29 1

23 1
21
1.9

1.7

Low High

Control orientation

FIGURE 2 Simple regression lines depicting the relationship
between control orientation and dental anxiety at specified values
of a controlling treatment style

perceived controlling treatment style (.35, p < 001) predicted dental
anxiety. In addition, perception of a controlling treatment style (CS)
moderated the association between a controlled causality orienta-
tion (CO) and dental anxiety (.22, p < .01). This result confirmed hy-
pothesis 3. The regression lines for the cross-product or interaction

are shown in Figure 2. This was done by plotting centered values

of one standard deviation (SD) below the mean and values of one
standard deviation above the mean of the variables in the following
formula proposed by West, Aikin, and Krull (1996, pp. 35-36): Y = b,
+ (b, X) + (b,W) + (b;XW), where by is the intercept, b, to b, are the
unstandardized regression coefficients, X represents the perceived
controlling treatment style, and W represents the controlled causal-
ity orientation.

4 | DISCUSSION

The SDT process model of dental attendance and avoiding dental
clinic appointments fit the data well. Both autonomy causality orien-
tation and autonomy support were positively associated with auton-
omous motivation for dental treatment, which was positively linked
with dental attendance. In addition, the analysis indicated that the
positive links between both autonomy causality orientation and au-
tonomy support, respectively, and dental attendance were indirect
through autonomous motivation. Conversely, both the controlled
causality orientation and patient's perception of oral health care
professionals’ controlling treatment style predicted dental anxiety,
which was linked with high avoidance of dental clinic appointments.
The results indicated that the positive links between both the con-
trolled causality orientation and a perceived controlling treatment
style, respectively, and avoidance of dental clinic appointments,
were indirect through dental anxiety.

This is the first study showing that both an autonomy causal-

ity orientation at the domain-specific level of personality and an
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autonomy-supportive treatment style predict dental attendance
indirectly through autonomous motivation for treatment, and that
both a controlled causality orientation and a perceived controlling
treatment style predict avoiding appointments indirectly through
dental anxiety. Previous research has shown that this pattern of
results is supported for parts of the relations tested in the current
model (Halvari et al., 2010, 2012b; Halvari, Halvari, & Deci, 2017).
That is, treatment styles have been studied in relation to autono-
mous motivation for dental treatment, dental anxiety, dental atten-
dance, and avoiding dental appointments. However, autonomy and
controlled personality orientations have not been separately linked
with these outcomes through autonomous motivation and den-
tal anxiety. These results are important because low dental atten-
dance or high avoidance of making dental clinic appointments are
both linked to poor oral health and functioning (Hagglin et al., 1996;
Halvari, Halvari, & Deci, 2017).

Further, this is also the first study showing that patient's per-
ception of a controlling treatment style moderated the positive link
between a controlled causality orientation and dental anxiety, such
that a lower oral health care professional's control (i.e., minimizing
pressure), as perceived by patients, was associated with low dental
anxiety among those high in controlled orientation (contrasted with
those low in controlled orientation). These results have both theo-
retical and practical values, because they are in accordance with a
central hypothesis in self-determination theory (Deci & Ryan, 2000),
that either an increase in autonomy support or a reduction in con-
trollingness will influence more self-determined integration of moti-
vation, better performance, and higher well-being (viz., low anxiety).
It is promising to confirm that a lower perceived controllingness is
associated with very low dental anxiety in particular among patients
those high in a controlled causality orientation.

The results of the current study indicate that an autonomy cau-
sality orientation and autonomy support are both associated with
greater integration of autonomous motivation to engage in dental
treatment, a behavior which is not fun. Moreover, an autonomy cau-
sality orientated patient seems not only to integrate treatment into
their autonomous motivation system, resulting in attendance, but at
the same time, they tend to experience lower dental anxiety, result-
ing in lower defense and avoidance. Conversely, a highly controlled
causality oriented patient is only oriented toward high anxiety and
subsequent avoidance. The pattern of these results is supported by
recent research indicating that a highly autonomy causality oriented
person is interpreting, integrating, and accepting both “positive” and
“negative” experiences as meaningful and relevant, whereas a highly
controlled causality oriented person is less open to negative experi-
ences, more defensive, and tends to not accept them,—which might
result in more anxiety and avoidance (Pavey & Sparks, 2010; Su &
Reeve, 2011; Weinstein, Deci, & Ryan, 2011).

This discussion indicates that both personality orientations and
treatment styles directly affect motivation and behavior. However,
their influences are likely to be bidirectional, as autonomy and con-

trolled causality orientations may influence autonomy-supportive
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and controlled treatment styles (Reeve, Jang, & Jang, 2018), respec-
tively, which influence autonomous treatment motivation and anx-
iety for treatment, respectively. Conversely, treatment styles may
affect autonomy and controlled causality orientations situationally,
which increase and decrease autonomous motivation and anxiety,
respectively (Ryan, Soenens, & Vansteenkiste, 2019). Future re-
search using cross-lagged longitudinal designs should be conducted
in order to answer questions regarding directionality among these
constructs.

Because high autonomy support and low controllingness are so
important for high autonomous motivation for dental treatment and
dental attendance, low dental anxiety and low avoidance of dental
clinic appointments, oral health care professionals are much more
likely to be effective if they are trained to be more autonomy-sup-
portive with their patients (Williams & Deci, 1996).

Contrast analyses indicated that patient's autonomy causality
orientation at the domain-specific level of personality was more
strongly associated than autonomy support with autonomous mo-
tivation for dental treatment. However, autonomy support was
still significantly correlated with autonomous motivation for dental
treatment, and the zero-order correlation (.34, p < .001) between au-
tonomy support and autonomy causality orientation may indicate, in
the long run, that these constructs may reciprocally influence each
other—and thus, may be indirectly or directly linked with autono-
mous motivation for dental treatment, as seen in a longitudinal study
of weight loss (Williams et al., 1996).

The model in the current study was tested when controlling
for gender, age, and socioeconomic variables. Of the significant
correlations, age was positively correlated with autonomy causal-
ity orientation and autonomous motivation, and gender was posi-
tively correlated with autonomous motivation in favor of females.
However, these correlations were small, and did not affect the fit of
the model. This is in line with results from similar samples with stu-
dents from the University of Oslo, in which the links between mo-
tivation variables and oral health-related variables were the same
after controlling for socioeconomic variables, including education
level (Halvari et al., 2012a), and age and gender (Halvari, Halvari, &
Deci, 2017).

4.1 | Practical implications

High autonomous and low controlling treatment styles carried out
at dental clinics, as perceived by patients, seem to be important
for supporting high autonomous motivation and low dental anxi-
ety, high dental attendance and low avoidance of clinic appoint-
ments. To be more autonomy-supportive and less controlling, oral
health care professionals can provide options and a rationale for
change, elicit and reflect on patient perspectives, support patient's
initiatives, minimize pressure and a controlling language, and remain
non-judgmental as provided in self-determination theory (Halvari
et al,, 2012a).
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4.2 | Strengths and limitations

Common method variance (CMV) might distort the self-report re-
sults in studies using data from the same source. To illustrate,
positive affectivity may affect systematic variance in the relations
between variables that are more positive and less negative than the
actual or true variance that exists between the variables (Podsakoff,
MacKenzie, Lee, & Podsakoff, 2003). However, tests of CMV using
positive affect as the marker variable, in a sample similar to the sam-
ple used in present study and including some of the same variables,
indicate that CMV did not significantly distort the correlations or the
model fit in the SEM (Halvari, Halvari, & Deci, 2019).

Measurements were appropriate for causality orientations and
treatment styles, and autonomous motivation and anxiety for dental
treatment. Observed measures of dental attendance and avoidance
of dental clinic appointments would have strengthened the design
of the study. However, if construct validity of self-report measures
is demonstrated, other methods are not necessarily better (Conway
& Lance, 2010). In the present study, only well-validated measures
were used. In addition, construct validity of the self-report measures
was demonstrated in SEM. Caution must be taken when it comes to
generalizing the results, because the results are based on a conve-
nience sample from a specific population of students. The purpose
of the current study was to test a theoretical model derived from a
universal theory of human motivation, assuming that constructs such
as personal causation, motivation, and anxiety for dental treatment
are more or less present in all individuals (Deci & Ryan, 2000). Thus,
the study tried to maximize the internal validity of the study, assuming
that the relations between variables would be the same independent
of sample variations. The study has the limitations associated with
being cross-sectional and the absence of a design allowing random-
ized control and longitudinal data implies that conclusions regarding
causality cannot be inferred (Bollen, 1989). The analysis of the hy-
pothesized model was performed in SEM with mostly latent variables,
which is a strength, but the arrows between variables do not imply
causality. Regarding this, it is important to note that randomized con-
trolled trials have been conducted in the dental field supporting the
role of autonomy support positively influencing oral health care be-
haviors and oral health (Halvari & Halvari, 2006; Halvari et al., 2012b).

5 | CONCLUSION

Causality orientations conceived as health care domain-specific per-
sonality constructs and perceived autonomy-supportive and control-
ling treatment styles used by oral health care professionals may have
major roles in explaining autonomous motivation and anxiety for
dental treatment, which may be relatively strongly associated with
dental attendance and avoiding making dental clinic appointments.
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