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Abstract
Objectives: Self- determination theory posits that managers’ autonomy- supportive 
behaviour and employees’ autonomy causality orientation are motivation constructs 
to explain internalization of values, functioning and wellness at work. Hypothesis 
1 tested whether profiles comprising perceived dental clinic managers’ autonomy- 
supportive, as opposed to their controlling interpersonal style, and dental hygienists’ 
autonomy, as opposed to their control and impersonal, causality orientations at base-
line, would be positively related to dental hygienists’ biopsychosocial (BPS) beliefs 
and giving autonomy support in treatment of patients after 18 months. Hypothesis 
2 tested whether dental hygienists’ BPS beliefs in treatment of patients will be posi-
tively associated with their autonomy- supportive behaviour given to patients after 
18 months.
Material and methods: A prospective cohort design with 299 (Mage = 42.71; 
SDage = 12.62) dental hygienists completed an online survey at baseline and after 
18 months.
Results: Latent profile and correlational analyses supported the hypotheses. Effect 
sizes were moderate to large.
Conclusions: Both perceived managerial styles and dental hygienists’ causality ori-
entations are important for dental hygienists’ BPS beliefs and autonomy- supportive 
behaviours when working with dental patients.

K E Y W O R D S
autonomy, control, and impersonal causality orientations, biopsychosocial beliefs, giving 
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1  |  INTRODUC TION

Engel's biopsychosocial model (BPSM) included social, psychologi-
cal and behavioural dimensions of health and illness. The model is 
reckoned as a breakthrough to understand medicine as a science1,2 
and is the basis for The World Health Organization International 
Classification of Functioning, Disability, and Health (for details, see)3. 
It is generally accepted that health and illness are the result of an 
interaction between biological, psychological and social factors.4– 6 
In addition, the BPSM is closely tied to the relationship- centred 
approach involving healthcare professionals taking the patients’ 
perspective, being emphatic and building trust, and being sensitive 
to patients’ and families’ psychological needs in order to provide 
high- quality patient care.7– 9 Hence, an important consequence of 
the BPSM is that the relationship between healthcare professionals 
and patients influences the patients’ health through the support for 
and satisfaction of the patients’ psychological needs. When health-
care professionals are more relationship- centred, relative to being 
physician- centred, several positive outcomes emerge, such as higher 
satisfaction, treatment motivation and health competence, better 
adherence to prescriptions, maintained health- behaviour change 
and improved physical health and psychological well- being.9– 13

Accordingly, we used self- determination theory (SDT) 14– 16; and 
its concepts of autonomy- supportive and controlling managerial 
styles at the workplace and causality orientations among dental hy-
gienists to examine hygienists BPS beliefs and giving autonomy sup-
port in treatment of dental patients. This approach has been found 
as efficient as standard care and improves patient health.10,17– 19

1.1  |  SDT and autonomy- supportive vs. 
controlling management

According to SDT, the social– contextual variable of autonomy sup-
port facilitates, whereas a controlling manager style impedes, a fuller 
internalization of autonomous work motivation and values like those 
embedded in the BPSM. Such internalization means that the rea-
sons for behaviour become more self- determined and fully aligned 
with abiding values and beliefs held by the individual.20 From a 
SDT perspective, giving autonomy support or being controlling to-
wards others is likely to support or frustrate, respectively, the basic 
human psychological needs for competence (an experience of capa-
bility and effectiveness), autonomy (an experience of volition and 
choice) and relatedness (an experience of mutual care and concern 
vis- à- vis others). Examples of need support are managers who offer 
information and choice (support of autonomy), give positive per-
formance feedback (support of competence) and relate to employ-
ees in a warm and caring way (support of relatedness). In contrast, 
frustration of the psychological needs is related to managers’ use of 
intimidating language and demands without meaningful rationales 
(frustration of autonomy), emphasis of faults, incompetence and low 
likelihood to improve (frustration of competence), and exclusion and 
refusal to be available for employees who are in need (frustration 

of relatedness).21 Indeed, autonomy support involves encouraging 
others to be self- initiating rather than pressuring them to behave in 
a specific manner; hence, it allows others to become more autono-
mous in work- related tasks.15

Research has demonstrated that autonomy- supportive interper-
sonal contexts facilitate internalization and integration of values,22 
are associated with higher BPS beliefs and more actively giving 
autonomy support in treatment of patients23 and improvements 
in patients’ oral healthcare behaviours and oral health.10,11,24,25 
Conversely, dental hygienists’ controlling management style, as per-
ceived by their patients, has been positively associated with mal-
adaptive outcomes, such as their dental anxiety and avoidance of 
treatment.26,27 SDT also suggests that motivational factors within 
the employee affect internalization of work- related values and be-
liefs, which are considered in the next paragraph.

1.2  |  Causality orientations

Individual differences in autonomy, controlled and impersonal cau-
sality orientations are defined in terms of whether one orient to-
wards one's context observing possibilities of self- determination 
and choice, or looking for external rewards and pressures, or feel 
unable to influence the environment (16, p. 216).

Research in work contexts has shown that an autonomy causality 
orientation is positively associated with autonomy- supportive man-
agerial styles, psychological need satisfaction, autonomous work 
motivation and a range of adaptive work behaviours, such as learn-
ing and job performance.28– 33 Conversely, controlled and impersonal 
orientations have been correlated with less adaptive outcomes, such 
as more controlling managerial styles,34 more extrinsic work moti-
vation,28 less autonomous work motivation and less BPS beliefs and 
autonomy- supportive behaviours towards patients.23

1.3  |  Purpose, research questions and hypotheses

The purpose of this study is twofold: (1) to determine whether it is 
possible to identify unique latent profiles based on dental hygienists’ 
perceive autonomy- supportive and controlling managerial styles at 
the workplace, and their locus of causality orientations and (2) deter-
mine whether latent profiles at baseline are associated with dental 
hygienists’ biopsychosocial beliefs and giving of autonomy support 
in treatment of dental patients 18 months later?

Based on the literature reviewed, we hypothesized that profiles 
comprised by higher levels of perceived managerial autonomy sup-
port and lower levels of controllingness, as well as by higher levels 
of autonomy causality orientation and lower levels of control and 
impersonal causality orientations, will be related to higher levels 
of BPS belief and the giving of autonomy- supportive behaviour. 
In addition, we hypothesized that dental hygienists’ BPS beliefs 
in treatment of patients will be positively associated with their 
autonomy- supportive behaviour given to patients.
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2  |  METHODS

2.1  |  Participants and design

An online questionnaire with an invitation to participate was sent 
out to all 999 dental hygienist members registered in the Norwegian 
Dental Hygienist Federation. Informed consent to participate was 
given by 299 dental hygienists who responded in March 2017, 
and 180 of them answered the questionnaire 18 months later in 
September 2018. For missing participant data, please see the miss-
ing data analysis paragraph in the result section, and the description 
of the full informational maximal likelihood procedure used to retain 
299 participants in all data. Approval from the Norwegian Center for 
Research Data was obtained prior to data collection (project number 
53264).

The study was designed to be a prospective cohort study based 
on an assumption that the personal profiles may be relatively stable 
over time, among dental hygienists with high tenure and full- time 
positions, and also expected to predict the persons BPS beliefs and 
autonomy support given to patients after 18 months.

2.2  |  Measures and their reliabilities

All measures described below were translated to Norwegian, and 
back- translated to English, and adapted following the procedures 
suggested by Beaton, Bombardier,36 except the measure of causality 
orientations developed in Norway.

In line with the purposes of this study described above, we 
used the Work Causality Orientation Scale37 to measure au-
tonomy, controlled and impersonal orientations. For managerial 
styles, we used the Work Climate Questionnaire29 to measure the 
autonomy- supportive style and items from the Psychologically 
Controlling Teaching Scale,38 and the Teacher As Social Context 
Questionnaire39 to measure the controlling managerial style. 
Regarding the two outcomes, we used the 14- item Physician Belief 
Scale41 to measure BioPsychoSocial Beliefs, and the Health Care 
Climate Questionnaire42 adapted to measure the giving of auton-
omy support.

Autonomy, Controlled and Impersonal Orientation was assessed 
with the Work Causality Orientation Scale.37 A sample of the 6 sce-
narios is: ‘Imagine: Your manager has the desire that you become 
more self- driven and independent in your job. The first thing you 
think will probably be:’ (A) ‘This will be important for me to try, to see 
if it gives results’ (Autonomy); (B) ‘Feel the pressure to do as my man-
ager says’ (Controlled); (C) ‘It is hard to do something about things like 
independence, I am who I am’ (Impersonal). Responses ranged from 1 
(very unlikely) to 7 (very likely).

Perceived Autonomy Support from managers was reported on 
the 6- item version of the Work Climate Questionnaire.29 A sample 
item is ‘I feel that my manager provides me choices and options’. The 
items were reported on a scale ranging from 1 (strongly disagree) to 
7 (strongly agree).

Perceived Controllingness from managers (12 items) was mea-
sured with a combination of the seven items in the Psychologically 
Controlling Teaching Scale38 and two negatively worded items in 
the Teacher As Social Context Questionnaire39 similar to the pro-
cedure and measure in the study by Haerens, Aelterman.40 These 
items were adapted to fit the work context. In addition, three addi-
tional self- developed items were included to secure that all aspects 
of controlling leadership were included. A sample item is ‘My man-
ager often criticizes me for how I am doing my job’. Participants re-
sponded to the items on scale ranging from 1 (strongly disagree) to 7 
(strongly agree).

BioPsychoSocial Beliefs were measured with the 14- item 
Physician Belief Scale.41 Sample items are as follows: ‘I cannot help 
a patient with a psychosocial problem I have not resolved myself’, 
and ‘Investigating issues of psychosocial problems decreases my ef-
ficiency’. The items were reported on a scale ranging from 1 (com-
pletely agree) to 7 (completely disagree).

Giving Autonomy Support to patients was reported on the 6- item 
version of the Health Care Climate Questionnaire42 adapted to giv-
ing autonomy support. A sample item is as follows: ‘I feel that I am 
providing my patients choices and options’. The items were reported 
on a scale ranging from 1 (strongly disagree) to 7 (strongly agree).

2.3  |  Background assessments

Gender and age (yrs.) were recorded. Educational information was 
assessed with the following question: ‘What is your highest level 
of completed education?’ with response alternatives from 1 ( junior 
or senior high school) to 5 (university or university college education of 
more than 5 years). Full-  or part- time positions were indicated in % of 
time worked, tenure in years, daytime versus evening work indicated 
and if they worked at public or private dental clinics.

2.4  |  Data analysis

Based on the causality orientations and perceived manager styles 
at baseline, we aimed to identify potential subgroups of individu-
als within the study population by performing a latent profile analy-
sis (LPA). In the LPA, the participants are, based on posterior class 
probabilities (i.e. new information combining causality orientations 
and manager styles), assigned towards the profile where they have 
the highest probability to belong.43 The analysis was performed in 
Mplus 8.344 using the maximum likelihood estimator. For the LPA, 
we used 100 random start values for each model, with the 20 best 
retained for the final solution. To avoid local maxima, the final solu-
tion was, in line with the suggestions from Geiser,45 replicated with 
1500 random start values.

In the analysis procedure, we tested a sequence of nested mod-
els, starting with one profile, with the aim to examine whether 
more complex models (i.e. a model containing one more profile) fit 
the data better in comparison with more parsimonious models. We 
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tested solutions with one to four profiles. To determine the opti-
mal solution, we assessed several statistical criteria described in the 
next paragraph as well as the substantive theoretical meaning of the 
solutions.43

Based on previous recommendations, the following statisti-
cal criteria were assessed.43 First, we inspected the Akaike infor-
mation criterion (AIC)46, the Bayesian information criterion (BIC)47 
and the sample size- adjusted BIC (SSA- BIC)48. On all these criteria, 
lower values indicating better model fit. Second, we inspected the 
Lo- Mendell– Rubin adjusted likelihood ratio test (LMR- LRT)49 and 
the bootstrap likelihood ratio test (BLRT)43. Statistically significant 
tests (p < 0.05) indicate that the current model solution fits the data 
better than a less complex solution. Third, we assessed the entropy 
criterion. The entropy indicates how accurate the classification of 
participants is into the different profiles. Entropy values closer to 
1 are indicating high accuracy.50 Fourth, we evaluated the differ-
ent solutions to determine what solution that was most meaningful 
from a theoretical perspective. Also, in line with recommendations, 
solutions containing a profile with less than 25 participants were re-
jected due to lack of statistical power for a stabile solution.50

Missing data were handled with full information maximum 
likelihood (FIML), retaining 299 participants in all results, as rec-
ommended by Enders.51 Given the large drop- out we, however, 
conducted a sensitivity analysis where only participants who had 
data on both measurement occasions were included. This analysis 
favoured a similar solution with the same interpretation as the re-
sults obtained when using the full sample. We, therefore, decided to 
use the results from the full sample.

To investigate whether the participants in the identified latent 
profiles differed with respect to the two outcome variables mea-
sured at the follow up after 18 months, we used the three- step 
approach (BCH)52. In this analysis, the outcome variables were spec-
ified as auxiliary variables and continuous distal outcomes. In the 
three- step approach, an overall test of association using Wald's test 
is calculated together with pairwise profile comparisons. For all anal-
yses, we used p < 0.05 as an indicator of statistically significant re-
sults. Also, for all pairwise comparisons, Cohen's d effect sizes were 
calculated.

3  |  RESULTS

3.1  |  Missing data analysis

In the present study, 299 of the participants responded at baseline 
and 180 (60.4%) of them responded after 18 months; hence, 119 
participants (39.6%) dropped out of the study. We therefore as-
sumed that a missing not at random (MNAR) mechanism could be 
evident in the data (for details, see 51). Hence, we performed some 
recommended missing data analyses. We performed Little's miss-
ing completely at random (MCAR; 51) test, using SPSS 24, on the 
dependent variables BPS beliefs and giving autonomy support by 
comparing those participants who completed the two time points 

with those participants who dropped out of the study: (A) com-
pleters (chi- square = 63.19; df = 77; p = 0.871; chi- square = 14.52; 
df = 10; p = 0.150) and (B) dropouts (chi- square = 51.64; df = 53; 
p = 0.527; chi- square = 9.68; df = 5; p = 0.085). Additionally, we 
performed independent samples t- tests to determine whether there 
were statistical differences between completers and dropouts. The 
bootstrap results, which were based on 10.000 resamples, showed 
that dropouts did not report lower levels of BPS beliefs at baseline 
(t = .904; df = 247; p = 0.367; BC 95% CI [−0.132– 0.355]; d = 0.01) 
nor lower levels of giving autonomy support at baseline (t = −0.350; 
df = 251; p = 0.727; BC 95% CI [−0.198– 0.139]; d = 0.04). Hence, the 
preliminary analyses indicated that the missing data in the present 
study were missing at random (MAR)51.

3.2  |  Descriptive statistics, confirmative factor 
analysis, correlation and reliability

Nearly all participants were females (98%), their age ranged from 22 
to 66 years (M = 42.71, SD = 12.62), and they had a dental hygien-
ist education corresponding to a bachelor's degree (91.9%). Most of 
them had a full- time position (93.87%, SD = 18.16), had a tenure of 
or had worked as a dental hygienist for 23 years (SD = 9.62) and 
worked daytime (95.3%). They worked at public (65.7%) or private 
(34.3%) dental clinics.

The confirmatory factor analyses (CFA) specified for each of the 7 
study variables yielded good fit to the data: RMSEA varied from.026 
to.066, CFI from.916 to.997, SRMR from.013 to.050 and X2/df from 
1.20 to 2.80. Means, standard deviations, skewness values, reliabil-
ity coefficients and Pearson correlation coefficients are presented in 
Table 1. Skewness values were acceptable, and reliability estimates 
did all exceed the 70 cut- off point defined by Nunnally.53

3.3  |  Latent profile analysis

The LPA indicated that the 3- profile solution provided the best fit to 
the data (see Table 2). Profiles 1 –  3 contained 52, 50 and 197 dental 
hygienists respectively. Profile 1 contained dental hygienists hav-
ing ‘the most impersonal causality orientation’. Profile 2 included 
hygienists having ‘the most controlled causality orientation and the 
most controlling manager’. Finally, profile 3 represented hygien-
ists with ‘the most autonomous causality orientation and the most 
autonomy- supportive manager’ (see the subscale scores in Table 3). 
The reason for the profile 1 name ‘most impersonal’ dental hygien-
ists is because they were clearly higher on impersonal orientation 
compared with profile 2 (Cohen's d, Effect Size, ES = 1.73; Cohen 
1992) and profile 3 (ES = 2.04). In addition, they were clearly lowest 
on autonomy causality orientation compared to profile 2 (ES = 1.28) 
and profile 3 (ES = 2.09; see Table 3 for Means and SD’s). Profile 2 
was named ‘hygienists with the most controlled causality orientation 
and the most controlling manager’ because they were highest on 
control causality orientation compared with profile 1 (ES = 0.28) and 
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profile 3 (ES = 0.75), and clearly higher on a controlling managerial 
style compared with profile 1 (ES = 1.69) and profile 3 (ES = 2.95). In 
addition, they were clearly lowest on autonomy support compared 
with profile 1 (ES = 1.74) and profile 3 (ES = 3.14). Finally, profile 3 
was labelled hygienists with ‘the most autonomous causality orien-
tation and the most autonomy- supportive manager’, because they 
were clearly highest on autonomy causality orientation compared 
with profile 1 (ES = 2.09) and profile 2 (ES = 0.58), and highest on 
autonomy support compared with profile 1 (ES = 1.34) and pro-
file 2 (ES = 3.14). In addition, this profile scored lowest on expe-
riencing a controlling managerial style compared with both profile 
1 (ES = 1.13) and profile 2 (ES = 2.95), lowest on control causal-
ity orientation compared with both profile 1 (ES = 0.58) and pro-
file 2 (ES = 0.75), and lowest on impersonal causality orientation 
compared with both profile 1 (ES = 2.04) and profile 2 (ES = 0.30). 
Hence, profile 3 consists of the most self- determined or autono-
mous dental hygienists. The effect sizes were, according to Cohen 
(1992), in most cases large.

The three latent profiles were also used to analyse the associa-
tions to the two distal outcomes (i.e. BPS beliefs and giving auton-
omy support in treatment of patients after 18 months). The results 
showed that the most autonomous dental hygienists (profile 3) 
scored higher on both BPS beliefs and giving of autonomy support 
compared with the most controlled dental hygienists (profile 2), 
which scored higher on both outcomes relative to the most imper-
sonal dental hygienists (profile 1). The effect sizes, based on com-
parison of mean values, were large between profiles 1 and 3. See 
chi- square statistics, p- values and effect sizes in Table 4.

4  |  DISCUSSION

The LPA, which is a person- centred approach to analysing data, 
distinguished between three latent profiles of dental hygienists at 
baseline, based on their self- rating scores on perceived autonomy- 
supportive and controlling managerial clinic styles, and addition-
ally, their autonomy, control and impersonal causality orientations. 
This 3- profile solution fit the data very well. Based on theory and 
research,16,22,23,34 we hypothesized that the most autonomous 
profile 3 would be positively related to dental hygienists BPS be-
liefs and giving of autonomy support in treatment of patients after 
18 months, relative to the most controlled and most impersonal pro-
files. The results confirmed our hypothesis. In addition, the associa-
tion between BPS beliefs and giving autonomy support to patients 
was positive and significant, thus confirming the hypothesis that 
dental hygienists’ BPS beliefs relate to their work- related behaviour 
being patient- centred.

This is the second study in the literature, besides the study by 
Williams and Deci,23 indicating that autonomy- supportive, as op-
posed to controlling management, and autonomy causality orienta-
tion, as opposed to control and impersonal causality orientations, 
matter for health professionals’ BPS beliefs and their giving of 
autonomy support in treatment of dental patients. However, the TA
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present study is the first study using a person- centred prospective 
cohort design.

The most impersonal dental hygienists in profile 1 seem to suf-
fer due to their lowest BPSM beliefs and lowest autonomy support 
given to patients, probably also because they have the lowest auton-
omy causality orientation (see Table 3). The most controlled dental 
hygienists, in profile 2, having both the most controlled causality ori-
entation and the most perceived controlling manager seem to suf-
fer less, probably because their relatively high autonomy causality 
orientation serves as a buffer. Anyway, the most autonomous dental 
hygienists in profile 3, scoring highest on both autonomy causality 
orientation and perception of an autonomy- supportive manager, 
performed highest on both BPS beliefs and giving of autonomy 

support in treatment of patients after 18 months. The effect sizes 
were large between the most autonomous profile 3 and the most 
impersonal profile 1. These results are of importance because both 
BPS beliefs and giving of autonomy support have been shown to 
be of significance for providing need satisfying care and improving 
the health of patients.9,10,13 Hence, the results are interesting from 
a theoretical point of view and should be further tested in future 
studies.

Theoretically, the results might be interpreted separately by 
causality orientations and autonomous versus controlling contexts. 
First, SDT postulates that individual differences in autonomy, con-
trolled and impersonal causality orientations affect internalization 
of values and beliefs.16 An autonomy- oriented employee orients 

Model AIC BIC SSA- BIC Entr LMR BLRT

2- profile 
solution

4406.99 4466.14 4415.40 0.89 <0.001 <0.001

3- profile 
solution

4264.83 4346.17 4276.40 0.88 0.05 <0.001

4- profile 
solution

4216.48 4320.00 4231.20 0.90 0.09 <0.001

Note: One profile in the 4- profile solution contains 10 cases.
Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; BLRT, p- 
value for bootstrap likelihood ratio test; LMR, p- value for adjusted Lo- Mendell– Rubin likelihood 
ratio test; SSA- BIC, sample size- adjusted Bayesian information criterion.

TA B L E  2  Fit Indices, Entropy and 
Model Comparisons for Estimated Latent 
Profile Analyses Models

TA B L E  3  Mean Values and Standard Deviations for Study Variables in the Three Profiles and Outcomes

Profile 1 (N = 52) 2 (N = 50) 3 (N = 197)

Variables (Baseline)

Highest impersonal 
orientation

Highest controlling manager and 
control orientation

Highest autonomy support and 
autonomy orientation

M (SD) M (SD) M (SD)

Autonomy support from managers 5.06 (0.93) 3.34 (1.04) 6.20 (0.76)

Controlling managerial style 2.51 (1.00) 4.33 (1.15) 1.54 (0.68)

Autonomy orientation, dental hygienist 5.11 (0.82) 6.14 (0.79) 6.52 (0.49)

Control orientation, dental hygienist 4.03 (1.14) 4.41 (1.55) 3.25 (1.53)

Impersonal orientation, dental hygienist 3.25 (0.94) 1.82 (0.69) 1.62 (0.63)

Outcomes (After 18 months)

Biopsychosocial beliefs, dental hygienist 4.29 (0.83)a,b 4.90 (0.93)a,c 5.28 (1.02)b,c

Giving autonomy support, dental hygienist 5.47 (0.66)a,b 5.95 (0.51)a,c 6.21 (0.56)b,c

Note: For each outcome, cells sharing a common superscript differ significantly from each other at least at p < 0.05 (one- tailed tests). For exact p- 
values, see Table 4.

TA B L E  4  Chi- square Statistics, p- values1 and Cohen's d Effect Size for the Pairwise Comparison Between Profiles

Profile 1 vs 2 Profile 1 vs 3 Profile 2 vs 3

X2 p d X2 p d X2 p d

Biopsychosocial 
Beliefs

5.89 0.01 0.58 24.54 <0.001 0.88 3.57 0.03 0.36

Giving autonomy 
support

8.09 0.002 0.68 24.61 <0.001 1.10 5.44 0.01 0.43

Note: One- tailed tests of significance.
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towards possibilities of self- determination and choice, as opposed 
to control- oriented employees looking for external rewards and 
pressures, or as opposed to impersonal employees feeling unable to 
influence the environment (16, p. 216). Hence, autonomy- oriented 
employees are more likely to experience a sense of psychological 
freedom in carrying out work- related activities. In addition, they are 
more likely to perceive their behaviour to be self- initiated and con-
sistent with their personal values and interests. Hence, they feel the 
behaviour emanates from themselves.54

Second, when managers encourage employees to be self- 
initiating rather than pressuring them to behave, employees engage 
and become more autonomous in the tasks at the workplace and 
in work- related learning. According to SDT, perception of autonomy 
support facilitates a fuller adoption and internalization of the beliefs 
and values acknowledged in their profession and espoused by their 
managers.16,20 Research indicates that autonomy- supportive inter-
personal contexts facilitate internalization and integration,22 and are 
associated with higher BPS beliefs and giving autonomy support in 
treatment of patients.23

The psychological mechanisms explaining these results in SDT 
are also supposed related to the fit and/or conflict between per-
ceived management and dental hygienists’ causality orientations.55 
The results indicated that the fit between the highest autonomous 
context through management and the highest autonomous cau-
sality orientation (in the most autonomous profile 3) yielded the 
most advantageous outcomes. This was expected and in line with 
a meta- analysis55 and an autonomy- supportive oral healthcare 
intervention.11 Both of those studies indicated that those with 
autonomy- oriented personalities showed a greater training or in-
tervention effect than did participants who were less autonomy- 
oriented. This interaction effect is expected to be related to the 
autonomous personality experiencing more congruence with the 
manager's autonomy- supportive behaviours. That is, the autono-
mous people feel this type of support is more appealing than less 
autonomous people, because behaving in an autonomous manner 
is more integrated with their values and goals.15 That being said, we 
are not suggesting that less autonomous people desire or benefit 
from being in controlling contexts, as all individuals require support 
for satisfaction of their basic psychological needs. Controlled and 
impersonal persons just need some more time to adapt and adjust to 
an autonomy- supportive managerial style before desired changes in 
motivation, behaviour and achievement are attained.15,55- 58

4.1  |  Implications for dental hygienists

It is promising that the majority of dental hygienists belong to the 
most autonomous profile, yielding the most advantageous outcomes. 
However, about one out of three dental hygienists seem to be chal-
lenged by impersonal and/or control causality orientations, and/or 
controlling management styles. The question then remains: How can 
employees reduce their high control and/or high impersonal causal-
ity orientations and become more autonomous at their workplace? It 

is suggested that persons high in control and/or impersonal causality 
orientations can learn to respond to autonomy support and develop 
their autonomy causality orientation.42 Both continuing education 
and frequent supervision giving competence and encouraging learn-
ing in an autonomy- supportive way are expected to stimulate em-
ployees to internalize values, beliefs and goals in treatment of their 
patients over time. Hence, frequent autonomy- supportive educa-
tion and supervision at the workplace might be important and result 
in better quality outcomes, such as increased self- determined work 
motivation and perceived job competence. This is shown for dental 
patients’ treatment motivation and oral healthcare competence but 
have not yet been studied in relation to dental hygienists’ own work 
motivation and perceived work competence. Hence, among dental 
patients, cross- sectional and experimental studies indicate that highly 
autonomy- supportive treatment, relative to standard care or control-
ling treatment styles, is linked with positive motivation outcomes, 
such as increased self- determined treatment motivation, increased 
perceived oral healthcare competence and improved health. In ad-
dition, dental hygienists’ autonomy- supportive behaviour has been 
shown to be positively associated with performance indications and 
well- being among dental patients.10,24,57 Among persons high in con-
trol and/or impersonal causality orientation, this process of continuing 
education and frequent supervision is expected to require time before 
desired changes in motivation, behaviour and achievement are at-
tained.58 In the development process, employees are likely to become 
more self- initiating of and responsible in relation to their work behav-
iours, become more autonomously engaged at work and less imper-
sonal oriented when they experience increases in their work- related 
competence and that behaviours actually affect desired outcomes.15

4.2  |  Strengths, limitations and future directions

There are some strengths and limitations in the present study. First, 
self- reports were appropriate for causality orientations and BPS 
beliefs. However, observations and/or self- reports from managers 
regarding their managerial styles, as well as observations of dental 
hygienists’ giving autonomy support to their patients, would have 
strengthened the design of the present study. Conversely, we used 
only validated measures in the present study. Hence, the present 
use of self- report measures with construct validity is a strength.59 
Second, because the sample included 29.82% of the members in the 
Norwegian Dental Hygienist Federation, and descriptive statistics of 
gender, age and geographical counties closely fit the national statis-
tics, we suggest the results to be generalizable within this particular 
population. Third, the outcomes related to fit or conflict between 
motivational forces at the contextual and personal levels should be 
more closely examined in future research. Fourth, the use of LPA is 
supposed to be a strength because the dental hygienists under study 
are mostly in full- time positions with a tenure of 23 years. Fifth, one 
advantage with a prospective cohort design is the possibility to 
specify temporal separation between independent and dependent 
variables. This temporal separation fulfils the first of three criteria 
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for making causal claims (i.e. x must precede y temporally).60 In addi-
tion, the significant associations between baseline and distal meas-
ures fulfil the second of the three causal criteria.61 Nevertheless, 
regarding the third criteria, the design does not rule out the pos-
sibility that the relation between x and y may be explained by other 
causes (60, p. 1086). Thus, conclusions regarding causality cannot be 
inferred from non- intervention studies without randomization be-
tween groups.61 Hence, this prospective cohort study is a solid basis 
for future intervention studies manipulating managerial contexts 
among employees with different causality orientations to examine 
its causal effects on outcomes. Another strength is supposed to be 
the temporal separation between the independent and dependent 
variables, which has been shown to decrease the risk of common 
method bias, but this advantage has been questioned and discussed 
in relation to other aspects of the design such as cover stories used 
and the length of the separation.35

4.3  |  Clinical relevance

Scientific rationale: To advance knowledge of managerial autonomy 
support at dental clinics and dental hygienists autonomy orienta-
tion for hygienists BioPsychoSocial (BPS) beliefs and their autonomy 
support given to patients.

Principal findings: Managers’ autonomy support and dental hy-
gienists’ autonomy orientation are prospectively positively related 
to dental hygienists’ BPS beliefs and autonomy support given to pa-
tients after 18 months.

Practical implications: Autonomy support and BPS beliefs can 
be learned. This has practical implications for hygienists’ being more 
autonomy- supportive towards their patients, which increases pa-
tients self- determined treatment motivation, increases their oral 
healthcare competence, increases oral healthcare behaviours and 
improves their oral health.

5  |  CONCLUSION

The results revealed that the majority of dental hygienists be-
long to the most autonomous profile, as opposed to the profiles 
described by the most controlled and most impersonal dental 
hygienists. Furthermore, the most autonomous dental hygien-
ist profile was associated with higher levels of BPS beliefs and 
autonomy- supportive behaviour in treatment of patients after 
18 months. This is important, because BPS beliefs and giving of 
autonomy support are found to increase health- related behav-
iours and to improve health among patients. However, future 
research should direct special attention towards dental hygien-
ists’ perceived controlling management of dental clinics and 
dental hygienists control and impersonal orientations, because 
these factors impede their BPS beliefs and autonomous work 
functioning.

ACKNOWLEDG EMENTS
The authors would like to thank the Norwegian Dental Hygienist 
Federation for using their membership register for data collection.

CONFLIC T OF INTERE S T
The authors report no conflicts of interest.

AUTHOR CONTRIBUTIONS
AH, AI, HH, KED, AO, BES, ELD and GW made substantial design, 
survey and interpretation contributions. AI and BES analysed the 
data. AH and HH drafted the paper and received critical revisions 
from the other co- authors. All authors have approved the submitted 
manuscript.

E THIC AL APPROVAL
Approval from the Norwegian Center for Research Data was ob-
tained prior to data collection (project number 53264).

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

ORCID
Anne E. M. Halvari  https://orcid.org/0000-0001-5506-4704 

R E FE R E N C E S
 1. Engel GL. The need for a new medical model: a challenge for bio-

medicine. Science. 1977;196(4286):129- 136.
 2. Engel GL. The clinical application of the biopsychosocial model. Am 

J Psychiatry. 1980;137(5):535- 544.
 3. WHO. Towards a common language for functioning, disability, and 

health: ICF. 2002. World Health Organization
 4. Álvarez AS, Pagani M, Meucci P. The clinical application of the bio-

psychosocial model in mental health: a research critique. Am J Phys 
Med Rehabil. 2012;91(13):S173- S180.

 5. Kusnanto H, Agustian D, Hilmanto D. Biopsychosocial model of ill-
nesses in primary care: a hermeneutic literature review. J Family 
Med Prim Care. 2018;7(3):497.

 6. Wade DT, Halligan PW. The biopsychosocial model of illness: a model 
whose time has come. SAGE Publications Sage UK; 2017.

 7. Borrell- Carrió F, Suchman AL, Epstein RM. The biopsychosocial 
model 25 years later: principles, practice, and scientific inquiry. 
Ann. Fam. Med. 2004;2(6):576- 582.

 8. Glass RM. The patient- physician relationship: JAMA focuses on the 
center of medicine. JAMA. 1996;275(2):147- 148.

 9. Williams GC, Frankel RM, Campbell TL, Deci EL. Research on 
relationship- centered care and healthcare outcomes from the 
Rochester biopsychosocial program: a self- determination the-
ory integration.. Families, Systems, & Health. 2000;18:(1):79– 90. 
doi:10.1037/h0091854

 10. Halvari AEM, Halvari H, Bjørnebekk G, Deci EL. Self- determined 
motivational predictors of increases in dental behaviors, decreases 
in dental plaque, and improvement in oral health: a randomized clin-
ical trial. Health Psychol. 2012;31(6):777.

 11. Halvari AEM, Halvari H, Williams GC, Deci EL. Predicting dental 
attendance from dental hygienists’ autonomy support and patients’ 
autonomous motivation: a randomised clinical trial. Psychol Health. 
2017;32(2):127- 144.

https://orcid.org/0000-0001-5506-4704
https://orcid.org/0000-0001-5506-4704
https://doi.org/10.1037/h0091854


    |  201HALVARI et AL.

 12. Suls J, Rothman A. Evolution of the biopsychosocial model: pros-
pects and challenges for health psychology. Health Psychol. 
2004;23(2):119- 125.

 13. Williams GC, Patrick H, Niemiec CP, et al. Reducing the health 
risks of diabetes: how self- determination theory may help im-
prove medication adherence and quality of life. Diabetes Educ. 
2009;35(3):484- 492.

 14. Deci EL, Ryan RM. Intrinsic Motivation and Self- Determination in 
Human Behavior. Plenum Press; 1985.

 15. Deci EL, Ryan RM. The "What" and "Why" of goal pursuits: 
Human needs and the self- determination of behavior. Psychol Inq. 
2000;11(4):227- 268.

 16. Ryan RM, Deci EL. Self- Determination Theory: Autonomy and Basic 
Psychological Needs in Human Motivation, Social Development, and 
Wellness. New York, NY: Guilford Publications; 2017.

 17. Frankel RM, Quill T. Integrating biopsychosocial and relationship- 
centered care into mainstream medical practice: a challenge that 
continues to produce positive results.. Families, Systems, & Health. 
2005;23:(4):413– 421. doi:10.1037/1091- 7527.23.4.413

 18. Maguire P, Fairbairn S, Fletcher C. Consultation skills of young doc-
tors: i- benefits of feedback training in interviewing as students per-
sist. Br Med J (Clin Res Ed). 1986;292(6535):1573- 1576.

 19. Stewart M, Brown JB, Weston WW. Patient- centred interviewing 
part III: five provocative questions. Can Fam Physician. 1989;35:159.

 20. Deci EL, Olafsen AH, Ryan RM. Self- determination theory in work 
organizations: state of the science. Annu Rev Organ Psychol Organ 
Behav. 2017;4(1):19- 43.

 21. Rocchi M, Pelletier L, Cheung S, Baxter D, Beaudry S. Assessing 
need- supportive and need- thwarting interpersonal behaviours: 
the interpersonal behaviours questionnaire (IBQ). Pers Individ Dif. 
2017;104:423- 433.

 22. Deci EL, Eghrari H, Patrick BC, Leone DR. Facilitating inter-
nalization: the self- determination theory perspective. J Pers. 
1994;62(1):119- 142.

 23. Williams GC, Deci EL. Internalization of biopsychosocial values by 
medical students: a test of self- determination theory. J Pers Soc 
Psychol. 1996;70(4):767- 779.

 24. Halvari AEM, Halvari H, Bjørnebekk G, Deci EL. Motivation for den-
tal home care: testing a self- determination theory model 1. J Appl 
Soc Psychol. 2012;42(1):1- 39.

 25. Halvari AEM, Halvari H, Deci E. Attending and avoiding dental ap-
pointments: do “bright” and “dark” motivational paths have a role? 
Int J Dent Hyg. 2018;16(2):286- 297.

 26. Halvari AEM, Halvari H, Deci EL, Williams Geoffrey C.. Motivation 
and anxiety for dental treatment and dental attendance: the roles 
of the locus of causality personality and treatment styles. Journal 
of Applied Social Psychology. 2020;50:(3):133– 144. doi:10.1111/
jasp.12645

 27. Halvari AEM, Halvari H, Deci EL. The roles of patients’ authenticity 
and accepting external influence, and clinicians’ treatment styles 
in predicting patients’ dental anxiety and avoidance of dental ap-
pointments. Eur J Psychol. 2020;16(1):45- 61.

 28. Lam CF, Gurland ST. Self- determined work motivation predicts job 
outcomes, but what predicts self- determined work motivation? J 
Res Pers. 2008;42(4):1109- 1115.

 29. Baard PP, Deci EL, Ryan RM. Intrinsic need satisfaction: a motiva-
tional basis of performance and well- being in two work settings. J 
Appl Soc Psychol. 2004;34(10):2045- 2068.

 30. Tay C, Ang S, Van Dyne L. Personality, biographical characteristics, 
and job interview success: a longitudinal study of the mediating ef-
fects of interviewing self- efficacy and the moderating effects of 
internal locus of causality. J Appl Psychol. 2006;91(2):446- 454.

 31. Liu D, Fu PP. Motivating proteges’ personal learning in teams: a mul-
tilevel investigation of autonomy support and autonomy orienta-
tion. J Appl Psychol. 2011;96(6):1195.

 32. Liu D, Chen XP, Yao X. From autonomy to creativity: a multilevel 
investigation of the mediating role of harmonious passion. J Appl 
Psychol. 2011;96(2):294.

 33. Liu D, Zhang S, Wang L, Lee TW. The effects of autonomy and 
empowerment on employee turnover: test of a multilevel model in 
teams. J Appl Psychol. 2011;96(6):1305.

 34. Reeve J, Jang HR, Jang H. Personality- based antecedents of teach-
ers’ autonomy- supportive and controlling motivating styles. Learn 
Individ Differ. 2018;62:12- 22.

 35. Podsakoff PM, MacKenzie SB, Podsakoff NP. Sources of method 
bias in social science research and recommendations on how to 
control it. Annu Rev Psychol. 2012;63:539- 569.

 36. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for 
the process of cross- cultural adaptation of self- report measures. 
Spine. 2000;25(24):3186- 3191.

 37. Halvari H, Olafsen A. Causality orientations in the work setting: 
scale development and validation. Scand J Work Organ Psychol. 
2020;5(1):6. doi:10.16993/ sjwop.114

 38. Soenens B, Sierens E, Vansteenkiste M, Dochy F, Goossens L. 
Psychologically controlling teaching: examining outcomes, an-
tecedents, and mediators. J Educ Psychol. 2012;104(1):108.

 39. Belmont M, Skinner E, Wellborn J, Connell J. Teacher as social con-
text: a measure of student perceptions of teacher provision of in-
volvement, structure, and autonomy support. Tech Rep. 1988;102. 
doi:10.1037/t1048 8- 000

 40. Haerens L, Aelterman N, Vansteenkiste M, Soenens B, Van 
Petegem S. Do perceived autonomy- supportive and controlling 
teaching relate to physical education students' motivational experi-
ences through unique pathways? Distinguishing between the bright 
and dark side of motivation. Psychol Sport Exerc. 2015;16:26- 36. 
doi:10.1016/j.psych sport.2014.08.013

 41. McLennan JD, Jansen- McWilliams L, Comer DM, Gardner WP, 
Kelleher KJ. The physician belief scale and psychosocial problems 
in children: a report from the pediatric research in office settings 
and the ambulatory sentinel practice network. J Dev Behav Pediatr. 
1999;20(1):24- 30.

 42. Williams GC, Grow VM, Freedman ZR, Ryan RM, Deci EL. 
Motivational predictors of weight- loss and weight- loss mainte-
nance. J Pers Soc Psychol. 1996;70(1):115- 126.

 43. Nylund KL, Asparouhov T, Muthén BO. Deciding on the number 
of classes in latent class analysis and growth mixture modeling: a 
monte carlo simulation study. Struct Equ Modeling: A Multidiscip J. 
2007;14(4):535- 569. doi:10.1080/10705 51070 1575396

 44. Muthén L. Mplus Users Guide. Muthén & Muthén; 2010. Computer 
software and manual. 2018.

 45. Geiser C. Data Analysis with Mplus. Guilford Press. 2012.
 46. Shibata R. Selection of the order of an autoregressive model by 

Akaike's information criterion. Biometrika. 1976;63(1):117- 126. 
doi:10.1093/biome t/63.1.117

 47. Henson JM, Reise SP, Kim KH. Detecting mixtures from struc-
tural model differences using latent variable mixture modeling: 
a comparison of relative model fit statistics. Struct Equ Modeling: 
A Multidiscip J. 2007;14(2):202- 226. doi:10.1080/10705 51070 
9336744

 48. Yang C- C. Evaluating latent class analysis models in qualitative 
phenotype identification. Comput Stat Data Anal. 2006;50(4):1090- 
1104. doi:10.1016/j.csda.2004.11.004

 49. Lo Y. Testing the number of components in a normal mixture. 
Biometrika. 2001;88(3):767- 778. doi:10.1093/biome t/88.3.767

 50. Berlin KS, Williams NA, Parra GR. An introduction to latent variable 
mixture modeling (part 1): overview and cross- sectional latent class 
and latent profile analyses. J Pediatr Psychol. 2014;39(2):174- 187.

 51. Enders CK. Applied missing data analysis. Guilford press; 2010.
 52. Asparouhov T, Muthén B. Auxiliary variables in mixture mod-

eling: using the BCH method in Mplus to estimate a distal 

https://doi.org/10.1037/1091-7527.23.4.413
https://doi.org/10.1111/jasp.12645
https://doi.org/10.1111/jasp.12645
https://doi.org/10.16993/sjwop.114
https://doi.org/10.1037/t10488-000
https://doi.org/10.1016/j.psychsport.2014.08.013
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1093/biomet/63.1.117
https://doi.org/10.1080/10705510709336744
https://doi.org/10.1080/10705510709336744
https://doi.org/10.1016/j.csda.2004.11.004
https://doi.org/10.1093/biomet/88.3.767


202  |    HALVARI et AL.

outcome model and an arbitrary secondary model. Mplus Web Notes. 
2014;21(2):1- 22.

 53. Nunnally JC. Psychometric theory: McGraw Hill; 1978.
 54. deCharms R. Personal Causation: Academic Press; 1968.
 55. Su YL, Reeve J. A meta- analysis of the effectiveness of interven-

tion programs designed to support autonomy. Educ Psychol Rev. 
2011;23(1):159- 188.

 56. Hodgins HS, Knee CR. The integrating self and conscious experience. 
In: Deci EL, Ryan RM eds. Handbook of self- determination Research. 
Rochester, NY: University of Rochester Press; 2002:87- 100.

 57. Halvari AEM, Halvari H, Bjørnebekk G, Deci EL. Oral health and 
dental well- being: testing a self- determination theory model. J Appl 
Soc Psychol. 2013;43(2):275- 292.

 58. Gambone MA, Klem AM, Summers JA, Akey TA, Sipe CL. Turning 
the tide: The Achievements of the First Things First Education Reform 
in the Kansas City, Kansas Public School District. Philadelphia: Youth 
Development Strategies Retrieved September; 2005;2004:7.

 59. Conway J, Lance C. What reviewers should expect from authors 
regarding common method bias in organizational research. J Bus 
Psychol. 2010;25(3):325- 334.

 60. Antonakis J, Bendahan S, Jacquart P, Lalive R. On making 
causal claims: a review and recommendations. Leadersh Q. 
2010;21(6):1086- 1120.

 61. Bollen KA. Structural equations with latent variables: Wiley; 1989.

How to cite this article: Halvari AEM, Ivarsson A, Halvari H, 
et al. Dental hygienists’ biopsychosocial beliefs and giving 
autonomy support in treatment of patients: A self- 
determination theory perspective. Int J Dent Hygiene. 
2022;20:193– 202. doi:10.1111/idh.12584

https://doi.org/10.1111/idh.12584

