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CHAPTERR 3. 

DENTALL HEALTH AND MULTIDIMENSIONAL INTERNAL LOCUS OF 

CONTROL L 

Abstract.Abstract. - One of the psychological constructs used to predict oral hygiene behaviors 
andd dental health is internal locus of control. Both theory and research findings 
suggestt that a more specific and multidimensional approach to this construct is 
requiredd to refine and improve predictions. In the present study the Multidimensional 
Internall  Health Locus of Control Scale was adapted for measuring internal dental 
healthh locus of control beliefs. The results of the confirmatory factor analysis show 
thatt young adults (N = 275) indeed have four very distinct beliefs about the control 
overr dental health. They have beliefs regarding the relationship between behavior and 
preventingg dental problems (Prevention)/ regarding the relationship between 
behaviorr and managing dental problems (Management), regarding their capacity to 
actuallyy manage dental problems (Self-Mastery) and regarding the responsibility for 
dentall  problems (Self-Blame). The four different beliefs explain more variance in 
perceivedd dental health than usually reported with a one-dimensional approach to 
internall  locus of control. This multidimensional approach of internal locus of control 
seemss valid and promising for understanding the mechanism through which 
psychologicall  constructs contribute to proper oral hygiene and compliance to dental 
caree instructions. 

INTRODUCTION N 

Adherencee to good oral hygiene practices and compliance with oral 

hygienee instructions are beneficial to dental health (Verweij, Oosterveld, & 

Hoogstraten,, 1998). Therefore, a great interest is taken in the personal reasons 

andd motivators for adherence and compliance (e.g. Albrecht & Hoogstraten, 

1998)) and in the way information and interventions can effect these oral 

hygienee behaviors. One of the psychological variables often mentioned, as a 

determinantt of oral hygiene behaviors and behavioral change is (dental) health 

locuss of control. This construct is based upon the Social Learning Theory 

(Rotter,, 1966,1975). This theory states that the potential for a person to engage 

inn a certain action is the joint result of the person's belief, that the action wil l 

resultt in a certain outcome, and the value the person attaches to that outcome. 

Rotterr (1966) introduced this concept to refine the prediction of how 
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reinforcementss change generalized expectancies, and thus change future 
behavior.. An internal control belief is the belief that an outcome is contingent 
uponn a person's own behavior or characteristics, an external control belief is the 
belieff  that an outcome is the result of luck, chance, fate or powerful others. 

Somee research has been done to predict dental health and oral hygiene 
behaviorss using the locus of control construct, but often the relation of control 
beliefss with oral hygiene behaviors is only moderate. Two possible causes for 
thiss low to moderate relation can be mentioned. First of all, both Rotter (1992) 
andd Wallston (1992, p. 188) commented on the inappropriateness of using 
generalizedd measures to predict specific behaviors, nonetheless in some of the 
researchh general measures of health locus of control were used (e.g. Ludenia, & 
Donham,, 1983; Macgregor, Regis, & Balding, 1997; West, DuRant, & 
Pendergrast,, 1993). 

Butt even when a dental health locus of control scale is used (e.g. 
Borkowska,, Watts, & Weinman, 1998; Wolfe, Stewart, Maeder, & Hartz, 
1996),, the association with dental health is at the most only moderate. Wallston 
(1992)) concluded that internal health locus of control and/or the interaction 
withh health value explained rarely more than 10% of variance in health 
behaviorr and even less variance in health status. Marshall (1991) suggested that 
suchh equivocal results might be due to the one-dimensional conception of 
internall  locus of control. Marshall developed a four-dimensional internal 
healthh locus of control scale, based upon developments in control-related 
theory.. He made a distinction between beliefs about the possibility of 
managingg illness, the possibility of preventing illness, and the blame for the 
occurrencee of illness. Moreover, he made a distinction between the recognition 
off  these possibilities and the belief of a person that he or she is capable of 
performingg the actions required to prevent or manage illness: self-mastery. 
Onlyy this latter belief, self-mastery, was associated with health status and, 
indeed,, this multidimensional approach explained more variance in perceived 
healthh status than commonly found (14 to 17 %) (Marshall, 1991; Schouwstra, 
2000). . 

Thiss multidimensional approach might also be of value for predicting 
dentall  health and oral hygiene behaviors. Therefore, in the present study, we 
translatedd the items of the internal health locus of control scale in such a way, 
thatt the items measured beliefs about dental health and not health in general. 
Inn this validation study we investigated whether similar results would be 
obtainedd with the Internal Dental Health Locus of Control Scale as with the 
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moree general Internal Health Locus of Control Scale (Schouwstra, 2000). We 
testedd whether the same factor structure was found, whether the factors had a 
similarr association with dental health and whether differences between men 
andd women occurred. 

METHOD D 

SubjectsSubjects and measures 

Thee statements used in the Multidimensional Internal Health Locus of 
Controll  Scale (Marshall, 1991) were adapted to measure control beliefs about 
dentall  health instead of general health. For example, "I control whether my 
healthh improves" was changed into "I control whether my dental health 
improves".. The Multidimensional Internal Dental Health Locus of Control 
Scalee was administered to psychology freshmen at the University of 
Amsterdamm (90 men, 183 women and 3 unspecified). 

Thee questionnaire contained four factors (see Appendix B): Management (5 
items).. Prevention (2 items), Self-Blame (3 items) and Self-Mastery (4 items). 
Managementt taps the belief that dental health problems can be managed by 
takingg action and Prevention the belief that taking action can prevent dental 
healthh problems. Self-Mastery refers to the belief that one is actually capable of 
undertakingg the proper actions to manage a dental health problem. And 
finally,, Self-Blame, measures the amount to which one blames oneself for the 
occurrencee of dental problems. 

Subjectss had to indicate on a 6-point scale (strongly disagree (1) to strongly 
agreee (6)) to which extent they agreed with each statement. After the 14 locus 
off  control items four questions about dental health were presented. These four 
questionss measuring Perceived Dental Health (see Appendix B) had to be 
answeredd on a 4-point scale. The labels of the scale points of the first two 
questionss were always, often, sometimes, and never, and of the last two 
questionss excellent, reasonable, average, and bad. 

Analysis Analysis 

First,, the covariance matrix was analyzed using LISREL 8W (Jöreskog, & 
Sörbom,, 1993). A confirmatory factor analysis was performed to test if the 
samee factor structure, as found with the general health internal locus of control, 
fittedd dental health internal locus of control. A confirmatory factor analysis 
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allowss to specify at forehand, which items measure (load on) which factor. The 
confirmatoryy factor model was specified such that each item loaded on one 
factorr only and the measurement errors did not correlate. To identify the 
modell  the first factor loading of each factor was fixed at one. The four factors 
weree allowed to correlate freely. Second, a structural model was fitted, to test 
thee association of the four internal dental health locus of control factors with 
Perceivedd Dental Health. 

Third,, a multi-sample analysis was performed to test whether sex 
differencess could be found. A multi-sample analysis enables us to test whether 
aa structural model has the same form in two groups, and whether this model 
hass an identical factor structure (the same factor loadings, factor correlations 
andd the same error variance) and an identical mean structure (the same 
observedd and factor means) in two groups (Sörbom, 1974). 

Thee fit of the models was evaluated using the Scaled chi-square statistic, the 
normedd fit index (NFI) and the non-normed fit index (NNFI). When the 
hypothesizedd model can reproduce the covariance structure of the variables the 
modell  fits, in which case the chi-square statistic will be non-significant. With 
thee normed fit index (NFI) and non-normed fit (NNFI) indices the fit of the 
hypothesizedd model is compared with the fit of a null model, in which all 
variabless are uncorrelated. The normed fit index (NFI) represents the increment 
inn fit obtained by using the hypothesized model relative to the fit of the null 
modell  (Stevens, 1996, p. 404). The non-normed fit (NNFI) can be interpreted as 
thee increment of fit per degree of freedom obtained by using the hypothesized 
modell  instead of the nullmodel. For both the NFI and the NNFI values greater 
thann .90 are considered indicative of a good fit (Bentler, 1992). 

RESULTS S 

ConfirmatoryConfirmatory factor analysis 

Thee reliability of the scales proved to be satisfactory (see Table 3.1). Similar to 
thee means of the general health locus of control factors (Schouwstra, 2000), we 
foundd the mean of prevention beliefs to be the highest, followed by the mean of 
managementt beliefs. The mean of self-blame beliefs was lowest. All differences 
betweenn the means were significant, including the difference between 
Managementt and Self-Mastery, which was not significant with the general 
healthh locus of control (see Table 3.1). 
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TABLEE 3.1 DESCRIPTIVE STATISTICS OF PERCEIVED DENTAL HEALTH AND INTERNAL DENTAL HEALTH LOCUS OF 
CONTROLL FACTORS AND DIFFERENCE BETWEEN FACTORS OF INTERNAL DENTAL HEALTH LOCUS OF 
CONTROL L 

Scalee M SD a N t(df=272) 
Internall Dental Health Locus of Control 

Management t 

Prevention n 

Self-Blame e 

Self-Mastery y 

Dentall Health 
Note.Note. **p<.001. 

Ass was the case with health locus of control in both the US and the Dutch 
samplee (respectively, Marshall, 1991; Schouwstra, 2000), a four-factor model 
withoutt correlated measurement errors did not fit, Scaled x2 (71/ N = 273) = 
143.11,, p < .001; NFI = 0.88; NNFl = 0.901. Although inclusion of within factor 
correlatedd measurement errors did yield a fitting model with health locus of 
control,, this was not the case with dental health2, Scaled x2 (68, N = 273) = 
114.77,, p < .001; NFI = 0.91; NNFI = 0.93. The standardized residuals matrix 
showedd that one item had excessive residuals, exclusion of this item (SM3, see 
Appendixx B) did yield a fitting model, Scaled x2 (57, N = 273) = 76.84, p - .04; 
NFINFI = 0.93; NNFI = 0.96. 

Following,, all possible three-factor models were fitted3. None of these fitted 
dentall  health locus of control (see Table 3.2), although with the general health 
locuss of control a three-factor model did fit. Clearly, both in terms of 
covariationn and in terms of means the dental health locus of control beliefs are 
moree distinct from one another than the general health locus of control beliefs. 

AssociationAssociation with perceived dental health 

Thee structural model in which the four factors were associated with 
Perceivedd Dental Health had a good fit, Scaled x2 (106, N = 273) = 113.09, 

11 The Scaled chi-square statistic (Satorra, & Bentler (1994) is used, because the data were not 
multivariatee normal distributed (zskewness = 28.23, p < 0.001; Zkurtosis=20.64, p < 0.001). 
22 The included measurement errors are not the same errors that were included in the Internal 
Healthh Locus of Control. 
33 Also all two-factor models and a one-factor model were fitted, but none of these models fitted. 

4.444 0.81 0.80 273 
12.488 -

5.000 0.66 0.66 273 
10.199 " 

3.722 1.06 0.79 273 
3.37" " 

3.977 0.96 0.79 273 

3.444 0.49 0.77 273 
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TABLEE 3.2 CM-SQUARE DIFFERENCE TEST OF DIFFERENCES BETWEEN THE FOUR-FACTOR MODEL AND THE 
THREE-FACTORR MODELS. 

Modell Factors combined 

0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

Four-factorr model 

Three-factorr models 

Managementt and Preventio 

Managementt and Blame 

Managementt and Mastery 

Preventionn and Blame 

Preventionn and Mastery 

Blamee and Mastery 

Chi-squaree difference test 

Modell 0 and 1 

Modell 0 and 2 

Modell 0 and 3 

Modell 0 and 4 

Modell 0 and 5 

Modell 0 and 6 

Scaledd x 2 

76.84 4 

110.56 6 

150.01 1 

141.22 2 

11731 1 

163.92 2 

208.87 7 

33.72 2 

73.17 7 

64.38 8 

40.47 7 

87.08 8 

132.03 3 

*f *f 
57 7 

60 0 

60 0 

60 0 

60 0 

60 0 

60 0 

3 3 

3 3 

3 3 

3 3 

3 3 

3 3 

V V 
0.041 1 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

0.000 0 

NFI NFI 

0.93 3 

0.89 9 

0.86 6 

0.87 7 

039 9 

0.85 5 

0.82 2 

NNFI NNFI 

0.96 6 

0.92 2 

0.87 7 

0.89 9 

0.91 1 

0.86 6 

0.81 1 

pp = .30; NFI = 0.92; NNFI = 0.98, and showed that 15 % of the variance in 
Perceivedd Dental Health is explained by Internal Dental Health Locus of 
Control.. Both Prevention and Self-Mastery were significantly associated with 
Perceivedd Dental Health (see Figure 3.1), which was not the case with general 
health.. This means that young adults who believed to be capable of solving 
dentall  problems or believed that preventing dental health problems depended 
onn their own actions reported having better dental health. 

Multi-sampleMulti-sample analysis for gender differences 

Wee also tested whether the structural model was identical for men and women. 
Duee to the small sample sizes the Scaled Chi-square statistic could not be 
estimated.. Therefore, the Normal Theory Weighted Least Square Chi-square 
statistic44 and the Root Mean Square Error of Approximation (RAISED) were 
usedd for the evaluation of model fit. RMSEA values of .05 indicate a close fit. 
Thee structural model in which the factor structure had the same form for both 
menn and women had a good fit (see Table 3.3). Constraining the factor loadings 
andd the factor correlations, such that they were identical in both samples, 

44 Under non-normality, as is the case in the present samples, this Chi-square statistic is higher 
thann the Scaled Chi-square statistic and will therefore result more often in model rejection. 
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FIGUREE 3.1 STRUCTURAL MODEL OF DENTAL HEALTH AND INTERNAL DENTAL HEALTH LOCUS OF CONTROL 

0.76 6 

0.47 7 

*^ManagemenT) ) 

JJ 0.69 

II 0.41 

__k<^_Self-Masterx) ) 

Note,Note, ns - non-significant. For all other parameters p < .05. 

0.85 5 

TABLEE 3.3 MULTI-SAMPLEE ANALYSIS: TESTING THE SIMILARITY OF THE STRUCTURAL MODEL FOR MEN AND 
WOMEN N 

Hypothes is s XX df p RMSEA NNFI 

00 The same form 246.44 212 0.05 

11 Identical factor loadings 261.83 224 0.04 

22 Identical factor loadings and correlat 287.47 239 0.02 

33 Identical factor structure 351.18 259 0.00 

44 Identical factor structure 

exceptt error of p2, sbl, and m5 314.21 256 0.01 

0.035 5 

0.035 5 

0.039 9 

0.051 1 

0.97 7 

0.97 7 

0.97 7 

0.96 6 

0.0411 0.96 

Chi-squaree difference test 

Modell  0 and 1 

Modell  0 and 2 

Modell  0 and 3 

Modell  0 and 4 

15.399 12 0.22 

41.033 27 0.04 

104.744 47 0.00 

67.777 44 0.01 

0.000 0 

0.004 4 

0.016 6 

0.006 6 

0.00 0 

0.00 0 

-0.01 1 

-0.01 1 
Note.Note. Identical factor structure = identical factor loadings, identical factor correlations and 
identicall  error variance of internal dental health locus of control and perceived health. 

yieldedd a fitting model also. But constraining the error variance to be identical 

forr men and women resulted in a slight decrease in model fit, although the 

modell  fitted well according to the RMSEA and NNFI. No significant decrease 

inn model fit occurred when three measurement errors were allowed to differ 

betweenn men and women (see Table 3.3). So, the structural model was identical 

forr men and for women, apart from three measurement errors. 

Usingg this last model the differences in the mean structure were tested. The 

modell  in which the factor means but not the observed means were allowed to 

differr fitted, x2 (268, N = 273) = 324.59, p = .01; RMSEA = .039; NNFI = 0.97. The 
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parameterr estimates showed no significant difference between men and 

womenn in Perceived Dental Health, a = 0.00, f (271) = 0.17, p = .43, nor in 

Preventionn beliefs, K = -0.12, t (271) = -1.26, p = .10, nor in Self-Mastery, K = 0.06, 

tt (271) 0.39, p = .35. The parameter estimates did show a significant difference 

inn Management beliefs, K = -0.25, t (271) = -2.40, p < .01, and in Self-Blame 

beliefs,, K = -0.45, t (271) = -3.30, p < .01. But the differences found in the mean of 

Self-Blamee and Management were very small, because the structural model in 

whichh both the factor structure (apart form the three measurement errors) and 

thee mean structure are identical for men and women resulted in only a small 

decreasee of fit, x2
di f f (17, N = 273) = 30.68, p = .02. This last model fitted well as 

evaluatedd by the RMSEA (.044) and NNFI (0.96). 

DISCUSSION N 

Summarizing,, with internal dental health locus of control the same factorial 

structuree was found as with the more general internal health locus of control. 

Also,, internal dental health locus of control was clearly associated with 

perceivedd dental health. In concordance with theoretical notions and research 

intoo general health beliefs, a distinct set of four beliefs with respect to control 

overr dental health was found. Young adults differentiated not only between 

differentt dental health outcomes, but also between the capability to achieve an 

outcome,, the responsibility for an outcome and the behavioral causation of a 

dentall  health outcome. Moreover, this multidimensional approach explained 

moree variance in dental health than the usual one-dimensional approach to 

internall  locus of control beliefs. 

Thee present study revealed three differences between general health control 

beliefss and dental health control beliefs. First of all, the four dental health 

controll  beliefs were more distinct than the equivalent set of general health 

beliefs.. This difference is most probably attributable to the amount of 

experiencee with dental problems. Direct experience is seen as the most 

importantt source of control beliefs (e.g. Bandura, 1997). Therefore, the lack of 

differentiationn between some of the general health beliefs (Schouwstra, 2000) 

wass attributed to lack of experience with health problems. This idea is 

supportedd by the present finding that in case of dental health the set of beliefs 

iss more distinct. Young adults are likely to have had direct experience with 

bothh the prevention and the management of dental health problems, but littl e 

experiencee with managing serious health problems. 
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Anotherr difference is the association of the set of beliefs with, respectively, 
generall  health and dental health. The illness prevention beliefs and self-
masteryy beliefs regarding health in general were so strongly related that it 
remainedd unclear which of the two was associated with health. The present 
studyy revealed that both the belief that one is capable of managing dental 
problemss (Self-Mastery), and the belief that the prevention of dental problems 
dependss on one's own behavior (Prevention) are associated with better dental 
health. . 

Third,, some gender differences were found in this study, although no 
genderr differences were found with general health locus of control. With 
internall  dental health locus of control we found minor differences in the 
measurementt error of three items. As was the case with general health no 
supportt for substantial gender differences in dimensional structure or means of 
internall  dental health locus of control was found. 

Thee findings of this initial validation study of the Internal Dental Health 
Locuss of Control Scale are promising. They warrant further use of the 
Multidimensionall  Internal Dental Health Locus of Control Scale for research 
intoo the causal relationship of control beliefs with previous dental health 
experiences,, dental visits, and oral hygiene behaviors. The Social Cognitive 
Theoryy (Bandura, 1997) and Wallston's Modified Social Learning Theory (1992) 
predictt it is the belief in one's own capability to achieve certain outcomes that 
inducess the right actions rather than the mere recognition that certain actions 
yieldd desired outcomes. Therefore, in order to get a person to visit a dentist on 
aa regular basis and to perform the right oral hygiene practices, interventions 
shouldd be directed at increasing the individual's confidence in one's 
capabilitiess rather than merely emphasizing the personal responsibility for 
goodd dental health, or that actions influence dental health. The present study 
showss that emphasizing personal responsibility might have no effect at all, 
sincee no relationship was found between Self-Blame and dental health. We can 
concludee that using this multidimensional approach of internal locus of control 
inn future research seems promising for understanding the mechanism through 
whichh psychological constructs contribute to proper oral hygiene and 
compliancee with dental care instructions. 
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