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The aims of the present study were to analyze mood changes during psychologic treatment of dental fear 
by assessing the rate or improvement. Twenty-one patients who refused conventional dental treatment and 
reported extreme dental anxiety participated in the study. Levels of dental anxiety and mood were 
measured with the Dental Anxiety Scale (DAS) and a Mood Adjective Checklist (MACL). MACL included 
two dimensions: degree of relaxation (r) and pleasantness (h) as exyerienced in a dental situation. Mood 
was monitored at each treatment session from base line to termination of the therapy (eight 
measurements) T\\o different treatment modalities were used, one with a more co,ynitive approach 
in = 9) and one emphasizing the relasation component ( 1 1  = 12). A hierarchical linear models approach was 
applied to anal!ze indi\idual change with repeated nieasurenients. The results showed that positive mood 
changes over time !\ere statistically significant. The mean improvement in mood scores per week and 
session was estiniarrd for hL\Cqr) and hLL\CL(h) to be O.l4/week and O.O'J/week, respectively. The 
growth was not affected by DAS levels or treatment mode. This study also illustrated a powerful method 
for anal!zing a longtudinal clinical trial design with repeated measurements. 0 Denial j a r ;  lorqluhnul 
anab.rrc; mood; treotnrPnI 
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There is wide agreement in the literature that different 
bt.ha\ioral/psycholo~c treatments of dental phobic reac- 
rions are successful borh in a short and long perspective 
il-8). For most dental fear patients treated with such 
therapies positive changes have been reported for several 
factors. Previous studies have shown that after psychologic 
treatment, dental fear patients report regular dental 
\<siting habits, low levels of dental and general anxiety, 
inipro\wi mood, and eventually an impro\,ed dental 
health as compared with pretreatment status (1-8). The  
psychologic treatments used in clinical studies ha1.e usually 
been well described with regard to the techniques, 
components, and included measurement scale(s). How- 
ever, little is known about the temporal course of 
measured variables associated with dental fear and 
anxiety In most previous studies the only time points 
presented have been pre- and post-treatment results. Such 
designs are often not adequate for studying indi\iduals' 
change over time. Another reason for not analyzing 
repeated measurements, if they have been collected, may 
be that suitable and powerful methods have not been 
applied in the statistical analyses. The advantages of using 
longitudinal dara and analyses may be, for example, to 
assess indicidual responses to a therapy such as  growth or 
decline in symptom improvement and to analyze whether 
thr change pattern can be described as a linear or non- 
linear ,qrowrh curve. In addition, therapy components may 
be etaluaisd in relation both to the continuous process 
and to siynilicant covanates. As Bryk & Raudenbush state 

(9), the development of hierarchical linear models includes 
powerful statistical techniques for research on individual 
change. If valid measurements from multiple timepoints 
are available, then these methods make it possible to 
produce an integrated approach for studying the structure 
and predictors of indi\idual growth. 

LIood has been one of several different outcome 
meaures of dental fear treatment (3-6,8, 10-16). Mood 
changes have shown a strong relationship to dental fear 
treatment outcome and an ability to reflect individual 
differences in treatment responses. In one study mood was 
measured with the hlood Adjective Checklist (MACL) 
directly after each a series of psychologic treatment 
sessions in a group of 1 1  fearful dental patients. The 
regression coefficients estimating individual improvement 
of mood over sessions was a powerful predictor of clinical 
treatment outcome (R' = 0.76) (12). This finding indicated 
that mood reflected positive treatment response, making it 
an interesting process measure in therapy research. 

The  aims of this study were to analyze the course, 
increment, and covariates of mood changes during 
treatment for dental fear. 

Materials and methods 
Patients and procedures 

The  subjects of the present investigation applied for 
dental fear treatment at a specialized Dental Fear 
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Fig. 1. The median score plot of the Mood Adjective Checklist, 
degree of relaxation (r) @fACL(r)), during the psychologic treatment 
for dental fear. 

Research and Treatment Clinic (DFRTC) at the Faculty 
of Odontology, Goteborg University, Goteborg, Sweden. 
The patients were either referred from dental and medical 
institutions or were self-referred. 

This paper describes part of a larger treatment project. 
The inclusion criteria were refusal of conventional dental 
treatment due to dental fear, an estimated dental 
treatment need of at least two restorations, and wdingness 
to participate in the research project. Indibiduals who had 
psychiatric conditions were excluded and were instead 
treated in accordance with clinical routine. 

To  select the patients, a screening process was included 
in the study design. This procedure contained first a visit to 
a dentist at which a dental and medical history and 
background data were obtained. At a second visit the 
clinical psychologist interviewed the patients, using a 
structured interview and questionnaires. 

The psychologic treatment was performed by the 
clinical psychologist in accordance with two protocols. A 
maximum of seven treatment sessions were included, but if 
a patient had finished the treatment in less than seven 
sessions, he/she continued with the dental test treatment. 
One psychologic treatment included relaxation training, 
biofeedback, and video-based systematic desensitization 
scenes (SD), whereas the other was a cognitively oriented 
therapy with SD and reorientation of the patients’ negative 
thoughts and attitudes to dentistry (1,3). The two treat- 
ment modalities were randomly chosen for the patients. 
One therapy included more relaxation-training (n = 12), 
whereas the other contained more cognitive therapy (n = 
9); however, other therapy components were the same for 
both treatments. 

This paper focuses on the psychologic treatment sessions 

Table 1. Descriptive statistics, mean, standard deviation (s), and 
median of the mood dimensions relaxation (MACL(r)) and pleasant- 
ness (MACqh)) on the Mood Adjective Checklist (MACL), and level 
of dental fear measured with the Dental Anxiety Scale (DAS) 

Initial status Termination status 

Variable Mean (3 )  Median Mean (s) Median 

M4CI4r) 2.2 (0.7) 2.0 3.1 (0.8) 3.3  
2.7 (0.5) 2.8 3.3 (0.6) 3.5 

16.4 (2.9) 16.0 12.6 (3.8) 12.5 DAS 
MACYh) 

and the continuous process as measured by mood as the 
outcome variable. 

This analysis was based on the first 2 1 patients who had 
started and completed the psychologic therapy. There 
were 16 women and 5 men with a mean age of 34.5 
(standard deviation (J), 9.3) years and a range 24 to 53 
years. The average time of avoidance of dental care was 
8.6 years (5, 7.9), with a range of 2 to 3.1 years. Sixteen 
individuals were married or cohabitating. The educational 
status showed that 15 patients had a high school degree or 
less, and 6 patients reported higher academic education. 

Instruments 
A MACL was used to measure the patients’ feelings and 

emotional reactions to a dental appointment. Originally, 
this scale consisted of 6 different dimensions of mood 
described by 71 adjectives (17). In the present investiga- 
tions only 2 dimensions were used. These were the aspect 
of feeling pleasadunpleasant in a dental situation 
(hedonic tone, R/MCL-h), and the degree of relaxation/ 
tension (R/IACL-r). There are 16 adjectives that describe 
either of the 2 diniensions of mood (3, 11) .  The patients 
were asked to imagine being in a dental situation at a 
dental clinic and were instructed to rate their feelings in 
that situation. Each adjective is rated on a scale from 1 
(strongly disagree) to 4 (strongly agree). For each of the 
MACL dimensions an average item score is calculated, 
ranging from one to four, where one is a strongly negative 
and four a highly positive level of mood. Normative mean 
values in a Swedish population have been reported to 3.1 
for hedonic tone and 3.0 for degree of relaxation (1 7). The 
MACL has been shown to distinguish between ordinary 
dental patients and dental phobic patients (1 1). Mean 
scores in MACL-h and MACL-r for ordinary dental 
patients have in previous studies been shown to be 2.8 and 
2.7, respectively, whereas the equivalent score levels for 
dental phobics were 1.5 and 1.4 (1 1). 

The Dental h x k t y  Scale (DAS) was first presented in 
1969 by Corah (18, 19), and since then the DAS has been 
the most most widely used test to measure dental anxiety. 
This scale has been applied foremost in epidemiologic 
surveys but also in clinical trials for screening purposes. In 
addition, it has been shown that the DAS can estimate 
overall treatment effects (1-8). However, owing to ceiling 
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Table 2. Correlation matrix of mood, dental anxiety, and treatment in relation to initial @re-) and termination 
(post-) status* 

1 2 3 4 5 6 

1 Prc-DAS 
2 Post-DAS 0.67 

4 Post-MACL(r) -0.57 -0.73 0.53 
5 Pro-MACuh) -0.64 -0.45 0.75 0.42 
6 Post-bLACUh: -0.46 -0.6; 0.55 0.87 0.48 

3 Pre-MACUrj -0.68 -0.53 

7 Treatment 0.03 0.27 -0.04 -0.31 -0.01 -0.30 

*DAS = Dental ,&xien; Scale; MACL = Mood Adjective Checklist; (rj = degree of relaxation dimension; 
ihj = degrree of pleasantness dunension. 

effects, the DAS is less valuable in differentiating among 
patients with extreme dental fear (3). Moreover, the DAS 
does not directly measure dimensions of a person’s beliefs, 
attirudes, or emotions to dentists and dentistry. The D.4S 
comprises four multiple-choice questions dealing with the 
individual’s reactions and expectations of going to and 
being treated by a dentist. Each question consists of five 
response alternatives, ranging from I (no anxiety) to five 
(excreme anuiety). The sum of the test ranges from 4 to 20, 
and population-normative mean scores have been re- 
ported in several studies to be between 8 and 9 (3, 4). A 
DAS score of 15 or higher is judged to indicate a high 
dental axsiety (4, 14: 19). The reliability and validity of the 
DAS test has been shown in several prebious studies 
(1  1. 141: and this instrument has earlier been translated 
into a Swedish version from the original scale ( I  I ) .  

Statistical annbsir 
To analyze and reveal mood improvement or decline 

and their correlates over time during the psychologic 
treatment, a hierarchic linear models (HLM) approach 
was used (9). Hierarchical linear models constitute a 
multivariate and multilevel analysis tool that is suitable 
also for studying longtudinal changes in a repeated 
measurement design. H L .  is both conceptual and flexible 
and procides separate models for the various levels. In this 
study the analyses are performed at two levels. Level 1 
formulates a model that represents each patient’s change 
during the treatment period (within-patient level), and 
level 2 presents Merences between patients in growth 
rates of the outcome variable and in addition, the impact 
of differcnt covariates. The covariates of these analyses 
included DAS and treatment modalities. 

Preliminary analyses of both mood dimensions, such as 
plots of R,LACL(r) and K4CL(hj, suggested that the growth 
cume followed a linear course (Fig. I ) .  The frst model 
consisted of the within-patient change in mood and no 
predictors (unconditional model). Such a model shows the 
average improvement (or deterioration) of the patient 
sample and also how the patients vary in their growth rate 
during the treatment. Moreover, the variabhty of 
pretreatment status is also assessed in this fmt model. 
The subsequent, conditional models, comprise covariate(s) 

to capture differences in various patient and treatment 
characteristics which may be included as predictors to 
reach a higher degree of explanation for possible reasons 
of individual Merences in mood changes over time. 

In addition to the HLM analyses, simple descriptive 
statistics were calculated. Methods used included the 
Wilcoxon signed ranks test, the Mann-Whitney test, and 
the Spearman correlation coefficient. 

Results 
Table 1 shows the descriptive statistics of DAS and MACL 
for both the initial and termination status. The analysis 
showed that the total group changed the mean scores 
statistically significantly in the mood and dental anxiety 
measures. The mean DAS score at base line was 16.4 and 
at termination 12.6, which resulted in a statistically 
significant &Terence (Wilcoxon <= -3.1, P= 0.002). 
Similar results were found for MACL(r) and MACL(h) 
with Wilcoxon <=-3.7, P < O . O O l ,  and Wilcoson 
<= -2.7, P= 0.007, respectively. When comparing the 
two different treatment groups, no statistically significant 
differences were found, either at the therapy onset or at 
the termination. 

The correlation matrix in Table 2 shows negative 
moderate to high correlation coefficients between DAS 
scores and mood, both at the start and at the end of 
therapy. Spearman’s rho vaned between -0.45 and 
-0.73, which indicated significant associations among 

Table 3. Estimated mean growth variables and variance components 
for the degree of relaxation dimension (r) on the Mood Adjective 
Checklist (MACYr)) in the unconditional model* 

Fixed effect Coefiicient s, t Value 

Mean initial status 2. I 0. I6 13.2 
Mean growth rate 0.14 0.02 6.1 

Random effect Variance components (I) Chi-square 

Initial status 
Growth rate 
Level 1 error 

0.36 (0.60) 66.0 

0.25 (0.5) 
0.004 (0.06) 33.4 

*s, = Standard error; s = standard deviation 
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Table 5. Estimated mean growth variables and variance components 
for the degree of relaxation dimension (r) on the Mood Adjective 
Checklist (MACYr)) in the conditional model that included the 
predictor variables Dental Anxiety Scale (DAS) and treatment* 
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Table 4. Estimated mean growth factors and variance components 
for the degree of pleasantness dimension (h) on the Mood Adjective 
Checklist (MACyh)) in the unconditional model 

Fixed effect Coefficient s; t Value 
Fived effect Coefficient s, t Value 

Mean initial status 2.7 0.13 20.9 
Mean growth rate 0.09 0.02 4.0 Model for initial status 

Random effect Variance component (s) Chi-square 

Initial status 
Growth rate 
Level 1 error 

~ -~ 

0.28 (0.53) 86.1 
0.005 (0.07) 40.1 
0.19 (0.44) 

*s; = Standard error; s = standard deviation. 

the variables except for MACL(h)/base line and DAS/ 
termination, and MACL(h)/termination and DAS/base 
line. Treatment did not correlate statistically significantly 
with any of the other measures. 

As can be seen in Fig. I there was a clear improvement 
in MACL(r) over time; median scores showed 2.00, 2.25, 
2.63, 2.63, 2.75, 2.94, 3.38, and 3.31 during the course of 
the 8 sessions. A similar significantly positive pattern of 
increase was found €or MACJi(h) during therapy (2.75, 
2.88, 3.25, 3.50, 3.00, 3.19, 3.50, and 3.50), except 
between session 4 and 5 (no statistically significant 
difference). 

In Tables 3-5 the HLM models are presented. The first 
two models represent the unconditional mod& in which 
no predictors were included, and Table 5 shows the 
conditional model, in which DAS and treatment were 
analyzed in the final model with MACL(r) as the outcome 
variable. The mean improvement in the relaxation 
dimension of mood is shown in Table 3. The mean 
intercept (2.1) and the mean growth rate (0.14) had high t 
values: 13.2 and 6.1, respectively. The interpretation of 
this may be that both variables were necessary to describe 
the mean growth trajectory. The mean initial status was 
the same as presented in Table 1 for MACL(r), but in 
addition the HLM analysis produced an estimate of the 
variance of individual intercept status and a test statistic 
(chi-square). The initial status showed a variance compo- 
nent of 0.36 and a chi-square statistic of 66.0, which 
indicated that the patients varied signifkantly in their 
mood measures at the entry to the psychologic treatment. 
Moreover, the mean growth rate was 0.14, which means 
that the patients, on average, increased their MACL(r) 
scores 0.14 per therapy session during this study. For this 
factor the variance component was 0.004 with a chi-square 
statistic of 33.4, thus concluding that there was a 
significant variation in their MACL(r) improvement rates. 
The interpretation of this result may be that a patient 
whose growth in mood is one standard deviation above 
average is expected to increase mood at a rate of 
0.14 + 0.06 = 0.20 per week in therapy. In Table 4 the 
unconditional model for MACL(h) is shown, and similar 
results were found here as with MACL(r). The random 
effect of growth thus implied that a patient with a growth 1 

Base 
DAS 
Treatment 

Base 
DAS 
Treatment 

Random effect 
Initial status 
Growth rate 
Level 1 error 

Model for growth rate 

4.0 1.2 
-0.12 0.06 

0.09 0.31 

0.37 0.17 
-0.007 0.009 
-0.07 0.04 

Variance component (3) 
0.32 (0.57) 

3.3 
-1.95 

0.3 

2.2 
-0.8 
-1.6 

Chi-square 
53.7 

0.004 (0.06) 28.9 
0.25 (0.5) 

*s; = Standard error; s = standard deviation 

J above the average would gain 1.12 MACL(h) score over 
the course of a 7-week treatment, whereas an average 
patient would improve 0.63 in MACL(h) score. The HLM 
analyses also provide an estimate of the correlation 
between change and initial status, which for MACL(r) 
and MACL(h) were -0.30 and -0.20, respectively. This 
means that a patient who reported lower mood at the start 
of therapy tended to gain at a somewhat faster rate. Such 
interpretations cannot be inferred from a simple bivariate 
correlation analysis of base-line to termination scores. 
Inspection of the correlation matrix in Table 2 illustrates 
this fact. 

The results of the introduction of two predictors, 
treatment and DAS, in the MACqr) model is shown in 
Table 5. The treatment variable is dichotomous with 1 
and 2 indicating cognitive and relaxation-oriented ther- 
apy, respectively. DAS is a continuous variable for the 
measure of dental anxiety level. Neither DAS nor 
treatment was strongly related to initial status or growth 
rate as shown by the t values in the fLued-effect model. This 
conditional model also concluded that there was significant 
variation in the patients’ scores at the entry to therapy and 
the growth rate. Another measure of a possible improve- 
ment of the model is the proportion of variance explained 
between the unconditional and conditional model. The 
initial status and growth rate showed 11% and less than 
2% in added explained variance, respectively, for the 
conditional model. It can thus be concluded that DAS and 
treatment as predictors did not explain the initial status 
and growth trajectory of MACL(r). The conditional model 
for MACyh) was similar to that for MACLQ-) (data not 
shown). 

Discussion 
The study and interpretation of individual change in 
epidemiologic surveys and clinical trials in medicine and 
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odontology is of utmost importance. Questions to be asked 
and, we hope, be solved in such designs may be whether 
the change in a biomarker is linear or non-linear (for 
example, exponential) over time, and can the analysis infer 
and predict the transformation and growth of, for 
example, a human tissue specific for such a biomarker to 
a developing cancer Q O ) ?  Commonly, the analyses have 
been based on only two measures, base line and 
termination, e\’en though in many cases multiple time- 
points haxre been collected. This means that important 
information has not been analyzed, which may or may not 
alter thr outcome results from a more simple analysis. 
There are ar least two reasons for this problem: first, one 
can concludc that powerful methods to anall;ze long- 
itudinal data have been developed during the past decade. 
and second, the knowledge and ability to analyze data by 
means I I f  thrsr often statistically complicated methods 
have been hard to acquire. Today there are several 
statistical methods to apply, more or less conceptually 
adapted for a less advanced researcher. Hierarchical linear 
models. %eneralized linear models, and structural equation 
modelirig with latent variables are but a few methods that 
are able to handle multivariate, multilevel, and repeated 
measurements. These statistical methods are available 
through different statistical computer programs, of which 
the HLM program is the one used in this study. HLM does 
not solvc all of the problems one may face when designing 
a study or analyzing data, since it is based on the 
assumptions of linearity and normality and uses a simple 
regression structure Mlth a single dependent \.anable (9). 
However, for the purposes in this study, to analyze the 
individual growth during a treatment inten.ention of an 
outcome measure such as mood and possible co\.ariates. 
this technique is more than sufficient. 

The aims of this study were to apply HLAI to evaluate 
the changes in mood in patients during psychologic 
therapy for their dental fear. T o  our knowledge, such an 
analysis of repeated measurements has not been per- 
formed elsewhere within the field of behalloral dentistry. 
Mood has been used as an outcome measure in dental fear 
research as reported in several studies (,4-6? 10-16j. 
MACL captures a patient’s feelings of relaxatiodtension 
and pleasantness/unpleasantness in relation to a dental 
situation that they imagine or watch on a video. Sixteen 
adjectives describe these two dimensions. and preLious 
studies have shown that M C L  correlated with dental 
anxiety and, in addition, reflected individual dflerences in 
treatment response (3, 10, 12, 15). The patients in this 
study answered the MACL questionnaire in conjunction 
with each therapy session, which made it possible to 
monitor each patient’s improvement in the two bWCL 
dimensions. The mean or median trajectory over the 
treatment course (Fig. 1) offered a visual inspection of the 
growth rate and whether it was linear or non-linear. H I M  
can also handle non-linear growth curves, either by fitting 
an appropriate polynomial equation or by breaking up the 
cundinear ,growth trajectory into separate linear compo- 
nents. In this analysis the growth trajectory was considered 

to be linear. The  two unconditional models (Tables 3 and 
4) showed first the futed effects-that is, the mean initial 
status and the mean growth rate during the therapy. 
Hereby the improvement in mood per week was estimated 
for the total group of patients regardless of type of 
treatment. Ln addition, the significant 1 values indicated 
that both factors were necessary to describe the mean 
growth rate. Secondly, the random effects showed that the 
patients varied signficantly both in their mood scores at 
the entr) to therapy and in their rate of mood 
improvement. The  additional univariate analyses showed 
that mood scores increased statistically sigmficantly from 
base line to termination of the treatment, meaning that the 
patients felt more relayed and experienced the dental 
situation as more pleasant as compared with before 
treatment. This result is in agreement with several previous 
studies (3, 5-8, 15, 16). The conditional model for 
ILIACL(r) and kLACL(h) (data not shown) with the 
predictors DAS and treatment did not contribute any 
significant explanation as compared with the initial 
models. This result was further clarified since the 
contribution of the variance eqdained by the conditional 
model was very low. However, DAS had a close to 
significant t lralue (- 1.95), indicating that patients uith a 
higher DAS level had lower hlACL(r) scores at the entry to 
treatment. 

The sample size in this study was small, and the result 
should be interpreted with caution. Both the error 
variance and the type-II error are affected by the limited 
number of subjects. The HIM analyses, however, do 
partition the total variance into error (denoted as level- 1 
error in the tables) and true variance, thus enabling the 
researcher to interpret the amount of error variance (9). 

The  next step in this research project will be to model 
the gro\bTh trajectory of mood during dental treatment 
and at follow-up when the patients’ future dental care will 
be outside the DFRTC and with a general practitioner. 
Preiious investigations have indicated that there may be a 
decrease in meadmedian  mood scores after psychologic 
treatment; an extended longitudinal analysis may therefore 
yield a non-linear course of the growth rate (8, 15). 

In conclusion, these hierarchical linear models have 
shown that the positive mood changes during psychologic 
treatment for dental fear were statistically significant. 
Moreover, the mean improvement in mood scores per 
week and therapy session was estimated, which not only 
implies a si@icant improvement per se but also the 
effectiveness of the psychologic treatment. In addition, this 
study illustrates a powerful method for analyzing a 
longitudinal clinical trial design with repeated measure- 
ments. 
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