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Abstract  

Objectives  

The aim was to confirm the factor structure of Modified Dental Anxiety Scale (MDAS) and to 

investigate if the association of these factors with general anxiety and depression varied across 

gender.  

Methods  

The FinnBrain Birth Cohort Study (www.finnbrain.fi) data from the first collection point at 

gestational week 14 was used. Of the invited participants (n=5790) 3808 (66%) expectant mothers 

and 2623 fathers or other partners of the mother agreed to participate, and 3095 (81.3%) mothers 

and 2011 (76.7%) fathers returned the self-report questionnaire. Dental anxiety was measured with 

the MDAS, general anxiety symptoms with Symptom Checklist-90 (anxiety subscale) and 

depressive symptoms with the Edinburgh Postnatal Depression Scale. Multiple group confirmatory 

factor analysis (MGCFA) was conducted to test the equivalence of the factor structure and multiple 

group SEM (MGSEM) to test the configural invariance (unconstrained model) and metric 

invariance (structural weights model), across genders.  

Results 

Of those consenting 3022 (98%) women and 1935 (96%) men answered the MDAS. The MGCFA 

indicated good convergent validity for the two-factor model for MDAS, but somewhat low 

discriminant validity (factors demonstrated 72% shared variance). The MDAS items loaded clearly 

higher for the assigned factor than to the other factor (differences in loadings >0.2), indicating that 

the 2-factor model has merit. According to the final MGSEM model, anxiety symptoms were 

directly related to anticipatory dental anxiety, but not to treatment-related dental anxiety  

Conclusions 

When assessing dental anxiety with MDAS, considering also its two factors may help clinicians in 

understanding the nature of patient’s dental anxiety.  
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Introduction 

 

Dental anxiety has been suggested to have exogenous and endogenous sources1 and this has been 

supported by evidence2. The term ‘exogenous’ refers to external sources such as direct experiences, 

vicarious learning or informational pathway3. Besides the classic conditioning from previous 

experiences of dental treatment cognitive aspects play an important role in the etiology of dental 

anxiety4. The term ‘endogenous’ refers to internal reasons, such as personality traits or psychiatric 

symptoms, such as anxiety or depression. Endogenous sources have been referred as ‘constitutional 

vulnerability to (dental) anxiety disorders’4-7. Anxiety disorders or symptoms have been 

consistently associated with dental anxiety, and some gender differences have been reported8-19. 

Findings on the association of dental anxiety with depression or depressive symptoms are 

inconsistent, and there are sex differences. Over half of the studies did not find the 

association7,10,13,14, one study found association among both genders8 and in other studies the 

association was only found either among women17,18 or among men15,16. However, most studies 

have been conducted either on clinical samples of dental patients9,10,14,19 or among dental patients 

with high dental anxiety8,11,12,17. Hence the study of these relationships by gender is compromised to 

some extent by use of ‘censored’ samples; that is, studying only persons with a narrow range of 

dental anxiety values and difference at population level need further studies. 

 

Two components, anticipatory and treatment related dental anxiety, conforming to the exogenous 

and endogenous origin of dental anxiety have been reported for two measures of dental anxiety i.e. 

Modified Dental Anxiety Scale (MDAS) in Chinese population20 and Modified Children Fear 

Survey Schedule in Finnish child population21. The two components of MDAS have been suggested 

to be associated with depression and general anxiety at different degrees18,22. It may be possible that 

personality components such as general anxiety may impinge on dental anxiety. In this case, 

anticipatory dental anxiety, compared with treatment-related dental anxiety, might be more strongly 

associated with endogenic sources of dental anxiety, such as depression and general anxiety. A two 

factor solution of MDAS might help in understanding possible endogenous sources of dental 

anxiety. This hypothesized formulation could assist clinicians identify patients that may have a 

vulnerability to other mental health problems such as anxiety and depressive disorders4-7. However, 

we could not identify studies reporting on the associations of anticipatory and or treatment-related 

dental anxiety with symptoms of depression and anxiety. Thus, our aim was first to confirm the 
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factor structure of MDAS in another population and, secondly, to investigate if the association of 

MDAS factors with general anxiety and depression varied across gender. 

 

Methods 

 

This study was a part of a large FinnBrain Birth Cohort Study (www.finnbrain.fi), which aims to 

study prospectively the effects of prenatal stress and early life stress exposure on child brain 

development and health. It was undertaken with the understanding and written consent of each 

participant and according to the ethical principles of the World Medical Association Declaration of 

Helsinki. The study was approved by the ethics committee of the Hospital District of Southwest 

Finland. The study used personal recruitment in ultrasonography appointments that are offered free 

of charge for every pregnant mother in Finland by municipal maternity clinics during the first 

trimester of the pregnancy (gestational week 12) in the South-Western Hospital District and the 

Åland Islands in Finland in 2011–2015. Of those informed about the study (n=5790), a total of 

n=3808 (66%) expectant mothers and n=2623 fathers or other partners of the mother decided to 

participate, expecting 3837 children (twins included). The parents gave written informed consent on 

their own and on their child´s behalf. The study will continue for several decades and combine 

questionnaire data, biological samples and registry data. Details of the cohort profile and methods 

used are presented in Karlsson et al.23.  

 

This study used the data from the first data collection point at gestational week (gwk) 14. Of those 

who agreed to participate (3808 mothers and 2623 fathers), 3095 (response rate 81.3%) mothers and 

2011 (76.7%) fathers returned the questionnaire at gwk 14. The participants completed a set of 

postal or email self-report questionnaires in Finnish or Swedish. Reminders were sent to those who 

had not returned the questionnaire, first two weeks and second three weeks after sending the 

questionnaire. In this study, we used data on dental anxiety, anxiety, depression and background 

information. 

 

Dental anxiety was measured with the Modified Dental Anxiety Scale (MDAS). It is a valid 

(concurrent and discriminant) and widely used five-item instrument for self-rating dental anxiety 

translated also to Finnish24-26. MDAS has shown high internal consistency (Cronbach’s alpha = 

0.93) and reliability over time (intraclass correlation coefficient = 0.93)24.The questions in the 

MDAS are: (item 1) if you went to your dentist for treatment tomorrow, how would you feel; (item 

2) if you were sitting in the waiting room (waiting for treatment), how would you feel; (item 3) if 
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you were about to have a tooth drilled, how would you feel; (item 4) if you were about to have your 

teeth scaled and polished, how would you feel; and (item 5) if you were about to have a local 

anesthetic injection in your gum, above an upper back tooth, how would you feel? Each item has 

five response options, ranging from 1 (not anxious) to 5 (extremely anxious), with the range for the 

total sum score being 5–25. The cut-off point for high dental anxiety is 19 and the cut-off point for 

low dental anxiety is 1027. The MDAS has also been suggested to comprise the two separate factors 

of anticipatory dental anxiety (items 1 and 2; score range = 2–10) and treatment dental anxiety 

(items 3, 4, and 5; score range = 3–15)20.  

 

General anxiety symptoms were measured with validated Symptom Checklist -90 (SCL-90, anxiety 

subscale with Cronbach’s alpha = 0.89) 28-30. It consists of 10 items scored on a 5-point Likert scale 

(from 0 to 4). The Edinburgh Postnatal Depression Scale (EPDS) was used to assess depressive 

symptoms. EPDS is a widely-used and studied questionnaire with varying but mostly high 

sensitivity and specificity, valid to screen both pre- and postnatal depressive symptoms31,32, also 

among fathers33,34, and consists of 10 questions scored on a 4-point Likert scale (from 0 to 3) For 

EPDS, a sum score (scale 0–30) was used. Mean levels for EPDS and SCL-90 are presented in 

Karlsson et al.23 If there were ≤30% missing items for the MDAS, SCL-90 or EPDS, they were 

replaced with the mean value of other items of that respondent. Of the background information, we 

used age in years and gender. As women consistently report higher levels dental anxiety35,36, and 

there have been gender differences in the association between dental anxiety and general anxiety15 

and especially between dental anxiety and depression15-18 analyses were also stratified by gender. 

 

Multiple group confirmatory factor analysis (MGCFA) was conducted to test the equivalence of the 

factor structure by gender (configural invariance). To assess invariance with respect to factor 

loadings (metric invariance), a nested model with parameters constrained to be identical between 

genders was compared to a model where parameters were unconstrained. To assess scalar 

invariance, a nested model with both loadings and intercepts constrained to be identical between 

genders was also compared to the unconstrained model. In the analysis, items were not allowed to 

load on more than one factor, nor were their error terms allowed to correlate. The fit indices used 

were the normed chi-square (χ²/df), comparative fit index (CFI) and root mean square error of 

approximation (RMSEA). Values χ²/df < 5, CFI > 0.90 and RMSEA < 0.08 indicate reasonably 

close fit, and values χ²/df < 2, CFI > 0.95 and RMSEA < 0.05 indicate very close fit37,38. For 

loadings, standardized estimates (which can be interpreted similarly as correlation coefficients) 

were calculated. 
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Pearson correlation coefficients between the dental anxiety total score and the treatment-related and 

anticipatory factor scores, anxiety and depression were calculated separately for women and men. 

Structural equation modeling (SEM) was used to assess the interrelationships among anxiety, 

depression, and dental anxiety treatment-related and anticipatory factor scores. The hypothetical 

model to be tested is presented in Figure 1. We conducted multiple group SEM (MGSEM) to test 

the configural invariance (unconstrained model) and metric invariance (structural weights model); 

that is, to determine whether the structure and parameters were equivalent across genders. In the 

analysis, error terms of items were not allowed to correlate. All analyses were conducted using IBM 

SPSS Statistics 25 and IBM SPSS Amos software. Alpha was set at 0.05 (2-sided). 

 

Results 

 

Of those returning the questionnaires at gwk 14, 3022 (98%) women and 1935 (96%) men answered 

the MDAS questionnaire. In mothers the response rate was 53.5% of the invited mothers, but the 

exact number of invited fathers-to-be is not available. The mean (SD) age of the women was 30.9 

(4.5) and the range was 17.6–46.5 years. The mean (SD) age of the men was 32.6 (5.3) and the 

range was 17.1–61.0 years. Women had higher dental anxiety scores than men (Table 1). 

 

According to the MGCFA, the two-factor model for MDAS seemed to satisfy a reasonable fit of the 

data (Figure 2). All of the indicators had high standardized loadings on the factor they were 

assumed to load, which indicates good convergent validity. Correlation between the factors was 

high, which indicates somewhat low discriminant validity (72% shared variance). However, the 

items had higher loadings for that factor that they “belonged to” than for the other factor 

(differences in loadings >0.2), indicating that the 2-factor model can be accepted. 

 

The MGCFA revealed very close fit in two of the used three indices for the unconstrained model, 

indicating configural invariance; that is, the same factor structure across genders (Table 2). The 

difference between the unconstrained model and the nested model with constrained factor loadings 

was not statistically significant, indicating gender invariance in factor loadings. The difference 

between the unconstrained model and the nested model with constrained factor loadings and 

intercepts was statistically significant, indicating a lack of scalar invariance. In general, this means 

that both the factor structure and the factor loadings were identical, but the responses to each dental 

anxiety item varied between genders. 
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The correlations among general anxiety, depression and dental anxiety and its factors varied by 

gender (Table 3).  

 

The MGSEM revealed very close fit in one and close fit in another of the used three indices for the 

unconstrained model indicating the same structural model for both genders (Table 4). The 

difference between the unconstrained model and the structural weights model was statistically 

significant, indicating lack of invariance between genders with respect to parameters. These indicate 

the same structural model but different estimates by gender.  

 

According to the final model, generalised anxiety symptoms were directly related to anticipatory 

dental anxiety, but not to treatment-related dental anxiety (Figure 2). The association between 

generalised anxiety and anticipatory dental anxiety was slightly stronger among men than among 

women. Depressive symptoms were directly related to both anticipatory and treatment-related 

dental anxiety. Among women, the association between depression and anticipatory dental anxiety 

was stronger than among men.  

 

 

Discussion 

 

The two-factor structure with anticipatory and treatment related dental anxiety was confirmed for 

the Modified Dental Anxiety Scale. Data supported the hypothesized model. Anticipatory dental 

anxiety was more strongly associated with depressive and anxiety than the treatment related dental 

anxiety. The strength of these associations varied between genders. 

 

The strength of this study is its use of a representative population sample, though limited by age 

group and to families expecting a baby. Thus, findings should be treated with caution when 

generalizing to the wider population. The use of continuous variables in assessing depressive and 

anxiety symptoms is also a strength, given that previous population studies have used dichotomized 

variables at clinical diagnosis level6,7. On the other hand, using continuous variables may mean 

skewed distributions, which still may have linear associations, or it may lead to heteroscedasticity 

(variance of the error terms vary). Heteroscedasticity does not affect the values of regression 

coefficients, but may produce less precise p-values.39,40 Replacing the missing values with mean 

values may reduce variance, but in our data there were so few missing values that it would not 
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affect the findings; in MDAS items, 28 mothers and 23 fathers had one missing value that was 

replaced. In the MGSEM, the fit level as reflected by CFI was good, but not very good36,37. This is 

probably due to error terms that were not allowed to correlate, which would improve model fit, but 

such correlations would be very difficult to interpret and this way it is easier for others to replicate 

the analysis.  

 

Despite the further support for the two-factor model of MDAS reported previously20 the lack of 

discriminant validity in CFA means that the factors are not entirely separate constructs. However, 

the differences in loadings to the two factors indicate that it is acceptable also to use them in 

analyses separately. The factor loadings were similar in gender-specific analyses, but the scale in 

answers to dental anxiety questions differed between genders. This probably not due to features of 

the questionnaire, but indicates that women and men have different levels of dental anxiety, as 

reported also in other populations studies35,36. Thus, the same two-factor structure can be used for 

both genders. The two factors might also have clinical significance. For example, they might help 

the clinicians to tailor their treatment with patients in response to different forms of dental anxiety.  

 

The MGSEM analyses indicate support to the theory of exogenous and endogenous origin of dental 

anxiety and constitutional vulnerability1,4-9. Anticipatory dental anxiety was more strongly 

associated with depression and anxiety than treatment related anxiety. The association of depression 

and anxiety with the two factors differed, also by gender. Depression was directly related to both 

anticipatory and treatment-related dental anxiety and more strongly among women than among 

men. Anxiety was directly associated only with anticipatory dental anxiety which in turn was 

associated with treatment-related dental anxiety. This was more strongly associated among men 

than women. In a previous study among Finnish University students’ anxiety and depression 

showed bivariate crude association with both factors among women but only with anticipatory 

anxiety among men18.   

 

Conclusion 

Empirical support for the hypothesised model suggests that the MDAS with its anticipatory and 

treatment related factors may capture dental anxiety originating from different sources referred to as 

exogenous and endogenous. These findings may have clinical relevance in helping clinicians 

understand the origins of dental anxiety and in planning the treatment for their patients who are 

dentally anxious. For example, if a patient scores higher on the anticipatory dental anxiety factor 



9 
 

 

items than in the treatment related dental anxiety factor items, patient might also have other 

anxieties needing attention, while a patient scoring high on treatment related items might be helped 

by anxiety management in dental office. However, this or similar models need to be tested in further 

samples and possibly using other existing measures of dental anxiety. Most important is to assess 

patients’ dental anxiety.  
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12. Hakeberg M, Hägglin C, Berggren U, Carlsson SG. Structural relationships of dental 

anxiety, mood, and general anxiety. Acta Odontol Scand. 2001;59:99-103. 

13. Hägglin C, Hakeberg M, Hällström T, Berggren U, Larsson L, Waern M, Pålsson S, Skoog 

I. Dental anxiety in relation to mental health and personality factors. A longitudinal study of 

middle-aged and elderly woman. Eur J Oral Sci. 2001;109:27–33.  

14. Pekkan G, Kilicoglu A, Hatipoglu H. Relationship between dental anxiety, general anxiety 

level and depression in patients attending a university hospital dental clinic in Turkey. 

Community Dent Health. 2011;28:149-153. 



11 
 

 

15. Tolvanen M, Hagqvist O, Luoto A, Rantavuori K, Karlsson L, Karlsson H, Lahti S. Changes 

over time in adult dental fear and correlation to depression and anxiety: a cohort study of 

pregnant mothers and fathers. Eur J Oral Sci. 2013;121:264–269.  

16. Stenebrand A, Wide Boman U, HakebergM. Dental anxiety and temperament in 15-year 

olds. Acta Odontol Scand. 2013;71:15–21  

17. Bernson JM, Elfström ML, Hakeberg M. Dental coping strategies, general anxiety, and 

depression among adult patients with dental anxiety but with different dental-attendance 

patterns. Eur J Oral Sci. 2013;121:270–276.  

18. Halonen H, Salo T, Hakko H, Räsänen P. The association between dental anxiety, general 

clinical anxiety and depression among Finnish university students. Oral Health Dent 

Manag. 2014;13:320-325. 

19. Tellez M, Kinner DG, Heimberg RG, Lim S, Ismail AI. Prevalence and correlates of dental 

anxiety in patients seeking dental care. Community Dent Oral Epidemiol. 2015;43:135-142. 

20. Yuan S, Freeman R, Lahti S, Lloyd-Williams F, Humphris G. Some psychometric properties 

of the Chinese version of the Modified Dental Anxiety Scale with cross validation. Health 

Qual Life Outcomes. 2008;25:22.  

21. Rantavuori K, Tolvanen M, Lahti S. Confirming the factor structure of modified CFSS-DS 

in Finnish children at different ages. Acta Odontol Scand. 2012;70:421-425. 

22. Humphris G, Yuan S, Lahti S, Freeman R. Relationship of dental anxiety with depression in 

a Chinese population. J Dent Res. 2008;Vol 87(Spec Iss C):676 (PEF), (www.iadr.org). 

23. Karlsson L, Tolvanen M, Scheinin NM, Uusitupa HM, Korja R, Ekholm E, Tuulari JJ, 

Pajulo M, Huotilainen M, Paunio T, Karlsson H; FinnBrain Birth Cohort Study Group. 

Cohort Profile: The FinnBrain Birth Cohort Study (FinnBrain). Int J Epidemiol. 2018;47:15-

16j.  

24. Humphris G, Crawford JR, Hill K, Gilbert A, Freeman R. UK population norms for the 

modified dental anxiety scale with percentile calculator: adult dental health survey 2009 

results. BMC Oral Health. 2013;13:29. 

25. Humphris GM, Freeman R, Campell J, Tuutti H, D’Souza V. Further evidence for the 

reliability and validity of the Modified Dental Anxiety Scale. Int Dent J. 2000;50:367–370.  

26. Newton JT, Edwards JC. Psychometric properties of the modified dental anxiety scale: an 

independent replication. Community Dent Health. 2005;22:40-42. 

27. King K, Humphris GM. Evidence to confirm the cut-off for screening dental phobia using 

the Modified Dental Anxiety Scale. Social Science & Dentistry. 2010;1:21-28.  

http://www.iadr.org/


12 
 

 

 

28. Derogatis LR, Lipman RS, Covi L. SCL-90: an outpatient psychiatric rating scale – 

preliminary report. Psychopharmacol Bull. 1973;9:13–28. 

29. Holi MM, Sammallahti PR, Aalberg VA. A Finnish validation study of the SCL-90. Acta 

Psychiatr Scand. 1998;97:42–46. 

30. Prinz, U., Nutzinger, D.O., Schulz, H., Petermann, F., Braukhaus, C., Andreas, S., 2013. 

Comparative psychometric analyses of the SCL-90-R and its short versions in patients with 

affective disorders. BMC Psychiatry. 2013;13,104. 

31. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Development of the 10-

item Edinburgh Postnatal Depression Scale. Br J Psychiatry. 1987;150:782–786. 

32. Eberhard-Gran M, Eskild A, Tambs K, Opjordsmoen S, Samuelsen SO. Review of 

validation studies of the Edinburgh Postnatal Depression Scale. Acta Psychiatr Scand. 

2001;104:243–249. 

33. Matthey S, Barnett B, Kavanagh DJ, Howie P. Validation of the Edinburgh Postnatal 

Depression Scale for men, and comparison of item endorsement with their partners. J Affect 

Disord. 2001;64:175–184. 

34. Massoudi P, Hwang CP, Wickberg B. How well does the Edinburgh Postnatal Depression 

Scale identify depression and anxiety in fathers? A validation study in a population based 

Swedish sample. J Affect Disord. 2013;149:67–74. 

35. Liinavuori A, Tolvanen M, Pohjola V, Lahti S. Changes in dental fear among Finnish 

adults: a national survey. Community Dent Oral Epidemiol. 2016;44:128–134.  

36. Humphris G, Crawford JR, Hill K, Gilbert A, Freeman R. UK population norms for the 

modified dental anxiety scale with percentile calculator: adult dental health survey 2009 

results. BMC Oral Health. 2013;13:29. 

37. Kline RB. Principles and practice of structural equation modeling. New York, NY: 

Guilford; 2005. p 73–180. 

38. Byrne BM. Structural Equation Modeling with AMOS: Basic concepts, applications, and 

programming. London: Erlbaum; 2001. 

39. Gujarati DN, Porter DC. Basic Econometrics (Fifth ed.). Boston, McGraw-Hill Irwin; 2009. 

p. 400. 

40. Mankiw NG. A Quick Refresher Course in Macroeconomics. J Economic Literature. 

1990;28:1645–1660.  

   



13 
 

 

Figure 1. Hypothetical and the final model with standardized estimates for women/men based on for 

associations between anxiety, depression and anticipatory and treatment-related dental anxiety.  

 

Figure 2. Factor structure and loadings for MDAS.  
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Table 1. Descriptive statistics of dental anxiety (MDAS) total score (scale 5–25) and treatment-

related (scale 3–15) and anticipatory (scale 2–10) factor scores, anxiety (SCL, scale 0–40) and 

depression (EPDS, scale 0–30).  

 Women Men 

 n Mean (SD) Md (Q1-Q3) n Mean (SD) Md (Q1-Q3) 

MDAS total sum 3022 10.6 (4.7) 9 (7–13) 1935 9.1 (4.1) 8 (6–11) 

MDAS: treatment 3006 7.0 (3.0) 6 (5–9) 1918 5.9 (2.6) 6 (4–7) 

MDAS: anticipatory 3010 3.6 (2.0) 3 (2–4) 1929 3.2 (1.7) 2 (2–4) 

SCL 3021 3.3 (3.9) 2 (0–5) 1931 2.5 (3.5) 1 (0–4) 

EPDS 3021 5.2 (4.0) 4 (2–7) 1934 3.7 (3.4) 3 (1–6) 
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Table 2. Multiple group confirmatory factor analysis (MGCFA) fit indices for the unconstrained 

model and models with constrained factor loadings and constrained loadings and intercepts, on the 

MDAS 2-factor structure (gender specific data).  

Model ² df ²/df CFI RMSEA p 

1) Unconstrained 84.35 8 10.54 0.996 0.043  

2) Constrained factor loadings 90.98 11 8.27 0.996 0.038  

Difference (1 vs. 2) 6.63 3    0.085 

3) Constrained loadings & intercepts 379.54 16 23.72 0.980 0.067  

Difference (1 vs. 3) 295.19 8    <0.001 
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Table 3. Pearson correlation coefficients between dental anxiety (MDAS) total score and treatment-

related and anticipatory factor scores, anxiety (SCL) and depression (EPDS) among women (upper 

triangle in italics, n=3022) and men (lower triangle, n=1935).  

 MDAS 

total score 

MDAS 

treatment 

MDAS 

anticipatory 

SCL EPDS 

MDAS total score  0.961 0.914 0.215 0.254 

MDAS treatment 0.960  0.766 0.212 0.256 

MDAS anticipatory 0.907 0.754  0.189 0.217 

SCL 0.183 0.170 0.177  0.647 

EPDS 0.215 0.212 0.193 0.642  
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Table 4. Fit indices for the unconstrained and structural weights models based on multiple group 

structural equation model (MGSEM) on associations between anxiety, depression and anticipatory 

and treatment-related dental anxiety (gender specific data).  

Model ² df ²/df CFI RMSEA p 

Unconstrained 5391.93 538 10.02 0.902 0.042  

Constrained structural weights 6192.98 559 11.08 0.887 0.044  

Difference 801.05 21    <0.001 

 


