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‘The dental care system in Denmark has embraced the 
regular dental visit to such an extent that it became an 
essential part of the National Health Insurance legis- 
lation concerning dental services for adults, especially 
younger adults (1).  During the 1970s and the 1980s 
Danish studies of demand for dental care were con- 
ducted with different approaches and targeting different 
segments of the population. Some of them comprise the 
adult population as a whole (2-5), and others target the 
younger groups only ( 1 ,  &9), with one limited to using 
rnmlitary conscripts, thus excluding women (7). In some 
studies special samples have been selected, such as 
patients in private practice (10, 1 l ) ,  certain regions of 
the country (6, 8 ,9 ,  12), occupational groups (13), or 
special age Troups ( 1  4, 15). Some studies have especially 
addressed socioeconomic status as an important pre- 
dictor for demand (6-8, 12, 13), although an overall 
model for this irelationship has only rarely been pre- 
sented (16). Additionally, the definition of demand for 
dental care has not been consistent, using time since 
last dental visit 1(14), annual dental visits during the last 
3 years (9, 11, 13) or 5 years (3, 17), or simply, self- 
reported ‘regu1a.r dental visits’ (4, 8, 15) as the depen- 
dent variablc. Mostly, the studies have been carried out 
as crrjss-sectional surveys. Only three studies have had 
i i  longitudinal perspective: one study comprising young 
adults followed up from childhood (8), one study on 
vourig adults monitored for 4 years (9), and one study 
applying a rrpeated cross-sectional method to their 
population samples (7) .  

Owing to the variability in the studies, the overall 
t.wndusions with regard to the development in demand 
lor dental care during the past 15-20 years are somewhat 
n t h l o u s .  However, as recently reported (18), the over- 
ail impression is one of gradual increase in demand for 

dental care over time despite the considerable increase 
in the average costs of dental services for adult Danes 
The increase in demand seems to be reflected in all age 
groups in the population, but with greater demand 
expressed by younger than by oldcr individuals. 
However, because single cross-sectional surveys cannot 
distinguish whether the pattern in demand indicates 
age, cohort, or possible period effects, a different ana- 
lytical approach must be used. 

Age-Period-Cohort analysis (APC) has been used by 
several investigators to identify and interpret changes 
in various population characteristics or behaviors (19- 
26), including physician and dentist use (23, 26). 
Ideally, to apply this approach, longitudinal datasets 
should be available, but because these are rare, sequen- 
tial cross-sectional datasets such as repeated population 
surveys can also be used (19,20,24). 

The aims of this study were to analyze the changes 
in demand for dental care among Danish adults during 
the period of 1975-90 in terms of the proportion of 
adults who reported regular use of dental care (27) 
and to analyze the effects of selected sociodemographic 
variables on the variation in demand. .4 further aim 
was to apply standard cohort analysis techniques to 
sequential cross-sectional survey data, thereby enabling 
the separation and examination of separate age, period, 
and cohort effects on the demand for dental care among 
Danish adults over time. 

Study population and methods 
The study populations comprised sequential cross- 
sectional samples of non-institutionalized Danes aged 
15 and more. The populations were selrctrd and inter- 
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viewed by Gallup Markedsanalyse A/S in the spring of 
1975, 1980, 1985, and 1990 in accordance with a multi- 
stage stratified cluster sampling technique devised by 
the Statistical Bureau of Denmark (Danmarks 
Statistik). The sampling stages comprise random selec- 
tion of defined geographic units in the capital and in 
the provinces, selection of clusters of addresses within 
each geographic unit, random selection of segments 
of several addresses within each cluster, and finally, 
random selection of interviewees from the selected 
addresses. The selection process ensures a national 
probability sample of persons aged 15 and more. No 
weighting for failure cases was performed. At each of 
the surveys the questionnaire was provided by the 
author and modified to fit the interview schedule of 
Gallup. A core of questions was retained in all surveys, 
and additional questions were added at each occasion 
in accordance with the need for studying certain current 
problems. 

Since no agreement seemed to exist in the literature 
as to the most effective proxy for dental visit behavior, 
the dependent variable, demand for dental care, was 
determined in two ways: by inquiring about the respon- 
dent’s actu-a1 dental behavior during the past 5 years 
and by inquiring about the respondent’s last dental 
visit. The first variable was recoded into regular (at 
least once a year), irregular (less than once a year), and 
no dental visits. The second variable was recoded into 
last dental visit within 12 months, 1-5 years, and 5 
years+. For each dataset and for the total dataset the 
two variables were cross-tabulated and a Spearman 
correlation coefficient was calculated. The coefficients 
were in the range of 0.81-0.90, statistically highly 
significant. Consequently, it was decided to use the 
trichotomous demand variable with each respondent 
classified as having regular, irregular, or no dental visits. 
Thus, the aggregate demand variable will express the 
proportion of the respondents who seek dentist 
regularly, irregularly, or not at all. Because of the rela- 
tively small proportion of respondents who reported 
irregular dental visits (2-go/o), demand was further 
dichotomized into regular against all others, to present 
a standard cohort table necessary for the analysis of age, 
period, and cohort effects and for a logistic regression 
analysis. 

Data analysis 
With regard to the choice of independent variables 

to explain the variation in demand, it is well known that 
a range of behavioral models has been suggested to 
predict dental behavior in various populations, but, as 
expressed by Ssgaard (28), no grand theory or model 
explaining health behavior has been developed. The 
conceptual framework guiding these studies has been 
the behavioral model of health services utilization devel- 
oped by Andersen & Newman (29), in which the use of 
health services is defined as a function of the predis- 

posing, enabling, and need characteristics of the indi- 
vidual. In Table 1 the variables used are ordered in 
accordance with Kiyak‘s modified model (30), and the 
dichotomization of the variables is indicated. The pre- 
disposing variables are categorized into the usual group- 
ings in Danish demographic statistics, as were the 
general enabling variables, household income and place 
of residence. School dental care during the childhood 
years and oral hygiene instruction received at the last 
dental visit are dichotomized; the latter variable is used 
to indicate the extent to which the respondent was aware 
of and accepted the notion of receiving oral hygiene 
instruction during the dental visit. Two attitudinal need 
variables that should reflect the respondents’ own 
assessment of their dental condition and two dental 
need variables-number of teeth and wearing of den- 
tures-are included, which should be close proxies for 
dental health in the absence of real epidemiologic data. 
Each of the four datasets comprise identical variables 
except that a few of the variables were not collected 
during the first study in 1975. This should not affect the 
analysis seriously. 

For each of the survey years, differences in demand 
for dental care between the various categories of the 
independent variables was examined by the chi-square 
test. 

To assess the relative importance of the independent 
predisposing, enabling, and need variables as predictors 
of the dichotomous demand variable a backward step- 
wise logistic regression analysis was performed for each 
survey year. All analyses were performed by the SPSS 
for Windows 6.0. Because the logistic regression analysis 
does not provide an estimate of the squared regression 
coefficient for the log model, this was calculated manu- 
ally for each of the regression models on the basis of the 
initial and the final log likelihood function; 

thus R2 = l O O (  1 - 2). 

Results 
The final sample comprised a total of around 44-00 
respondents in the four surveys with minor differences 
between them. This corresponded to a response rate of 
about 70%. The population samples in the four surveys 
compared well with gender and age distribution of the 
total population of Denmark. 

Fig. 1 summarizes the proportion of the study 
populations reporting regular dental visit habits during 
1975-90 by age. Some trends were clearIy distin- 
guishable. For each survey year the younger the respon- 
dents, the higher was the percentage reporting regular 
dental visits. For the age groups above 35 years an 
increasing trend was also evident from one survey to 
the next, 5 years later. The two youngest age groups 
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Tahlc 1.  Specifications of the predisposing, enabling, and need variables selected for logistic regression analysis of demand 
for dcnral care: bivariate relationships between variables and dental visit pattern 

-- -~..I~_ ._.____-- 

Variable specifications 

Dental visit pattern 

19757 19807 19857 19907 

n Regular YO n Regular Yo n Regular '10 n Regular % 

Predispusing 
Age (years) 

1 .%24 
25-34 

15-54 
5.S-64 
b5 i- 

Ckndrr 

3544: 

M C I l :  

Womm 
Occupation 

Profess., white collar: 
Self-employed 
(killed workers 
IJnskilled worker:; 
Students 
Pensioners 

Primary + low sec. 
Upper sec.: 
Tertiary+: 

Education 

Enatling 
Household income 

Mcan in 1000 Danish Kroner 

Copenhagen + environ.: 
Provincial towns 
Rural areas 

School dental care 
Yes: 
NO 

Place of residence 

Hygiene instruction 
Yes: 
N 0 

Need 
Prrceived condition 

Very goodigood: 
Fair!poor 

Perceived bleeding 
No bleeding: 
Rlecding 

Denture wearer 
No denture present: 
Denture present 

20+ teeth present: 
<20 teeth present 

Number of teeth 

*** 
204 
242 
206 
178 
159 
173 

536 
626 

426 
179 
168 
141 
27 

221 

* 

*** 

*** 
315 
46 1 
386 

423 
712 

275 
879 

*** 

*** 
721 
418 

686 
460 

*** 

90 
75 
66 
52 
42 
14 

55 
62 

77 
52 
69 
49 

100 
24 

II 
II 
I/ 

II 
67 
66 
42 

78 
47 

91 
49 

II 
II 
II 
II 

81 
20 

84 
21 

*** 
169 
238 
203 
148 
152 
187 

502 
595 

378 
129 
162 
130 
53 

245 

71 1 
258 
128 

** 

*** 

*** 

* 
302 
489 
306 

62 1 
454 

300 
749 

*** 

*** 

*** 
58 1 
224 

657 
193 

682 
373 

659 
423 

* 

*** 

*** 

91 
87 
77 
57 
44 
20 

60 
69 

83 
62 
80 
56 
87 
26 

* * *  *** 
188 93 
206 89 
251 85 
136 61 
144 51 
198 27 

515 68 
608 71 

398 87 
88 75 

158 80 
153 71 
49 90 

277 33 

* 

*** 

*** 

131 
195 
215 
149 
117 
196 

427 
576 

423 
60 

127 
138 
32 

217 

** 

*** 

*** 

90 
88 
89 
83 
68 
38 

71 
79 

90 
70 
81 
76 
84 
45 

52 63 1 55 472 62 
88 363 87 350 87 
87 129 89 181 90 

145.1 232.1 309.4 

71 336 75 252 79 
64 506 69 482 76 
60 28 1 64 269 71 

83 703 85 695 87 
40 406 43 295 51 

91 328 95 298 94 
58 795 59 544 84 

* *  * 

*** ***  

*** *** 

*** ** 
88 660 91 628 90 
74 172 79 179 83 

79 767 79 63 1 87 
85 170 82 182 92 

88 787 88 733 89 
22 336 27 270 40 

89 728 92 708 90 
26 3 76 29 295 42 

* * 

*** *** 

*** ***  

* Chi-square; p < 0.05. 
* *  Chi-square; p < 0.01. 
*** Chr-square; p < 0.001. 

7 For simplicity, non-regular respondents omitted here. 
Reference category for the logistic regression analysis 

I( Data unavailable in 1975 dataset. 

w w c  quite stable at  about 90% throughout the period, 
except the initial increase in the 25- to 34-year-olds. 

With a few exceptions, the bivariate relationships 
between the independent variables and the dichotomous 
dental visit pattern (Table 1) showed that regular dental 

behavior was reported by higher proportions of younger 
persons, women, respondents at  higher occupational 
levels, respondents with higher education, respondents 
with a higher household income, Copenhagen residents, 
respondents who had frequented school dental care 
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Fig. 1. Percentage distribution of study populations reporting regular dental care habits on the basis of 
age group and year of survey. 

during childhood, respondents who had received oral 
hygiene instruction at their latest dental visit, respon- 
dents who perceived that their teeth were good, those 
who were not denture wearers, and respondents who 
reported more than 20 teeth present. All these relation- 
ships were statistically highly significant. Exceptionally, 
no statistically significant difference was found between 
men and women in 1985 and between residents of 
Copenhagen and other parts of the country in 1990. No 
difference in regular dental visits was found between 
respondents who had gum bleeding and those who did 
not. 

The demand data for each survey and age group are 
presented in Table 2 in accordance with a ‘modified’ 
standard cohort table method (a standard cohort table 

assumes equidistance between the points in time for 
which there are data and the intervals used to delineate 
the birth cohorts, but here, only 10-year cohorts were 
available with quintennial surveys, so one 10-year age 
cohort must skip one survey to be refound 10 years 
later, 10 years older). The table illustrates three distinct 
patterns. First, column comparisons (also called cohort 
or intercohort effects) showed consistent decreases 
within each of the pooled surveys. When they were 
compared with the overall increase in the total demand 
from 58.8% in 1975 to 75.7% in 1990, these data sug- 
gested a strong pattern of change resulting from cohort 
succession. That is, as new cohorts entered the popu- 
lation and older cohorts left the population, the overall 
demand increased around 5 percentage points from 

Table 2. ‘Modified’ standard cohort table illustrating the percentage of respondents in 10-year age groups who 
reported regular dental visits at least once a year for the last 5 years in 1975, 1980, 1985, and 1990. The number 
in parentheses denotes cohort number in 1975 and 1980 reinvestigated 10 years later, in 1985 and 1990, respectively. 
Reading of the table is exemplified by emphasizing cohort 1 in 1975-85 and cohort 0 in 1980-90. Cohort (0) serves 
as the reference group in the logistic regression analysis 

Percentage of regular dental users 
Age 

(years) 1975 1980 1985 1990 

(Cohort) (Cohort) (Cohort) (Cohort) 
15-24 (1) 90.5 (1) 92.6 (5) 90.1 (5) 

(1) 87.7 (1) 
89.3 (2) 

25-34 74.8 (2) 87.4 (2) m 
m (0) 
68.4 (3) 

In I  (0) 
57.4 (3) 

35-44 65.5 (0) 
45-54 52.2 (3) 
55-64 41.5 (4) 44.1 (4) 
65+ 13.9 (5) 20.3 (5) 26.8 (4) 38.3 (4) 

75.7 

84.5 (2) 
61.0 (0) 
51.4 (3) 

69.5 Total 58.8 64.5 
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1975 to 1980 and from 1980 to 1985 and 7 percentage 
points from 1985 to 1990. 

1 he second pattern involves row comparisons (also 
c d e d  period effects). It was observed that, except for 
the LWO youngest age groups, consistent increases were 
Sound in all age groups across the four surveys. Although 
a period effect could be suggested, for instance as a 
result of increased access to dentists with increasing 
numbers available or improvements in the dental care 
program, the strimg interrelation between period and 
the consistent cohort effects would indicate that the 
period egects could be artefacts of the cohort effects. 

The third pattern is provided by the diagonal com- 
parisons (also called age or intracohort effects). This 
s tudy,  in effect, comprised two intertwined age effects, 
one from 1975 to 1985 and one from 1980 to 1990. In 
addition to their biologic age, the age groups have been 
denoted with a cohort number under which they may 
be found 10 years later (as an example, two such cohorts 
are indicated with a different borderline around cells in 
the table). The age effects were less straightforward. 
'I'he youngest cohort ( I )  decreased slightly from a high 
uf around 90% to 88-89% 10 years later. The next 
cohorts (2) showed increased demand in both decades. 
'The 35- to 44-year-old cohorts (0) differed in the two 
quasi-longitudinal assessments, as the first showed a 
decrease (65.5% to 61%) and the second an increase 
i77.3% to 82.6%) Cohort 3 demonstrated a very minor 
decrease in the first decade and a considerable increase 
i57.4% to 68.4%) in the second decade. The oldest 
cohort (4), which showed very little period changes from 
1975 to 1980, had a considerable decrease in the first 
decade but less so in the second decade (41.5% to 
26.8% versus 44.1% to 38.3%). Overall, the diagonal 
comparisons did not demonstrate clear age effects. 

Finally, in Table 3, logistic regression models were 
built on the basis of the predisposing, enabling, and 
need variables, and analysis was carried out for each 
survey population to establish the relative importance 
of the variables lor the variation in demand for dental 
care. The reference categories for the analyses (the 0- 
coded groups) were those given in Table 1. To  retain 
the cohort pattern as used in Table 2, the log models 
for the 1985 and 1990 populations were modified so that 
rhr: reference age group in those two models were the 
45- to 54-year-olds-that is, corresponding to the 35- to 
4.4-year-olds in 1975 and 1980. Table 3 illustrates that 
all models were highly statistically significant and with 
high R2 values. Hit rates ranged between 78% and 88%, 
sensitivity of the models between 84% and 97%, and 
specificity between 61 YO and 71 Yo. Their outcomes, 
however, were not quite identical. The ratio of the odds 
(ORj of not havnng a regular dental care pattern in the 
1 -coded category of the predictor variables to that in 
the 0-coded category is represented by the OR in the 
first column of t.he table. Thus, a respondent aged 65 
years or more in 1975 was 6.88 times more likely not to 
have a regular dental behavior than a respondent aged 
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34-45 years. Conversely, the fractional odds for the 15- 
to 24- and 25- to 34-year-olds or for gender express a 
decreased probability of not having a regular dental 
care pattern when moving from the 0-coded cate5ory 
(the 35- to 44-year-olds or the men) to the 1-coded 
category. This translated to a higher probability fix the 
age groups less than 35-44 years old when compared 
with the 35- to 44-year-olds to have regular dental care 
habits, and to a higher probability for women to have 
regular dental care habits than men. The result of each 
variable in the model can be considered a net effect of 
that variable with the joint effects of the other variables 
being controlled (all-other-conditions-being-equal 
situation). The standardized regression coefficient, B, 
may be considered to express the relative weight of 
that variable in the final model. Since, owing to a 
methodologic flaw, certain salient variables were not 
measured in 1975, the 1980 and 1990 models served to 
demonstrate the first and second decade outcome. 

In 1980, the final model indicated that there was a n  
increased probability of having a regular dental care 
pattern if respondents were younger, were women, were 
professionals, were aware of oral hygiene instructions, 
perceived their dental conditions as good, and did not 
experience gum bleeding. The model variables could 
explain 47% of the variation in demand. In 1990 the 
final model indicated that there was an increased prob- 
ability of having a regular dental care pattern if respon- 
dents were women, had high household income, were 
aware of oral hygiene instructions, perceived their den- 
tal conditions as good and did not experience gum 
bleeding, and reported more than 20 teeth present. The 
variables could explain around 40% of the variation in 
demand. From 1980 to 1990 the significant predictors 
for regular dental care shifted from being predominantly 
predisposing (age, gender, occupation, education) and 
need (perceived condition and bleeding) variables to 
predominantly enabling (income, hygiene instruction) 
and need (perceived condition and bleeding and number 
of teeth) variables. 

Discussion 
The background for this 15-year analysis of demand is 
a previous analysis of utilization covering the same 
period of time. Dramatic changes were found in the 
types of dental services provided to Danish adults, and 
sharp price increases for adult dental care were noted 
(18). Conventional economic theory would indicate 
that, although the health sector is not a perfect market, 
increased prices for the consumers-that is, for the 
patients, could be expected to lead to a reduced demand 
for dental care or a reduced utilization of dental care. 
Thus, previous studies have found that demand for 
dental visits is negatively related to out-of-pocket 
expenses for dental care (16, 31-33). In  this study the 
only indication that economic status has gaincd more 
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Table 3. Odd ratios (OR), beta values (B), and Wald statistics of final logistic regression models for demand for regular dental care 
of adult Danes, 1975-90. Only the significant variables remaining in the final models are presented 

1975 1980 1985 1990 

Variables OR B Wald OR B Wald OR B Wald OR B Wald 

Predisposing 
Age (years) 

15-24 
25-34 
35-44 
45-54 
55-64 
65+ 

Gender 
Occupation 

Professional 
Self-employed 
Students, etc. 
Skilled workers 
Unskilled workers 
Pensioners 

Education 

Income 
Residence 
School dental 
Hygiene instruction 

Perceived condition 
Perceived bleeding 
Denture wearer 
No. of teeth 

Enabling 

Need 

Constant 

0.16 
0.68 
t 

1.51 
1.97 
6.88 
0.69 

t 
2.26 
0.00 
1.58 
3.90 
2.09 

+ + 

+ + 
2.09 

2.05 

+ 
+ + 

1.13 
1.22 

91.46*** 
-1.80 33.67*** 0.36 
-0.39 2.65 0.61 

0.41 2.86 1.36 
0.67 6.82** 1.35 
1.91 27.92*** 1.87 
0.16 5.84* 0.38 

35.52*** 

0.82 13.14*** 1.38 
-5.48 0.29 2.33 

0.46 3.66* 0.97 
1.36 29.93*** 2.54 
0.73 6.52** 1.96 
+ 1 1.79 

+ + + + 
0.71 14.08*** 
NS NS 
1.87 59.91*** 1.02 

+ : 1.02 
+ 1 1.02 
0.12 3.66 
0.20 5.87* 1.14 

-3.07 89.47*** 

17.28** 
-1.03 7.33** 
-0.5 2.71 

0.3 1.01 
0.3 0.82 
0.62 2.24 

-0.96 23.41*** 
14.32** 

0.32 1.11 
0.85 2.77 

-0.04 0.01*** 
0.93 8.84** 
0.67 3.75* 
0.58 6.04** 

NS NS 
NS NS 
NS NS 
0.02 3.63* 

0.02 53.48*** 
0.02 26.4*** 
NS NS 
0.13 3.12 

- 1.92 48.78*** 

0.66 

1.67 

0.99 

5.4 

1.02 
1 
3.72 
1.18 

NS NS 

-0.42 4.69 
NS NS 

0.51 5.67** 

-0.002 3.00 
NS NS 
NS NS 
1.69 34.04*** 

0.02 28.42*** 
0.01 5.82** 
1.31 27.08*** 
0.17 3.84* 

-3.25 69.57*** 

NS 

0.26 -1.35 
NS 

NS 

0.99 -0.002 
NS 
NS 

1.02 0.02 

1.01 0.01 
1.01 0.01 

NS 
1.95 0.67 

-1.07 

NS 

36.26*** 
NS 

NS 

9.72** 
NS 
NS 

11.63*** 

6.61** 
11.29*** 

NS 
4.82* 

19.00 

Chi-square = 508.5; Chi-square = 671.9; Chi-square = 626.5; Chi-square = 443.2; 
df = 15; p < 0.001 
R2 = 33.02% R2=47.10% R2 = 45.33% R2 = 39.82% 

df = 16; p < 0.001 df = 8; p < 0.001 df = 6; p < 0.001 

* p < 0.05; ** p < 0.01; *** p < 0.001. 
t Reference group. 

D&ta unavailable in 1975 dataset. 

importance in the population with regard to dental 
demand comes from the shift in significant predictor 
variables in the logistic regression models (Table 3). 
Whereas household income did not previously attain a 
significant role, the 1990 model indicates an increased 
probability for regular dental care with increasing 
income. This shift comes about during the period with 
increased dental care costs. The present analysis indi- 
cates that the increase in utilization which exceeded 
what could be expected from the population increase 
during the period (18) may be explained by the con- 
tinuous increase in demand from the adult population. 
Thus, in addition to the small increase in the population 
covered by the National Health Insurance and in spite 
of increases in the average dental care costs, most age 
groups demanded more dental care. 

The analysis indicates that cohort succession may be 
the main explanation of the changes in demand. This 
implies that the usual reports of decreasing demand 
with increasing age from single cross-sectional studies 

may be misleading. The demand is not a function of 
the aging process per se but may be related to the 
background and previous dental experience of the 
changing cohorts. Interestingly, this corresponds to a 
10-year analysis of demand for dental care among eld- 
erly Americans (26). A further examination of a few of 
the bivariate relationships in Table 1 may clarify this. 
Thus, in 1975, 37% of the population reported par- 
ticipation in school dental care, whereas 70% reported 
this feature in 1990. This is in correspondence with 
other studies (7),  and although school dental care does 
not remain as a significant variable in the regression 
models due to obvious collinearity with variables such 
as age or number of teeth, the influence of this early 
exposure to preventive dentistry has previously been 
found to be correlated to continued regular dental care 

The identification of the effects of cohort succession 
suggests that if the trends observed in this study con- 
tinue through the next 15 years, then the overall demand 

(3,8).  



ACTA ODONT‘OL SCA?:D 54 i 1996! 

References 
1. Schwarz E. Alternative models in youth dental care. A com- 

parative longitudinal investigation of youth dental carr in thc 
public and private sectors. Tandlaegebladet 1992;96:539--68. 

2. Kirkegaard E, Borgnakke WS, Grenbzk L. Dental diseases, treat- 
ment needs, attitude and behavior pattern in a representative parr? 
of the adult, Danish population. Tandlaegebladet 1987;9 1 : 1--36. 

3. Pedersen KM, Schwarz E. Effect of dental experiences on adult 
Danes’ current dental behavior and dental status. Tand- 
laegebladet 1983;87:89-97. 

4. Petersen PE. Dental visits and self-assessment of health status in 
the adult Danish population. Community Dent Oral Epidemiol 

5. Schwarz E, Hansen ER. Utilization of dental services in the 
adult Dauish population 1975. Community Dent Oral Epidemiol 

6. AntoSt P. Utilization of the Danish youth dental care xheme 
among 1655 1 6 2 2  year-old males and females. Community Dent 
Oral Epidemiol 1983; 1 1 : 18-24. 

7. Antoft P, Gadegaard E, Jepsen PJ. Caries experience, dental 
health bebavioar and social status. A comparative study among 
Danish military recruits in 1972 and 1982. Community Dent 
Health 1988;5:255-64. 

8. Lissau I, Holst D, Friis-Hasche E. Use of dental services among 
Danish youths: role of the social environment, the individual. and 
the delivery system. Community Dent Oral Epidemiol 1989;17: 
109-16.. 

9. Schwarz E, Kronborg D. Utilization of alternative delivery pro- 
grams in youth dental care in Denmark. Community Dent Oral 
Epidemiol 1988;16:330-5. 

10. Thomsen U, Friis-Hasche, Heffding J ,  Nielsen N. Tandlzgrbes~g 
i privat praksis. I. Patienterne. Tandlaegebladet 1981 ;85:493-502. 

1 I .  Thomsen U, Friis-Hasche, Heffding J, Nielsen N. ‘l‘andlzgebesclg 
i privat praksis. 11. Undersegelseshyppigheden. Tandlaegcbladet 
198 1 :85:649-56. 

12. Jensen K. Dental care practices and socio-economic stal.us in 
Denmark. Community Dent Oral Epidemiol 1974;76:273--81. 

13. Petersen PE. Dental visits, dental health status and need For dental 
treatment in a Danish industria1 population. Scand .J Soc Med 
1983;2:59-64. 

14. Petersen PE. Illness behavior among 35-44 year-old Danes. Tand- 
laegebladet 1986;90: 7 55-8. 

15. Petersen PE. Dental health behaviour among 25-44 ymr-old 
Danes. Scand J Prim Health Care 1986;4:51-7. 

16. Petersen PE, Pedersen KM. Socioeconomic demand model for 
dental visits. Community Dent Oral Epidemiol 1984;12:361-5. 

17. Schwarz E, Pedersen KM. Dental visit pattern in the adult Ilanish 
population 1980. Tandlaegebladet 1983;87:49-58. 

18. Schwarz E. Changes in utilization and cost sharing within the 
Danish National Health Insurance dental program 1975-90. Acta 
Odontol Scand 1996;54:29-35. 

19. Fienberg SE, Mason WM. Identification and estimation of age- 
period-cohort models in the analysir, of discrete archival data. 
Sociol Method 1979;ll:l-67. 

1983; 1 1 : 162-8. 

1976;4:221-6. 

20. Glenn ND. Cohort analysis. London: Sage Publications, 1977. 
21. Menard S. Longitudinal research. L.ondon: Sage Publications, 

1991. 
22. Kupper LL, Janis JM, Karmous A, Greenberg BG. Statistical 

age-period-cohort analysis: a review and a critique. J Chron Dis 

23. Mossey JM, Shapiro E. Physician use by the elderly over an right- 
year period. Am J Public Health 1985;75:1333-4. 

24. O’Malley PM, Bachman JG, Johnston LD. Period, age, and 
cohort effects on substance use among young Americans: a drcade 
of change, 1976-86. Am J Public Health 1988;78:1315-21. 

25. Wolinsky FD. Age, period and cohort analyses of health-rrlated 
behaviour. In: Dean K, editor. Population health research: Link- 
ing theory and methods. London: Sage Publications, 1993;54--73. 

1985;38:811-30. 

rittws in the adult population, oould exceed 8 O % ,  and 
most of the increase would be coming from the p o p -  
lation older than  55 years, since the younger cohorts 
already exceed 80%. The assessment coincides with 
that of Wolinsky & Arnold (26) about elderly Ameri- 
cans. The discussion on the future tasks of the dental 
profession might give further considerations to this per- 
spective. 

Thc age-period-cohort analysis. applied in this study 
is descriptive. Ali.hougki an attempt was made to submit 
!he data to regression analysis (22, 26), the outcome 
was so uncertain that the attempk was aborted. This 
fxpc-rience seems to be in concordmce with the pre- 
diction of Kuppea et al. (22) that the statistical analysis 
iJ RPC: data is plagued by many unreselved. issues and 
potential sources of errors. The main reason is that the 
cffects ofage, peri’od and cohort are pairwise confounded 
xvith each other: age and cohort effects in the cross- 
scctional data in each column; age and period effects in 
tach whort diagonal; and cohort and period effects in 
c-,icli row. Thus, a strictly statistical solution to the 
aye- cohort-period problem is at present not possible 
i20, 2.5) 

T h e  trends in demand for dental care illustrated in 
t h i s  study seem to be in concordance with other Western 
societies as well. Thus, studies in the USA (34,35), the 
UK (36); Norway ( 3 7 ) ,  and Sweden (38) all indicate 
that demand for dental care has increased during the 
1970s through the 1990s. With regard to why this is 
happening, it seems logical that if the oral conditions of 
childrexi continue to improve, then succeeding cohorts 
ciT young adults should become older adults and, 
finally, elderly, with increasingly improved oral health 
conditkins, especially when i t  comes to periodontal 
hralrh. Although the direct cause-effect relationship in 
adults txtween dental care and oral health has been 
questioned (39), a t  least there is an opportunity to retain 
the improved oral health situation. Perhaps, the demand 
for bettvr lifestyles (40) combined with the cohort suc- 
vession phenomenon will determine the future demand 
fur dental care. 

In conclusion, continued increases in demand for 
dental care may have considerable consequences for the 
dental care delivery system, both inc terms of volume, 
the character of the services, and the tasks of dental 
personnel. As expressed by Barmes (40) and in line with 
wrics of studies: ‘We need careful national monitoring 
of the trends and consequent planning--needs change 
str fast and so persistently that no plan, however 
cxcel l t~~t ,  can be relied upon for more than a few years. 
Five-year updating is, in my opinion, essential.’ 

lrhnowledy~rnents -The study was supported by grants from the Dan- 
i z h  Medical Research Council (12-9843), the Danish Dental Associ- 
dtion, dnd thc Asociation for Public Health Dentists in Denmark 

I %I-) 



ACTA ODONTOL SCAND 54 (1996) Danish adults’ demand for  dental care, 197590 43 

26. Wolinsky FD, Arnold CL. A birth cohort analysis ofdental contact 
among elderly Americans. Am J Public Health 1989;79:47-51. 

27. Grytten J, Holst D, Laake P. Accessibility of dental services 
according to family income in a non-insured population. SOC Sci 
Med 1993;37:1501-8. 

28. Ssgaard AJ. Theories and models of health behaviour. In: Schou 
L, Blinkhorn AS, editors. Oral health promotion. London: Oxford 
University Press, 1993:25-64. 

29. Andersen R, Newman JF. Societal and individual determinants 
of medical care utilization in the United States. Milbank Mem 
Fund Q 1973;51:95-124. 

30. Kiyak A. An explanatory model of older persons’ use of dental 
services. Med Care 1987;25:93652. 

31. Hay JW, Bailit H, Chiriboga DA. The demand for dental health. 
SOC Sci Med 1982;16:1285-9. 

32. Grytten J. The effect of the price ofdental services on their demand 
and utilisation in Norway. Community Dent Health 1991;8: 
303-10. 

33. Grembowski D, Conrad D, Weaver M, Milgrom P. The structure 
and function of dental-care markets. Med Care 1988;26:132-47. 

34. Hayward RA, Meetz HK, Shapiro MF, Freeman HE. Utilization 
of dental services 1986 patterns and trends. J Publ Health Dent 

35. White A. Toward improving the oral health of Americans: An 
overview of oral health status, resources, and care delivery. Publ 
Health Rep 1993;108:657-72. 

36. Todd JE, Lader D. Adult dental health in the United Kingdom. 
London: HMSO, 1991. 

37. Helse LA, Holst D, Rise J. Development of dental status and 
treatment behavior among Norwegian adults 1973-85. Com- 
munity Dent Oral Epidemiol 1988;16:52-7. 

38. Hugoson A, Koch G, Bergendal T, Hallonsten A-L, Laurel1 L, 
Lundgren D, et al. Oral health of individuals aged 2-80 years in 
Jonkoping, Sweden in 1973-1983. Swed Dent J 1986;10:103-17. 

39. Brown LJ, Garcia R. Utilization of dental services as a risk factor 
for periodontitis. J Periodontol 1994;65:551-63. 

40. Barmes DE. The oral health challenge at the dawn of the third 
millennium. Br Dent J 1994;177:387-90. 

1989;49: 147-52. 

~ 

Received for publication 14 February 1995 
Accepted 8 May 1995 




