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Abstract
Objectives. To assess the periodontal health status in the Danish adult population and to analyze how the level of
periodontal health is associated with age, gender, urbanization, socio-economic factors, and dental visiting habits;
furthermore, to compare the periodontal health status of Danish adults with that of adults in other industrialized
countries. Material and Methods. A cross-sectional study of a random sample of 1,115 Danish adults aged 35�/44 years
and 65�/74 years. Data were collected by means of personal interviews and by clinical examinations in accordance with the
World Health Organization Basic Methods Criteria. Results. The clinical examination revealed a low prevalence of healthy
periodontal conditions in both age groups: at age 35�/44 years 7.7% and at age 65�/74 years 2.4% had healthy periodontal
conditions. A high proportion of the elderly had scores of severe periodontal health; more than 82% of older participants
had pockets of 4�/5 mm or deeper against 42% in younger adults. In both age groups, the mean number of teeth with
periodontal pockets deeper than 4�/5 mm was high in individuals with low education. Only a weak association between
periodontal health and income was found. High Community Periodontal Index scores were seen for irregular dental visitors,
but in the 35�/44-year-olds deep periodontal pockets were more often seen among young regular dental visitors. The
multivariate analysis showed that participants with low or medium levels of education had significantly more teeth with
shallow and deep pockets than those with high education. Persons with regular dental visiting habits had fewer teeth with
gingival bleeding, shallow and deep pockets than individuals with irregular dental visiting habits. Conclusion. Reorienta-
tion of the Danish dental health-care services is needed with further emphasis on preventive care, and public health
programs should focus on risk factors shared by chronic diseases in order to improve the periodontal health of Danish
adults.
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Introduction

Periodontal disease affects most people worldwide

and adds significantly to the burden of oral disease.

The risk factors for periodontal disease have been

studied in various epidemiological studies. Poor oral

hygiene [1,2], smoking [3�/8] and extensive alcohol

drinking [9,10], and irregular or no use of dental

health services [11,12] are important factors asso-

ciated with a high prevalence of periodontal disease.

The prevalence rates of periodontal disease vary

considerably between countries [13]; in Europe,

deep periodontal pockets are seen in 1.6% of French

people aged 35�/44 years [14] against 14.1% of

Germans [15].

Update information about the periodontal health

status of adults in Denmark is limited. A national

clinical-epidemiological survey of the oral health of

the adult population was carried out at the beginning

of the 1980s [11], and since then the occurrence of

periodontal disease in the adult Danish population

has been analyzed in local studies, too [12,16,17].

These studies indicate that the periodontal health of

adults is poor, particularly in the elderly, and

disparities in the prevalence of periodontal disease

are revealed according to demographic and socio-

economic status [12,16,17].

In Denmark, oral health care for adults is provided

by private dental practitioners, and services to
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patients are offered on a fee-per-item basis. The

National Health Insurance covers a proportion of

the expenses for curative dental care (approx. 30%),

whereas rehabilitative services (e.g. prosthetic treat-

ment) are paid entirely by the patients themselves.

The National Health Insurance scheme covers costs

up to 40% in the case of scaling of teeth and simple

periodontal disease treatment; however, the reim-

bursement for complex periodontal treatment (i.e.

periodontal surgery) is relatively low. Over the past

15 years or so, the Danish oral health services for

adults have been reoriented towards the prevention

of oral disease and health promotion. Since 1988,

the National Health Insurance scheme has also

included preventive services. Accordingly, patients

at high risk of oral disease are entitled to specific

diagnostic and preventive services for individual

intervention against dental caries and periodontal

disease. The implication of this new scheme was a

general decrease in reimbursement for curative

services [18].

The World Health Organization (WHO) has

established a database for monitoring population-

based changes in oral health. The available data on

periodontal conditions are insufficient despite one of

the goals for oral health in the year 2000 (goal 6)

emphasizing the importance of obtaining data on

periodontal health [19]. There is no oral epidemio-

logical information system for the Danish adult

population [18], so surveillance of oral health status

is dependent on regular population surveys. Plan-

ning and evaluation of oral health services for the

adult population should also be based on clinical-

epidemiological data on oral health, including peri-

odontal health status, particularly in order to

evaluate the impact of the more prevention-oriented

scheme within oral health services for adults in the

country.

The objectives of the present study were to

describe the periodontal health conditions of two

standard age groups (i.e. 35�/44 years and 65�/74

years) and to analyze whether the prevalence of

periodontal disease is associated with gender and

urbanization as well as socio-economic factors such

as income and education. Furthermore, the inten-

tion was to analyze how the level of periodontal

health is related to dental visiting habits in adult

years.

Study population and methods

In the present clinical-epidemiological study, parti-

cipants were chosen from a large sample of adult

Danes who were involved in a nation-wide house-

hold-based survey of health and illness conducted by

the National Institute of Public Health [20,21]. The

national survey was based on a random sample of

22,500 citizens aged 16 years or more, and the

selection of individuals was made using personal

identification numbers. Data on self-reported gen-

eral health status and illness were collected through

personal interviews in the respondent’s home. The

response rate was 74% (n�/16,690). The interview

included questions about socio-economic status in

terms of education, income, and occupation and use

of dental health services [21]. Subsamples were

identified for the actual clinical investigation of

35�/44-year-olds and 65�/74-year-olds who partici-

pated in the personal interview The sampling

procedure was designed in collaboration with the

Danish National Institute of Social Research, and

stratified cluster sampling was applied in order to

ensure that the sample would be representative of

the adult Danish population with respect to socio-

demographic characteristics. Criteria for inclusion

were gender, urbanization, and socio-economic

background. A total of 1,242 individuals were

eligible for the survey and the regions covered were

Copenhagen, Zealand and islands, Jutland, and

Funen. The final study population comprised 762

individuals aged 35�/44 years and 353 individuals

aged 65�/74 years; 1,115 persons (89.8% of indivi-

duals sampled) therefore took part in the clinical

study.

Non-response (127 individuals) was higher among

men than among women, especially in the younger

age group. Almost 40% of the non-respondents

refused to participate in the clinical examination

for the following reasons: they did not have the time,

they had just been to the dentist, they did not think

the study was of any importance, they suffered from

dental phobia, or they declined because of edentu-

lousness. The remaining 60% of non-respondents

were no longer available at the informed address or

telephone number when contacted.

The clinical study was carried out during 2000�/

2001 and involved two trained dentists. Clinical

registrations were based on the methods and diag-

nostic criteria recommended by the WHO [22]. The

examination was carried out in the respondent’s

home using mobile equipment, including fibre optic

light with a dental mirror attached to the light source

and the standardized Community Periodontal Index

(CPI) probe (Ash UK CPITN C-99) for detection of

signs of periodontal disease. The principles of the

CPI were applied; however, the system was modified

by recording the periodontal health status of all teeth

present rather than indicator teeth only. Moreover,

the clinical signs of periodontal disease were re-

corded separately and for each individual tooth, i.e.

presence or absence of gingival bleeding (CPI 1),

periodontal pockets 4�/5 mm (shallow) (CPI 3) or

periodontal pockets 6 mm�/ (deep) (CPI 4). Prob-

ing was performed on three different sites of both the

buccal surface and the oral surface. At least one site

with a sign of gingival bleeding or pocketing was

sufficient for a positive score. In addition, loss of

attachment (LA) was recorded for all teeth present
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according to the following criteria: LA 0�/3 mm; LA

4�/5 mm; LA 6�/8 mm; LA 9�/11 mm; LA not

measured.

Prior to the clinical examinations, and halfway

through the clinical data collection procedure, the

two examining dentists were calibrated by an experi-

enced international epidemiologist (P.E.P.). The

calibration procedure was carried out to control

reliability of data as well as to ensure the level of

registration. Procedures and criteria of periodontal

conditions were carefully discussed in the examina-

tion of adult patients not covered by the survey. The

Kappa statistic was not calculated owing to the

nature of periodontal disease.

Data analysis

The proportion of edentulous persons in the total

study population was 5.7% and edentulous persons

were excluded from the analysis.

The classification of education was based on the

total number of years of education, i.e. number of

years of schooling and vocational training combined.

The International Standard Classification of Educa-

tion (ISCED) was used and the final four categories

were as follows: less than 10 years of education

(low), 11�/12 years (medium), 13�/14 years (high),

and more than 15 years (very high).

Income categories defined in this study were four

categories for the 65�/74-year-olds; less than

100,000 DKK, 100,000�/199,999 DKK, 200,000�/

299,999 DKK, and more than 300,000 DKK. For

the 35�/44-year-olds, four income categories were

also generated as follows: less than 200,000 DKK,

200,000�/299,999 DKK, 300,000�/399,999 DKK,

and more than 400,000 DKK. The location was

classified into areas of urbanization based on number

of inhabitants; rural areas (B/10,000 inhabitants),

periurban areas (10,000�/30,000 inhabitants), and

urban areas (�/30,000 inhabitants).

Persons who reported having visited the dentist at

least once a year during the previous 5 years were

considered regular users of dental health services;

individuals who visited the dentist less often or never

during the previous 5 years were classified as

irregular dental visitors.

Data, processed and analyzed using the Statistical

Package for the Social Sciences (SPSS 10.0), were

described in bivariate frequency distributions and

two units of analysis were included in the bivariate

analysis to describe periodontal health status: per-

sons and teeth. The distribution of persons by

maximum CPI scores expresses the prevalence of

periodontal conditions, while the number of teeth

with CPI scores describes the intensity of period-

ontal conditions. The chi-squared test was used for

statistical evaluation of proportions, while Student’s

t-test and analysis of variance (ANOVA) were used

for evaluation of the mean number of teeth with

certain periodontal conditions.

The independent variables used in the multi-

variate regression analysis were gender, age, area of

urbanization, education and income, and dental

attendance. The dependent variables introduced

into the regression models were percentages of teeth

present with certain periodontal conditions. Several

dummy variables were constructed for the actual

multivariate analyses. A dummy variable was created

for each category of the various independent vari-

ables by recoding into the values 0 or 1. The

regression coefficient is interpreted in relation to

the excluded category. In the case of a positive

regression coefficient, the dummy variable has a

positive effect on the dependent variable. Similarly, a

negative regression coefficient implies a negative

effect of the dependent variable. The regression

coefficients were tested using the t-test.

Results

The mean number of retained teeth was 28.1 for 35�/

44-year-olds and 20.0 for 65�/74-year-olds. No

assessment was made of the reasons for lost teeth,

as this would have implied information bias. Healthy

periodontal conditions with no signs of gingival

bleeding, shallow or deep pockets were found in

7.7% of the 35�/44-year-olds and in 2.4% of the

dentate persons aged 65�/74 years (Table I). Gingival

bleeding was found for 85.8% of the younger adults

and for 93.1% of the elderly. One or more shallow

pocket (4�/5 mm) as the most severe sign was

recorded in about one-third of the younger and in

two-thirds of the older adults, while 6% of younger

adults and 20% of the elderly showed deep pockets

(6 mm�/) (Table I). Younger women had relatively

better periodontal conditions than younger men

(Table I). A significantly higher proportion of elderly

women had gingival bleeding than men had, but

there was a tendency for more elderly men to have

shallow and deep pockets compared to women.

In the younger age group, about one-fourth of the

teeth had gingival bleeding, while this was the case

for about 40% of the teeth among the elderly (Tables

II and III). In general, women tended to have lower

mean percentages of teeth with gingival bleeding and

shallow pockets than men had (Tables II and III). In

the older age group, a higher proportion of teeth had

gingival bleeding and shallow pockets in urban areas,

while more teeth with deep pockets were found in

rural areas (Tables II and III).

The association between income and the mean

percentages of teeth with certain CPI scores showed

no significant results for any of the age groups

(Tables II and III); however, for younger persons,

poor periodontal status tended to be associated with

low income (Table II). Education seemed to have a

stronger association with the mean percentage of
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teeth with CPI scores (Tables II and III). In the age

group 35�/44 years, the mean percentages of teeth

with gingival bleeding, shallow or deep pockets were

high among participants in the low education group.

For the elderly, similar associations between the

mean percentage of teeth with CPI scores and

education were seen (Table III).

In both age groups, the mean percentage of teeth

with gingival bleeding and shallow pockets was

higher for irregular than for regular dental visitors

(Tables II and III); the mean number of teeth with

deep pockets was higher among regular dental

visitors in the young age group than irregulars, while

among the elderly the proportion of teeth with deep

pockets was higher among irregular dental visitors

than among regulars.

The LA scores for both age groups are presented

in Tables IV and V. The younger adults had a low LA

score compared to the older adults; about 80% of the

younger age group had an LA score of 0�/3 mm,

whereas only one-third of the elderly were found

with this score. No differences in LA scores were

found by gender for either of the age groups. At old

age, LA score 4�/5 mm was significantly more

common in periurban and urban areas than in rural

areas. Income seemed not to influence the LA for

any of the age groups. High LA scores were indicated

for lower educational groups among the younger

adults, but this pattern was not statistically signifi-

cant. Among the elderly, high LA scores (6�/8 mm

and 9�/11 mm) were often found in the high or very

high education groups. LA score 4�/5 mm was often

observed in the older age group with regular dental

visiting habits, while LA]/6 was seen more often

among older persons with irregular dental visiting

habits.

Table I. Distribution (%) of 35�/44-year-olds and 65�/74-year-olds with signs of periodontal disease according to age and gender

Variables (n ) Healthy Bleeding Pockets 4�/5 mm Pockets 6 mm�/

35�/44 years

Gender

Men (343) 4.1 ***91.3 35.6 6.4

Women (419) ***10.7 81.4 35.8 6.0

Total (762) 7.7 85.8 35.7 6.2

65�/74 years

Gender

Men (151) 3.3 90.1 63.6 23.8

Women (139) 1.4 *96.4 60.4 15.8

Total (290) 2.4 93.1 62.1 20.0

*p B/0.05, ***p B/0.001.

Table II. Mean percentage of teeth present with signs of periodontal disease among 35�/44-year-olds (standard error of mean given in

parentheses)

Variables (n ) Bleeding Pockets 4�/5 mm Pockets 6 mm�/

Gender

Men (343) ***29.6 (1.3) 6.6 (0.8) 1.3 (0.4)

Women (419) 22.1 (1.0) 5.3 (0.6) 1.0 (0.3)

Area

Rural (245) 28.3 (1.6) 6.4 (0.9) 1.6 (0.5)

Periurban (179) 25.0 (1.6) 6.0 (1.0) 0.7 (0.3)

Urban (338) 23.7 (1.2) 5.3 (0.7) 0.1 (0.3)

Income (DKK)

Less than 200,000 (190) 27.8 (1.9) 6.9 (1.1) 1.8 (0.6)

200,000�/299,999 (337) 24.9 (1.2) 5.6 (0.7) 1.0 (0.3)

300,000�/399,999 (120) 25.4 (1.7) 5.6 (1.1) 0.9 (0.3)

400,000 or more (86) 21.5 (1.9) 3.6 (0.8) 3.1 (0.3)

Education

Low (62) *35.5 (4.0) **10.7 (2.4) ***4.5 (1.8)

Medium (158) 29.9 (1.9) 9.9 (1.5) 2.0 (0.7)

High (299) 23.6 (1.2) 4.4 (0.6) 0.6 (0.2)

Very high (193) 21.2 (1.4) 3.6 (0.5) 0.3 (0.2)

Dental visits in adult years

Regular (683) 24.6 (0.8) 5.3 (0.5) **8.6 (0.2)

Irregular (79) *33.5 (3.4) ***10.3 (2.1) 3.5 (1.3)

Total (762) 25.5 (0.8) 5.9 (0.5) 1.1 (0.3)

*p B/0.05, **p B/0.01, ***p B/0.001.
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Multivariate analysis

The multivariate analysis confirmed the findings

of the bivariate analysis regarding men having

more teeth with gingival bleeding than women

(Table VI). The elderly had more teeth with

gingival bleeding, shallow and deep pockets com-

pared to the younger age group. Persons with low

income had significantly more teeth with gingival

bleeding than persons with high income. Partici-

pants with low or medium levels of education had

significantly more teeth with shallow and deep

pockets than highly educated persons. Finally, per-

sons with regular dental visiting habits had signifi-

cantly fewer teeth with gingival bleeding, shallow

and deep pockets compared to participants with

irregular dental visiting habits.

Table III. Mean percentage of teeth present with signs of periodontal disease among 65�/74-year-olds (standard error of mean given in

parentheses)

Variables (n ) Bleeding Pockets 4�/5 mm Pockets 6 mm�/

Gender

Men (151) 44.4 (2.7) 17.3 (2.0) 5.3 (1.2)

Women (139) 40.1 (2.6) 13.7 (1.6) 4.9 (1.4)

Area

Rural (102) 40.8 (3.3) 13.2 (2.2) 5.8 (1.8)

Periurban (64) 43.0 (4.1) 13.3 (2.6) 3.8 (1.4)

Urban (124) 43.2 (2.8) 18.7 (2.0) 5.1 (1.3)

Income (DKK)

Less than 100,000 (96) 41.0 (3.3) 14.8 (2.3) 4.6 (1.5)

100,000�/199,999 (120) 45.0 (3.0) 16.7 (1.9) 6.1 (1.6)

200,000�/299,999 (28) 41.3 (6.2) 18.9 (4.2) 1.8 (0.7)

300,000 or more (25) 39.9 (6.2) 15.4 (5.1) 4.2 (2.6)

Education

Low (84) *50.7 (3.9) 18.2 (2.9) ***11.0 (2.7)

Medium (85) 41.5 (3.5) 18.0 (2.4) 3.1 (1.1)

High (46) 42.6 (4.4) 15.4 (3.3) 2.4 (1.1)

Very high (47) 33.0 (3.9) 9.7 (2.0) 1.6 (0.7)

Dental visits in adult years

Regular (256) 39.1 (1.9) 13.4 (1.2) 3.9 (0.8)

Irregular (34) ***66.6 (6.7) ***31.9 (5.9) ***14.2 (4.6)

Total (290) 42.3 (1.9) 15.6 (1.3) 5.1 (0.9)

*p B/0.05, ***p B/0.001.

Table IV. The distribution (%) of 35�/44-year-olds by loss of attachment (LA) in relation to gender, area, income, education, and dental

visiting habits

Variables (n ) LA 0�/3 mm LA 4�/5 mm LA 6�/8 mm LA 9�/11 mm LA not measured

Gender

Men (343) 78.7 20.7 0.6 0.0 0.0

Women (419) 81.1 18.1 0.7 0.0 0.0

Area

Rural (245) 81.6 17.6 0.8 0.0

Periurban (179) 79.3 20.7 0.0 0.0 0.0

Urban (338) 79.3 19.8 0.9 0.0 0.0

Income (DKK)

Less than 200,000 (190) 78.4 21.1 0.5 0.0 0.0

200,000�/299,999 (337) 80.7 18.4 0.9 0.0 0.0

300,000�/399,999 (120) 82.5 16.7 0.8 0.0 0.0

400,000 or more (86) 79.1 20.9 0.0 0.0 0.0

Education

Low (62) 71.0 25.8 3.2 0.0 0.0

Medium (158) 82.3 17.7 0.0 0.0 0.0

High (299) 79.6 19.7 0.7 0.0 0.0

Very high (193) 81.3 18.1 0.5 0.0 0.0

Dental visits in adult years

Regular (683) 79.9 19.3 0.7 0.0 0.0

Irregular (79) 81.0 19.0 0.0 0.0 0.0

Total (762) 80.1 19.3 0.7 0.0 0.0
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Discussion

The participants of this national survey were identi-

fied through stratified cluster sampling, and random

allocation was used to select individuals for the final

sample. The response rate was sufficiently high and

the study population was considered representative

of the general population by civic status, gender, and

age distribution [20]. However, as edentulousness

and dental phobia were factors involved with non-

response, the results may be relatively more positive

than expected for the general population. The

present clinical study involved a subsample of

individuals of the two WHO standard adult age

groups. The participation rate in the clinical study

was satisfactory and corresponded to similar popula-

tion studies carried out in Denmark [11,17] and in

Table V. The distribution (%) of 65�/74-year-olds by loss of attachment (LA) in relation to gender, area, income, education, and dental

visiting habits

Variables (n ) LA 0�/3 mm LA 4�/5 mm LA 6�/8 mm LA 9�/11 mm LA not measured

Gender

Men (151) 33.1 46.4 17.2 2.6 0.7

Women (139) 37.4 51.1 10.8 0.0 0.7

Area

Rural (102) ***49.0 37.3 11.8 1.0 1.0

Periurban (64) 32.8 *56.3 10.9 0.0 0.0

Urban (124) 25.0 54.0 17.7 2.4 0.8

Income

Less than 100,000 (96) 32.3 53.1 10.4 2.1 2.1

100,000�/199,999 (120) 35.0 47.5 16.7 0.8 0.0

200,000�/299,999 (28) 32.1 46.4 21.4 0.0 0.0

300,000 or more (25) 36.0 48.0 12.0 4.0 0.0

Education

Low (84) 36.7 51.2 10.7 0.0 1.2

Medium (85) 30.6 52.9 12.9 2.4 1.2

High (46) 34.8 50.0 15.2 0.0 0.0

Very high (47) 36.2 42.6 17.0 4.3 0.0

Dental visits in adult years

Regular (256) 35.5 *50.8 12.5 0.8 0.4

Irregular (34) 32.4 32.4 *26.5 5.9 2.9

Total (290) 35.2 48.6 14.1 1.4 0.7

*p B/0.05, ***p B/0.001.

Table VI. Multivariate linear regression analysis of dependent variable: percentage of teeth with certain periodontal conditions by socio-

demographic factors

Variable Category Bleeding Pockets 4�/5 mm Pockets 6 mm�/

Gender Men ***7.2 1.6 0.0

Women

Age group 65�/74 years ***13.1 *** 8.7 ***3.1

35�/44 years

Area Rural 0.7 �/1.7 �/0.1

Periurban 0.1 �/1.5 �/0.8

Urban

Income (DKK) Less than 100,000 2.9 0.1 �/1.4

100,000�/199,999 **7.3 3.1 1.0

200,000�/299,999 3.2 3.0 0.6

300,000�/399,999 4.1 3.4 1.5

400,000 or more

Education Low (5/10 years) ***12.8 ***7.6 ***7.0

Medium (11�/12 years) **6.6 ***7.2 *2.0

High (13�/14 years) 3.4 2.3 0.9

Very high (5/15 years)

Regular dental visiting habits Yes ***�/10.7 ***�/6.9 ***�/3.6

No

R2 0.15 0.12 0.95

*p B/0.05, **p B/0.01, ***p B/0.001.
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other European countries [14,15,23,24]. The non-

response analysis showed some under-representation

of younger men, and thus the results may provide a

somewhat optimistic picture of periodontal health

status for this age group.

Periodontal health status was recorded by a

modified CPI index; the recordings allow standard

CPI statistics to be calculated. The CPI data may

provide a basis for planning and adjustment of

preventive care and periodontal treatment services,

which should be offered to improve periodontal

health in populations [22]. The CPI recording

system has been applied in several studies worldwide

[25�/30] and the advantages of the CPI index are

simplicity, speed, reproducibility, and international

uniformity [13,29]. Some authors have considered

the CPI system to have certain limitations, because

the standard recordings do not include direct mea-

sures of periodontal tissue destruction [28,31]. In

order to give a full picture of the periodontal disease

status and treatment need, the present study there-

fore included information about LA of all teeth

present in addition to the assessment of clinical signs

of periodontal disease. LA is an estimate of the life-

time accumulated periodontal destruction [22], and

this measure is particularly meaningful in assessment

of periodontal disease in the elderly [13].

In the present study, only a few of the dentate

participants had healthy periodontal conditions, and

severe periodontal conditions (CPI scores 3 and 4)

were particularly frequent among the elderly. The

finding of a relatively high prevalence of severe

periodontal conditions confirms observations in

previous Danish studies [11,12], and the periodontal

health status of adults in Denmark appears poor

compared to that in surveys carried out in other

industrialized countries. For example, the propor-

tion of Danish adults affected by deep pockets is

approximately twice that of French [14] and Amer-

ican adults of the same age [32]. Studies from

Finland [33] of the age group 76�/86 years have

shown that nearly half of the participants have

periodontal pockets against the nearly two-thirds of

Danes aged 65�/74 years. Further studies are needed

in order to examine the factors responsible for the

differences across countries as regards the prevalence

of periodontal disease, which potentially could be

explained by different preventive efforts on the part

of oral health care systems as well as different

lifestyles.

Older people are at higher risk of severe period-

ontal disease primarily due to prolonged exposure to

etiologic factors [34]. The major risk factors of poor

periodontal health status may relate to poor oral

hygiene [1,2], systemic disease [35], consumption of

tobacco [3�/8,36], and excessive consumption of

alcohol [9,10]. These factors may help explain the

severe periodontal health profile of the elderly.

Studies from industrialized countries indicate that

tobacco-use is a risk factor for periodontal disease

[3�/7,36] and recently it has been reported that more

than half the periodontal cases in US adults can be

ascribed to tobacco-use [8]. Hence, the poor period-

ontal status of older adults could be explained partly

by the high smoking rate in Denmark; the rate of

daily smokers in the year 2000 among the elderly

(67�/79 years) was 34.6% for men and 28% for

women [20].

It has also been found that there is a positive

association between excessive alcohol intake and

periodontitis [9]. In a prospective cohort study of

male health professionals in the USA, it was reported

that men with an alcohol intake of 5�/14.9 g/day have

an 18% higher risk of developing periodontal disease

than non-drinkers, and men with an intake of

alcohol 30 g/day or more a 27% higher risk [9].

Alcohol consumption in the Danish population is

fairly high [20] and might therefore add to the

relatively high level of periodontal disease. Further-

more, periodontal disease is also related to systemic

diseases such as diabetes, which in Denmark affects

some 12.3% of men and 6.8% of women aged 60�/

years (1996/1997) [37]. Diabetics are at higher risk

of developing periodontal disease, and periodontitis

has therefore been considered the sixth complication

of diabetes (diabetes mellitus) [35].

Generally, women exhibited better periodontal

health conditions than did men. An earlier Danish

report [11] and results from other countries

[14,15,23,32,33] also demonstrate relatively better

periodontal health status among women. The differ-

ences that appeared between men and women

regarding periodontal conditions may be ascribed

different levels of oral hygiene [38]. In addition, the

smoking rate is high among men [20], and more men

than women suffer from diabetes [37].

The present study confirms investigations in

other countries showing that periodontal health

status is related to socio-economic status regardless

of age [14,23,32,39,40]. Various factors could

explain the social gradient in periodontal status.

First, disadvantaged socio-economic groups are

shown to have poor oral hygiene habits [38], which

may initiate periodontal disease [38]. Second,

tobacco-use is most prevalent in low socio-eco-

nomic groups [41]. Third, removable partial den-

tures are more frequently found in low socio-

economic groups [12] and oral hygiene may be

impaired when such dentures compensate tooth

loss. Finally, regular dental visits are more infre-

quent among the lower socio-economic groups

[21], who may experience economic barriers to

periodontal treatment.

The structured questionnaire designed for collec-

tion of information about dental care habits was

developed on the basis of previous experiences and

the questions were pre-tested for control of reliability
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and validity [21]. Periodontal status was related to

dental visiting habits in adult years. The bivariate

and multivariate analyses revealed that visiting the

dentist regularly in adult life had a positive effect on

periodontal health for both age groups, and this

could be explained either by the use of preventive

services or oral hygiene instructions received at

dental visits. The findings of the present study

confirm previous Danish studies, which reported

more healthy periodontal conditions among regular

dental visitors than irregulars [11,12,42].

In conclusion, severe periodontal conditions, in-

cluding LA, were frequent among older adults

compared to younger adults, and the periodontal

status of old-age Danes was generally worse than

that of similar age groups studied in other indus-

trialized countries. Periodontal health of the Danish

adult population could be greatly improved by

preventive efforts; however, prevention and treat-

ment of periodontal conditions might be economic-

ally prohibitive for some socio-economic groups.

Furthermore, there might be reluctance among

dentists to recommend periodontal treatment, as it

is time-consuming to build patient interest in effec-

tive oral hygiene procedures. However, preventive

oral health services should be directed towards

adults at high-risk of periodontal disease; in addi-

tion, public health strategies should target the risk

factors linked to the development of periodontal

disease as well as chronic systemic disease by

application of the common risk factor approach.
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