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Abstract - The aim of the present study was to compare the dietary intake and the 
levels of traditional cardiovascular (CVD) risk factors in edentulous middle-aged 
individuals and individuals of the same age and sex who still had natural teeth. 
The study was performed within the framework of the MONICA-project. Population 
registers were used to sample randomly 1287 men and 1330 women aged 25-64 yr. 
Data were collected from a mailed questionnaire, blood analyses, registrations of 
blood pressure and anthropometric measures. The estimated daily energy intake 
did not differ between the two groups, but edentulous men and women ate more 
sweet snacks compared to those who still had teeth. Edentulous men also ate less 
fruits, vegetables and fibre and edentulous women ate more fat than dentates. Edentu­
lous men and women were more obese and had lower scrum HDL-cholestcrol 
concentrations than those with remaining teeth. Edentulous women also had signi­
ficantly higher concentrations of total cholesterol and triglycerides in serum than 
dentate women. Edentulous men and women were more often regular smokers, but 
not snuff users, than dentates of the same age and sex. Thus, the presence of two 
or more cardiovascular risk factors was more common in edentulous individuals 
than in those who still had natural teeth. In summary, these results support the 
hypothesis that edcntulous middle-aged individuals have a more unfavourable risk 
factor profile for CVD. Counselling on balanced dietary habits and non-smoking 
given by dental personnel to orally diseased patients - recommendations given to 
improve resistance to dental caries or periodontitis - might therefore improve 
general health and possibly also improve risk factors for CVD. 

Disease patterns in industrialised coun­
tries differ markedly from those in less 
affluent communities. Non-communica­
ble diseases including atherosclerosis (I, 
2), diabetes (3) and dental caries (4) are 
more prevalent in industrialized nations. 
As a society becomes more affluent, 
disease patterns alter towards a more 
"westernized" type (5). 

Dental caries and periodontitis, which 
lead to tooth loss, are caused by micro­
organisms, but life style factors including 
dietary habits, oral hygiene and compli­
ance with prophylactic programmes, 
modify disease progression. Patients with 

cardiovascular (9) or cerebral ( l 0) infarc­
tion have been reported to have poorer 
dental status than control subjects. 
Chronic oral infection was suggested to 
be associated with infarction (9, 10). 
However, the existence of common fac­
tors for the development of infarction 
and dental disease could nol be excluded. 
Epidemiological studies show correlation 
between atherosclerosis and age and gen­
der but also with factors related to life 
style, including dyslipidaemias, obesity, 
smoking, dietary habits (6, 7) and physi­
cal activity (8). We have recently found 
that adolescents with a high prevalence 
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of caries had a dietary composition (11) 
and a medical status (12) often claimed 
to be related to an increased risk of devel­
oping cardiovascular disease. They had 
a higher average daily intake of energy 
originating from fat and lower daily fibre 
intake (11), were more obese, and had 
a higher blood pressure than caries-free 
adolescents (12). The number of daily 
sucrose intakes or percentage of the ener­
gy provided by sucrose did not differ 
between the caries-active and the caries­
free groups (11 ). 

The aim of the present study was to 
investigate dietary intake in a group of 

I 
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edentulous middle-aged individuals, and 
assess whether they had a more unfa­
vourable profile of factors associated 
with increased risk of developing cardio­
vascular disease than individauls who 
still had natural teeth. The study was 
performed within the framework of the 
MONICA (Multinational Monitoring of 
Trends and Determinants in Cardiovas­
cular Disease) study which was initiated 
by the World Health Organization to 
screen cardiovascular risk factors in 39 
randomly selected population samples in 
26 nations over a 10-yr period (13). 

Methods 

Study population - The subjects included 
in the present study were participants in 
the northern Sweden MONICA study. 
Surveys were made from 15th January 
to 15th April in 1986 and 1990 in the 
provinces of Norrbotten and Viisterbot­
ten in northern Sweden. Continuously 
updated population registers were used 
to select randomly 2000 individuals aged 
25-64 yr in 1986 and 2000 in 1990. The 
survey area, which corresponds to the 
area of England and Wales, has a total 
middle-aged population of 262 000 per­
sons. Each year 250 men and 250 women 
in every 10-yr age group (25-34, 35 44, 
45-54, 55-64 yr) were selected and invit­
ed. The invitation was repeated once. Of 
the 2000 individuals invited, 1625 partici­
pated in 1986 and l 583 in 1990. 

The study was approved by the Ethics 
Committee for Human Experiments at 
the University of Umea, Sweden. 

Non-participant.1· The reason for non­
attendance was obtained from 207 
(56.7%) of the 375 non-respondents in 
1986 and from 203 (49.4%) of 422 non­
respondents in 1990. More than half of 
the interviewed non-participants were 
not interested in medical assessment. 
Other reasons for non-participation 
were: not possible to contact, temporary 
residence outside the screening area, or 
hospitalised or too ill to participate. Less 
than 1% had died after selection. Com­
parisons between participants and non­
participants did not reveal any major sys­
tematic differences (14, 15). 

Dietary registration Consumption 
frequencies of a variety of 82 food items 
were reported on a nine-level scale, rang­
ing from never eaten to eaten four or 
more times per day (16). The question­
naire included eight questions on the 

consumption frequency of various types 
of fats, nine on milk and dairy products, 
seven on bread and cereals, none on fruit, 
vegetables and root fruits and eight on 
sugar containing snacks and soft drinks. 
Five questions on spirit, wine and beer 
consumption were included in a list of 
beverages. The remaining 36 questions 
recorded potato, rice, pasta, meat and 
fish intake. The reported consumption 
frequencies were converted to number of 
intakes per day and the nutrient intake 
was estimated in standard portions (16). 

The list of food items was reduced to 
49 items in 1990. The present evaluation­
of dietary intake was therefore restricted 
to the individuals included in 1986. 

.~fedical registration - The participants 
received a mailed questionnaire which in­
cluded questions on medical history, diet­
ary, physical and smoking habits, and 
psycho-social situation. At the medical 
examination, which took place after at 
least a 4-h fast, the questionnaire was 
returned, blood pressure and anthropo­
metric measurements registered and ave­
nous blood sample drawn. Serum con­
centrations of total and HDL-cholesterol 
and triglycerides were analysed by enzy­
matic methods using commercial kits 
(Boehringer Mannheim GmbH, Mann­
heim, Germany). Serum triglycerides 
were only assessed in overnight fasted 
participants in 1990 (cf. Table 2). Systolic 
and diastolic blood pressures were mea­
sured with the subject seated using Lhe 
random zero technique ( 17). Details of 
the standardised procedures and meth­
ods have been described elsewhere ( 14, 
15). 

Evaluation of dental status Two ques­
tions on dentai status were included in 
the questionnaire. Three alternatives 
were given for each question: I) Do you 
only have your natural teeth? 2) Do you 
have natural teeth and a removable par­
tial denture? 3) Do you wear full den­
tures? These questions were answered se­
parately for the maxilla and mandible. 

Statistics Computerised data hand­
ling was approved by the National Com­
puter Data Inspection Board, Sweden. 
The Statistical Analysis System (SAS re­
lease 6.03 edition 1988; SAS Institute 
Inc., Cary, North Carolina, USA) was 
used for basic statistical analysis. 

The association between loss of teeth 
and various dietary variables and tradi­
tional CVD risk factors were analysed in 
two ways. Firstly, the differences between 

age-adjusted means and their SE were 
calculated and tested with Student's /­
test for men and women separately. The 
means and measures of variation were 
standardised for age using analysis of co­
variance in the GLM procedure in SAS 
(18). Adjustment for study year did not 
affect the results further. The chi-square­
test was used to compare numbers of 
dentate and edcntulous individuals with 
hypertension or with different numbers 
of risk factors. All tests were two-tailed 
and P-values below 0.05 were considered 
statistically significant. Secondly, the risk 
of being edentulous was evaluated for 
different levels (quintiles) of dietary ex­
posure or values of CVD risk factors 
taking the lowest quintile as the reference 
category. Multiple logistic regression 
analysis (19) was used to control for con­
founding factors. Factors that arc likely 
to influence the exposure-disease rela­
tionship under study were taken into ac­
count. We 1) adjusted for age (additional 
adjustment for education level did not 
have any major influence on the results) 
and 2) simultaneously included all vari­
ables that in step 1 had a significant in­
creasing or decreasing effect. This was 
done to find the relative impact of each 
variable. Odds ratios with their 95% con­
fidence limits are presented. 

Results 

The overall response rate in the northern 
Sweden MONICA study was 81.3°/i, in 
1986 and 79.2% in 1990. All respondents 
had answered the questions on dental 
status, but the number of participants 
who had answered other questions var­
ied. The results are presented for data 
merged for the 2 yr but similar results 
were found when data were analysed se­
parately for 1986 and 1990. 

The number of participants with total 
loss of teeth (full denture in both maxilla 
and mandible) was 415 and 2202 claimed 
to have at least some natural teeth (Table 
I). The remaining 591 participants had a 
full denture in one jaw or at least one 
partial denture. These 591 participants 
were not included in the statistical anal­
ysis. The number and percentage of eden­
tulous participants were higher in 1986 
than in 1990 in a.11 groups (Table 1). Oniy 
one man, and no women, aged 25-34 yr 
had complete tooth loss (Table 1). The 
youngest age group was therefore exclud­
ed and groups with complete tooth loss 
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Table I. Distribution of participants by dental status in the MONICA study 1986 (n= 1625) and 1990 (n= 1583). Numbers in parentheses refer 
to the percentage of the age-group or the gender 

Men Women 

Dentate Partial denture' Edentulous Dentate Partial denture• Edentulous 
Age group 1986 1990 1986 1990 1986 1990 1986 1990 1986 1990 1986 1990 

25-34 yr 169 160 5 7 1 (0.6%) 0 (0%) 170 174 17 3 0 (0%) 0 (0%) 
35 44 yr 161 184 41 13 JO (5%) 2 (1%) 169 186 29 18 8 (4%) 2 (1%) 
45-54 yr 133 133 54 49 38 (17%) 21 (10%) 125 143 49 49 38 (18%) 17 (8%) 
55-64 yr 60 88 66 77 85 (40%) 42 (20%) 56 91 57 57 84 (43%) 67 (31%) 
Total 523 565 166 146 134 (16%) 65 (8%) 520 594 152 127 130 {16%) 86 (! 1%) 

' at least one partial denture or a full denture in one jaw. 

Table 2. Age-adjusted odds ratios and their (95% confidence intervals) for separate dietary variables and CVD risk factors. The arrows indicate 
the trend in the risk through the quintiles (-+=no, i=increasing, t=decreasing) 

Men (quintiles) Women (quintiles) 

1st 4th 5th (high) Trend !st 4th 5th (high) Trend 

Energy' 1.00 0.48 (0.23 1.00) 0.59 (0.29-1.20) 1.00 1.36 (0. 72-2.54) 1.23 (0.65-2.31) ----> 
Fat" l.00 0.44 (0.20-0.95) 0. 70 (0.34-1.40) ---> 1.00 1.55 /0.73-3.26) 2.43 (l .17-5.05) 
Fibre" 1.00 0.68 (0.33-1.40) 0.41 (0.20-0.86) I 1.00 0.75 (0.35-1.58) 0.82 (0.39-6. 73) ----> J. 
Fruit" 1.00 0.57 (0.27-1.14) 0.27 (0.13-0.56) ! 1.00 0.56 (0.26-1.21) 0.53 (0.25-1.13) ---> 
Vegetables' 1.00 0.28 (0.15-0.67) 0.18 (0.08-0.38) ! 1.00 0.38 (0.18-0.83) 0.40 (0.19-0.85) 1 
Sweet snacks' 1.00 1.67 (0.80-3.48) 2.55 (1.22-5.32) t l.00 2.12 (1.01--4.46) 2.52 (1.20 5.30) i l 

Cholesterolh 1.00 0.98 (0.55-l.i5) 1.27 (0.72-2.23) ---> 1.00 1.07 (0.56 2.05) 2.34 ( 1.25--4.38) T 
HDL-Cholesterolh 1.00 0.43 (0.25 0.74) 0.34 (0. I 8-0.62) 1 1.00 0.39 (0.22-0.72) 0.35 (0.20---0.62) 1 
Triglycerides' 1.00 3.35 (0. 73-8.58) 2.61 (1.98--6.34) 1 1.00 2.42 (0.60-9.87) 11.1 (3.1-39.4) i BMib 1.00 l.19 (0.66-2.14) 2.07 (1.17-3.63) i 1.00 1.85 (0.99-3.46) 3.44 ( i.87-6.32) i 
Waist-hip ratiob 1.00 1.66 (0.92-3.00) 2.38 ( 1.34-4.22) T 1.00 4.40 (2.34-8.30) 5.98 (3.19-11.2) i 

"dietary data were obtained oniy in 1986 (total nm,n=523 and total nworneo=520). b data from 1986 and 1990 (total nrn,n=l088 and total nw,,mcn= 
1114). ' only analysed in 1990 in overnight fasted individuals (total nm,,,= 272 and total nwom,n = 305). 

or natural teeth were compared for 
35-64-yr-olds. 

The prevalences of edentatitas were 
similar for men and women in both study 
years (Table 1 ), but loss of teeth was 
strongly associated with increasing age 
(Table I) and level of education. Male 
and female participants, with elementary 
school had odds ratios with (95% CI) for 
edentatitas of 2.83 (I .57-5.08) for men 
and 2.87 (1.67-4.94) for women, respec­
tively compared to men and women with 
more than elementary school. 

In 35 44, 45-54, and 55-64-yr-olds, 
75.4'1/c,, 65.4% and 56.9%, respectively, 
had answered all questions in the food 
frequency list in 1986. In all, 29 men and 
11 women with more than 10 missing 
questions were excluded from estimation 
of daily intake of energy, fat and fibre. 
As could be seen (Table 2) an increasing 
risk for edentatitas was found through 
the quintiles for both men and women 
by increasing intake of sweet snacks or 
decreasing intake of vegetables. Men 
with low intake of fruit or fibre had also 
higher risk to be edentulous than those 
with a high intake, and women with high 

intake of fat had increased risk. A com­
parison between the age-adjusted mean 
intakes for the two groups is shown in 
Table 3. As could be seen in Table 3 
the estimated daily energy intake did not 
differ between edentulous and dentate 
participants, but cdentulous men and 
women had a higher daily average intake 
of sweet snacks. Edentulous men also 
had a significantly lower average intake 
of fruit and vegetables and edentulous 
women higher intake of fat than the 
corresponding dentate group (Table 3). 

Elevated blood pressure was defined 
as a diastolic blood pressure 295 mm 
Hg or a systolic blood pressure 2160 
mm Hg and/or intake of anti-hyperten­
sive drug(s). The age-adjusted odds ratios 
for edentatitas was similar in participants 
with normal blood pressure and those 
with a high systolic or diastolic blood 
pressure (data not shown). However, the 
age-adjusted odds ratios to be edentulous 
increased for both sexes by increasing 
quintiles of BMI, waist-hip ratio and se­
rum concentration of triglycerides (Table 

Table 3. Comparison of dietary variables in dentate and edcntulous middle-aged people in 
northern Sweden in 1986. Data are presented as mean±SE adjusted for age 

Men' Women' 

Dentate Edentulous P-valueh Dentate Edentulous P-valueb 

Energy, MJ I day' 9.0±0.2 8.8±0.3 NS 4.7±0.1 5.0±0.1 NS 
Fat, g/day" 83.8± 1.7 82.7±2.9 NS 44.6± 1.0 50.3± 1.6 <0.01 
Fat, E%' 34.2±0.3 34.5±0.5 NS 35.2±0.4 37.0±0.6 <0.05 
Fibre, g/ day' 20.4±0.5 18.4±0.8 <0.05 11.7±0.3 11.1 ±0.5 NS 
Fruit' 1.2±0.1 0.9±0.l <0.01 1.5 ±0.1 1.3±0,I NS 
Vegetablesd 1.1±0.1 0.8±0.l <0.01 1.5 ± 0.1 1.3 ± 0.1 NS 
Sweet snacksd 2.7±0,1 3.4±0.2 <0.01 1.8±0.1 2.5±0.2 <0.001 

' dietary data were obtained only in 1986 (total nm,n = 523 and total nwom,n = 520). h tested with 
a two-tailed Student's I-test. 'estimated daily intake. d servings per day. 
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2). The odds ratios to be e..icntctlous de­

creased for both sexes by increasing se­

rum concentration of HDi.-choles,eral 

(Table 2). A comp,ifison of Laditiunal 

CVD risk facwr levels in edenmlous and 

dentate participants is presented in Taole 

4. 
The use , f tobacco ·.,.as compared be-

c\\een pa,ticipants with or without natu­

ral te;.;th. "Regular smokers" were de­

fined as ;:10se who smoked on~ cigare,te 

or more per day, or had a weekly use 

exceeding 5 g pipe-tobacco or five cigars. 

,hose who used sn.uff at ;cast once da:ly 

were considered "regu,ar ,.nu:T di,")pcrs". 

"N on-,obacco users" were defined as 

Tal,le 4. C:onnar:sun ofcanliova;cular risk factors in den,ale and edentulous middle-aged people 

in northern Swcdc:1. Data are prese,,ted as mean= SE adj1,sted i"or age 

l\len" \\·omen.i 

Dentate Edentulous P-valuc' De,it,,tc I:den:dous P-valuc' 

Cholesterol' 6AY±ll.04 655±009 NS 6.34 l J.04 6.71 o.os / 0.00: 

HDi .-C:1oiesternl' 112±0.01 1.11 :t 0.02 <0.001 1.50±0.001 1.36 :t U.03 <0.001 

Triglycerides' 1.76± 0.07 1.69 ± 2.55 NS U2±J.W 1.84:r:0.11 <0.001 

BMi'1 258±0.l 26 7±0.3 <0.01 25.0±0.2 26.8±0.3 <0.001 

Wa1Sl-Hip' 0.94± 0.002 0.96±0.005 <(1001 0.33 ± U.003 U.87 :r:0.00:i <0.00; 

,. data from 1986 and 1990 (:otal nm,,,=1088 and torn] 11. 0 "''"=1114). 'tested w;th J two-tailed 

SLidcn(s t-1.est. 111mol1 l. ,: kg/nr'. c circ.umfercnc~ ratio. 

Table :\. Logistic regression or age, cducatio,1, c:ict and CVD ris,c fa~tors sir.mltaneously on 

cb,t,,I status (teeth/no teeth"; 

Men Women 

(1!=472) (11~415) 

O<lLs ratio 95•; CI P for ~-coeff Odds ratio 95'½, CI P for ~-coeff 

Age 4.-14 J.04-6.49 *** 4.50 3.36-7.75 *** 
Educ,,tion 2.63 1.49-4.63 *** 2.86 1.64 4.97 *** 

Fc1i :'.1C,t lTI moc1~~ 1.24 1.02- I.SlJ 

fibce U.CJ7 0.79 1.20 NS not in model 

Frui:s 0.81 0.66-0.99 * not in mt>Jel 

Vegdab,cs O.S2 0.67 1.00 * IJ.80 0.66-0.97 * 

Sweet i.17 0.\P-l.41 NS 1.22 1.00-1 AS 

Chok,teroi not in mode. 1.26 1.0::: 1.55 * 
H'.JL-Choles:erol o 83 0 67-1.03 =0J8 0.88 o.n-1.01 

HMl I 13 0.94--U5 ;s;s 1.34 1.09-1.54 ** 
Sn!uking : .17 0.70 1.96 NS '.64 0.93 -2.90 =0.09 

Me~ Wo~en 

those who did not smoke or use snuff 

(20). The number of regular smokers was 

signific:mtly highe,· in ali age g:oups 01 

edentulous men and women compared to 

their respective control group (data not 

shown,. Regular use of snu~.- did :1ot dif­

fer between der,tatc and edentulous men 

and women. Regularly smoking men and 

wome:1 had sig:iificantiy higher risk tn 

be -~denmlous ttan non-srnokn, (aon­

tobacco users/ snuff dippers). The odds 

rajos (95"/o Cl) were for men 2.32 

(l.57-3.45) ar:d for WPmen 2.02 

( 1.36-2.'>9). 

When all variables found to ;:;ffect the 

risk to be cdeLtulous (cf. T<tble 2) "ere 

included into the :·egrcssioa model simul­

taneously (Table 5) age, educa Lion and 

intake of fruits and vegetables con­

tributed significantly to explain the in­

creased risk i:1 men, whereas age, educa­

tion, i,1Lake of fat, veg,~tables and S'>"eet 

snacks, BMI, total cholesterol, and 

lTDL-cholestcrol comributed in women. 

B:vn and waist-hip ratio arc both mea­

sures of obesicy and thc;efore only BMI 

was included in the model. Triglyceride 

values were not inc1udc:d due to ";he low 

nurnbe;- of analysed sample,. Th~ 

m:mher of" variables where the values ex­

ceeded cut-off ,,:lues defined by WHO 

as 1isk levels for CVD 121) were com­

pared in edemulous and dentate partici­

pants. Thus, values, of ,,,tal chllle­

sterol > 6.5 mmol/1, devated biood pres­

sure as d.:scribed above, and BMI z. 27 

kg/rn 2, and regular smoking were scored 

as risk value~. Individuals w:1h or,e or no 

risk factor~ were more conm10n among 

dentate individuals than among edentu-

10:1s ones ( Fig. I), and t\\ o Pr more :isk 

var:ab:es were r,1ore common in edentu­

lous individuals. 

;t Discussion 

1-, 

t1J 
0. 

0 

:0:2 risk 

~*~ 

:-;;1 risk ~2 risk 

CZ] i:Je,ntdle 

■ Edentate 

Fig. 1. Percentage of men ar.d women w;lh ~ 1 or ;:> 2 risk factors for cardiovascular disease 

by dencal status in 55-64-yr-olds. 

Tn ,he present study, which was conduct­

ed in an an,a with a high incidence of 

card:ovascular disease (14), dietary in­

take. medical status, and tobacco use 

w~re compared in gronps of middle-aged 

individuals with total moth loss or re­

maining natural teeth. lt was fouad that 

beside high age, !ow 1cvel of educatio•1, 

low intake of vegetables and low level of 

HDL-cholesterol in scrum, increased the 

risk for edcntatitas in both sexes. On the 

group level cdentulous men and women 

also had a higher average daily inta:.::e of 

,wee, snacks, were more obese ::md more 



Crequently we;-e regul,lf smokers tha;-1 the 
respective dentale group. However, these 
Vc.i°ia'1les Liid not :rnve a consistent effect 
for the genders i,1 the multip:e regression 
analyses. Fu:ther, edcatLclot,s indivi(,ua·s 
more often had two ur more factors at 
levels considered unfavourable for de\'el­
oping cardioyascular disca,e c!Jmparecl 
to den,atc sex and :.ge mat-:hcd gruups. 
Our findings support the hypothesis that 
individuals with high levels of dental 
disease ha,e r.1ore frJavoLlrahle leve,s of 
ris:< foctors fo:· deYcloping athe:osckrot­
ic diseases (9-12. 22. 23) 

The participants in tte s:udy were nm­
dornly selected from updated population 
re~ iskrs. The ,,articipa tion rate was 
81.3'1/., in 1986 a1,d 79 2°1,, in l 99J. Thus, 
the participants were representative of 
the nortr:ern Swedish. middle-aged popu­
lation in l 98fi aLd 19%. Dental status 
was classified as wta'. to,)th 1oss. rer,,ain­
ir.g catural teeth only, and an interrncdi­
ate status. based on two questions in the 
qucstionm.irc. Tl1e validity o;':hesc qt,cs­
tions was not assessed but we fou,hl an 
expected decrease in preYalence of tootl·.­
lessness between the two survey occa­
sions and an increase with age. The 
prevalence o:' tooth,:ssness -,,as 17% i,1 
1986 ,md 9';(, in , 990 in 45- 54-yr-olds, 
and 4]:;~ in 1986 ::.nd 26% in 1990 i:1 
55-64-yr-olds. These data for 1990 agree 
with the prev,1lence of toothlessness of 
5°,;. in 50-yr-olds ,ind 30''1., ir: 65-yr-olds 
found in a populati,in based ,,udy on 
oral health performed in 1990 in the 
provir:ce of Viistc:botten (24). 

Th~;·e is a sugg,:stion that poo:· die:ary 
irnbits in ter::ns of high energy ancl fa, 
intake. espccia:ly saturated fatty acicls. 
low fibre, \':tamin C and E, and carot­
enoids (7J may enhauce devdopme,,t ol' 
CVD. We found tr.at eder::ulous men and 
women had a lower intake of vegetables 
"-nd lhat edentulous men also had a lower 
intake of fruit th;m dcnt.1tes. This is in 
accordance with HALLING er :ii. (25) wh,, 
reported that edentulou, wt,men !lied a 
lower consumrtion of fresh vegetables 
and fruits than those wi;,h teeth (25). Our 
,tudy ha, not examineu whdhe tb.-~ find­
ing of the lower intake <Jffruits ur ,egeta­
hles and higher in lake of sweets were the 
cause or the result of tooth loss. How­
ever. indiviJJab rady ch,,llge their diet­
ary nab:ts t:nlcss :hey arc insm1c:ed to 
do so. and new. well-fitting ckntures (26, 
27) or osseo-iEtegrmed teeth (28) did not 
improve dietary habits .ne;ely as a result 

of improved cJew'.ng ability. It therefore 
seems likely that the reported dietary 
haoits ir: the edentulous participar:ts re­
fle;:;; their past dietary habits. Ar. assoc:a­
tior: between CVD and cent::.! s:atus is 
not fully tmdersH>Oli and the presen: 
study design does not allow any conclu­
sion on causality but merely on cova;·;­
ati,,ns betweer: these variables. Varia­
tio,1s i11 li,es1yle anc sncia; situation. 
among which dietary and smoking habits 
are i:icludcd, may explain some covaria­
tiofl i11 w,,th loss ar,d ,he number llf 
unfavo~1rable CYD r;sk f'<1ctc,rs hut this 
must be confirmed in sti:dies where the 
outcome variable is measured in a more 
ditl;:rentiated way, e.g. as number of 
:eeth. 

We found support for the hypothesis 
that middle-aged individuals with tooth 
Joss have a more unfavourable risk factor 
profile for CV D. Fc:rther rnpport may be 
lound in a Finnish ,tudy (22) :tEd two 
Swedish studies (11, 2) reporting a rela­
tiunship between dental caries, BMI, fat 
,,nd fibre intake :n adolescents. Three 
otb:r ,tud:c,s in adt,lts show :hat patienb 
with myoenrdial (9, 23) or cerebral in­
farction ( 10) had poorer den:al status 
lhan controls. In our study, edentulous 
i:;anicipan,s mnre ofkn had two or more 
dsk rac:ors associared wit:·, a:lier,,sc:ero­
sis than dcntate controls. Preventive 
meast:res in adolescents and you11g 
adults witJ-; high adiv:ties of dcnta; caries 
or periodontitis freq1..emly include su­
crose restric:ion, general dietary advice, 
and advice to stop smoking. This study 
,ugges; that co;,;nsellir.g on balanced 
dietary hat'its and non-smoking given by 
dental per,on'1e1 ,o orally dise:,ses pa­
tients - recommendations given to im­
prove resistance al dental caries or 
period0:1tit :s - could dso improve gen­
eral health and possibly abo irnpn,ve risk 
factors for CVD. This raay be an advan­
tage since young subjects may he difficult 
to mo;irnle lei alter their lifestyle stop 
smoki:1g or chang;; jietary habirs - ie 
order to influence the dcveloprr;ent of 
CVD 2s ti"iey perceive the benefit as re-
111otc or difficult to prov~. 
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