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Eating is a complex activity. Our knowledge 
of the interrelationship of masticatory ef- 
ficiency (the capacity to comminute food), 
nutritional intake, and the psychological 
experience derived from eating is far from 
complete. Furthermore, the possibility can- 
not be excluded that reduced masticatory 
efficiency may affect the gastrointestinal 
system. 

Patients with new complete dentures have 
reduced masticatory efficiency compared 
with those with intact dentition (1-3), a fact 
that may influence dietary intake (4-7). The 
intake of iron and vitamins A and C has been 
reported to be insufficient in individuals with 
complete dentures (8). However, low mas- 
ticatory efficiency does not necessarily mean 
that the dietary intake is not within rec- 
ommended values (9). Apart from the 
physiological and biological effects of dietary 
intake, the choice of food also is of social 
importance and may influence the quality of 
life. 

The correlation between masticatory ef- 
ficiency as determined by different objective 
methods and the subjective experience of 
masticatory performance has been found to 
be weak (10,ll).  Many authors have studied 
the ways in which variations in the design of 
complete dentures can influence masticatory 

efficiency. For example, masticatory effi- 
ciency was found to be related to the exten- 
sion of denture base (12), occlusal patterns 
(13,14), and cusp form (15). However, re- 
lining complete dentures (16) or replacing 
them with new ones (11) did not seem to 
improve masticatory efficiency. 

The aims of this study were to investigate 
how the transition from old to new complete 
dentures affects masticatory efficiency, the 
subjective experience of masticatory per- 
formance, and the dietary intake and to 
analyze the relationships between these 
variables. 

Materials and methods 
Subjects and dentures 

The material consisted of all patients in 
good general health who during the autumn 
of 1982 attended the Department of Pros- 
thetic Dentistry, University of Umeb, to be 
fitted with new complete dentures by 
students. Forty-six patients attended; two 
patients were excluded because of poor gen- 
eral health and one because of difficulties in 
participating. Thus 43 patients remained: 24 
women and 19 men. The average age was 
63.7 years, the median age 65 years, the SD 
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13.2 years, and the range 39-82 years; three 
patients were less than 50 years old. Only 
two of the subjects had severe anamnestic 
dysfunction (index 11), and none had severe 
clinical dysfunction (index 111) of the sto- 
matognathic system in accordance with Hel- 
kimo's index (17). 

The stability, retention, occlusion, and 
protrusive and lateral occlusion of the old 
dentures were subjectively assessed by one 
of the authors (H-S. J.  Gunne) in accordance 
with criteria described previously (18). The 
stability was poor in about a quarter of the 
upper and about three quarters of the lower 
dentures. The corresponding figures for 
retention were about 30% for the upper and 
about 80% for the lower dentures. Acrylic 
teeth were used in 61% of the old dentures 
and porcelain in the others. The occlusion 
and protrusive and lateral occlusion were 
estimated in accordance with criteria 
described previously (18), and the protrusive 
and lateral occlusion was found to be incor- 
rect in approximately 90% of the cases and 
the occlusion in 40%. Consequently, the 
quality of the old dentures was on the whole 
comparatively poor, and the patients were 
in need of new dentures. 

The subjects reported that they had on 
average used complete dentures for 29.5 
years (range, 5-52 years). Half of the sub- 
jects said they had problems with chewing. 
Ninety per cent said that some foodstuffs 
were very difficult to chew, and a quarter 

had to avoid certain foodstuffs because they 
could not chew them at all. Nineteen subjects 
(44%) did not think that their food was well 
chewed before it was swallowed. 

All subjects were provided with new com- 
plete dentures aimed at obtaining the best 
possible stability and retention and as cor- 
rect occlusion and protrusive and lateral 
occlusion as possible (18). Acrylic 20" teeth 
were used. 

Masticatory efficiency 
The subjects were investigated on three 

testing occasions in accordance with the 
schedule in Fig. 1. 

Masticatory efficiency was calculated by 
two methods, both described elsewhere 
(2,3, 19). In the first method gelatin 
(hardened with Formalin) was used as test 
material and the breakdown measured by 
calculating the summarized area of the mas- 
ticated material. Almond was used as test 
material in the second method and the break- 
down measured by fractionating the almond 
particles in a sieve system. In this study we 
used gelatin cubes with sides of 20 mm, not 
22 mm as described earlier (2). Test pieces 
1-4 were chewed with 20 strokes and test 
pieces 5 and 6 until the subjects felt ready to 
swallow. For pieces 5 and 6 the chewing time 
and number of chewing strokes were also 
recorded. 

The areas of the gelatin particles in test 
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Fig. 1. Experimental 
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lormancc schedule for the three - dietary intake testing occasions. 
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pieces 3-6 were calculated after the chewing 
was finished. Then the test subjects were 
subjected to the second method and chewed 
four almonds (3). To enable the subject to 
adapt to the material, the first almond was 
eaten and swallowed. The second, third, and 
fourth were chewed for 10, 20, and 40sec, 
respectively. The masticated almonds were 
fractionated in a sieve system, and a chewing 
efficiency index (Ci) was calculated, ranging 
from I to V, with I representing the greatest 
chewing efficiency. 

Both tests were repeated after 1 week. 
The calculated areas of the gelatin pieces 
chewed with 20 strokes and until the test 
subject felt ready to swallow were based 
on results pooled from the two tests. The 
number of strokes per second of chewing 
was calculated for all gelatin pieces. 

Masticatory efficiency 259 

1. In the clinic the subjects chewed four 
foodstuffs (apple, carrot, hard bread, 
almond) and a piece of gelatin. The assess- 
ment of chewing was classified and scored 
by the subjects themselves as follows: very 
easy = 0; rather easy = 1; neither easy nor 
difficult = 2; rather difficult = 3; very dif- 
ficult = 4; and impossible to chew = 5 (test: 

2. The subjects were asked how they 
assessed the chewing of 45 listed foodstuffs 
in a questionnaire. Both hard and soft food- 
stuffs from the seven different food groups 
(20) were represented. The foodstuffs were 
scored as follows: no  problem with chew- 
ing = 0; some problems with chewing = 1; 
very difficult = 2; and impossible to chew = 
3 (test: SP 11). 

Furthermore, on testing occasion 111 the 
subjects were interviewed about their sub- 
jective experience of chewing. On testing 
occasions I and 111 the subjects were asked 
about symptoms from the gastrointestinal 
organs and the use of laxatives (Table 1). 

SP I). 

Subjective experience of masticatory 
performance (SP) 

two methods: 
The subjective experience was assessed by 

Table 1. The experience of chewing, gastrointestinal symptoms, and use of laxatives as reflected 
in answers to the questionnaire on testing occasion 111 

No 
Better Worse difference 

1. How can you chew your food now compared with 
earlier (with the old dentures)? 28 3 12 

Yes No 
~ ~~~~~ 

2. Is there any foodstuff that you can chew now but had to avoid 

3. Is there any foodstuff that is easier to chew now than earlier (with 

4. Do you think the food is well chewed when you swallow it? 
5 .  Have you changed your food habits since you got your new 

6. Do you think that it takes less time to eat the food with the new 

7.  Have you gotten used to the dentures? 
8. Are you satisfied with the dentures? 

earlier (with the old dentures)? 

the old dentures)? 

dentures? 

dentures? 

~~~ 

14 29 

29 14 
35 8 

8 35 

13 30 
43 0 
41 2 

~~ 

As 
before Less 

~~ ~ ~~~ ~ 

9. Are you taking fewer laxatives? (Answered by those who used 
laxatives on testing occasion I, n = 9) 3 6 

10. How are your gastrointestinal symptoms? (Answered by those 
12 10 who had symptoms on testing occasion I, n = 22) 
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Dietary intake (DI) 
A 4-day dietary record was kept by the 

subjects, who were carefully instructed to 
note all intake of food, using both verbal 
and written information. The dietary records 
were evaluated by a dietitian (A-K. Wall). 
When the nutritional content was calculated, 
certain standards for portions and their nutri- 
ent content were used (21). Special food 
composition tables were also used (22). The 
reference groups used to evaluate the dietary 
intake were the Swedish nutritional rec- 
ommendations (20) for subjects aged 51 
years or more, and for total intake of energy 
subjects aged 52-70 years were used. Rec- 
ommended intakes for evaluated variables 
are given in Fig. 4. For those subjects whose 
age diverged from these reference groups 
the recommended intake for the relevant age 
was used. 

The subjects also supplied the intake fre- 
quencies for the 45 listed foodstuffs for which 
they had assessed their chewing capacity. 
The following alternatives were used: never, 
once or twice a month, once a week, more 
than once a week, once a day, and more than 
once a day. 

Correlation analyses 
The correlation between the two methods 

for measuring masticatory efficiency and 
between the two methods in which the sub- 
jects assessed their masticatory performance 
was calculated. The correlation between 
masticatory efficiency and subjective experi- 
ence of masticatory performance was cal- 
culated, as was that between masticatory 
efficiency and dietary intake. 

Statistics 
The statistical calculations were made with 

Student’s paired and unpaired t test for the 
continuous variables of the gelatin method 
and with Wilcoxon’s matched-pairs signed 
rank test and the Mann-Whitney U test for 
the noncontinuous variables of the almond 
method and of the methods for the subjective 
estimation of chewing. The Spearman rank 
correlation test was used in the correlation 
analyses (23,24). 

A p value < 0.05 has been used as the 

lowest significance level for tests of differ- 
ences. The following characteristics and 
abbreviations (within parentheses) are used 
in the text: mean value ( f ) ,  standard devi- 
ation (SD), range, and coefficient of 
correlation. 

Results 
Masticatory eficiency 

The ability to comminute gelatin, 
measured as the areas of gelatin particles, 
improved gradually over the three testing 
occasions when the subjects chewed with 20 
strokes (Table 2). The differences between 
testing occasions I and I1 and between I 
and I11 were statistically significant (paired t 
test). When the subjects chewed until they 
felt ready to swallow, there was a statistically 
significant improvement between testing 
occasions I and I1 (paired f test). Thereafter 
the masticatory efficiency did not improve. 

The subjects’ ability to comminute 
almonds also improved over the test period. 
The Ci for the three testing occasions is given 
in Fig. 2. If a subject had different index 
values at the two repeated tests on any of 
the three occasions, the indices were added 
and divided by two. The differences between 
testing occasions I and 11 but not between I1 
and I11 were significant (Wilcoxon’s rank 
test). 

When the subjects got their new dentures 
and chewed gelatin, the number of strokes 
and the chewing time until they felt ready to 
swallow decreased (Table 3). The dif- 
ferences between testing occasions I and I1 
were significant for both variables (paired t 
test). During the adaptation period (from 
testing occasion I1 to 111) there was an 
additional but not significant decrease in 
both the number of strokes and chewing 
time. The chewing speed, in strokes per 
second, was constant during the test period 
but showed an interindividual range of 1.1- 
2.2 strokes/sec. 

Subjective experience of masticatory 
performance 

When the subjects’ assessments after 
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Table 2. Calculated areas in cm2 (x, SD, and range) of masticated gelatin particles 
after chewing with 20 strokes and until the subject felt ready to swallow 

Testing occasion 

I I1 111 
~~ 

20 strokes X 

SD 
Range 

Until subjects i 
felt ready to 
swallow SD 

Range 

~~ ~ 

89.2--+--101.6 106.7 
I*- 

19.7 21 .o 20.9 
64.0-140.6 59.2-139.2 74.3-172.3 

119.3----+---133.1 137.2 

30.7 26.2 23.8 
62.4-182.0 67.2-187.4 85.4-199.7 

* Difference is statistically significant. 

Table 3. Number of chewing strokes and chewing time until the subject felt ready 
to swallow (when using gelatin as the test material) 

Testing occasion 

I I1 111 
~ ~~~ 

No. of chewing f 
strokes 

SD 
Range 

Chewing time x 
( s 4  

SD 
Range 

~~ ~ ~~ 

103.5- * -91.7 86.5 -*- 
48.5 35.0 36.8 

38.0-266.0 40.5-189.0 31.5-206.0 

65.7- * -56.2 55.7 

26.9 19.2 20.2 
25.0-155.0 29.0-112.5 27.0-113.0 

-*I 

* Difference is statistically significant. 

chewing apple, carrot, hard bread, almond, 
and gelatin with the old and the new dentures 
were compared, the greatest improvement 
was found for carrot. Most subjects (n = 29) 
assessed hard bread as very easy to chew on 
both testing occasions. 

With regard to the total sum of points from 
each subject’s evaluation of chewing the 4 
foodstuffs and gelatin, the subjective experi- 
ence had improved for 26 subjects (out of 
43) and had deteriorated for 10 subjects. The 
improvement for the group as a whole was 
statistically significant (Wilcoxon’s rank 
test). 

On testing occasions I and 111 the subjects 
gave their assessments for chewing the 45 
listed foodstuffs, and the relationship of the 

NO. OF 

s‘!J’ TESTING OCCASION 
111 I1 I 

1 1  I a n  

Fig. 2. Distribution of subjects in accordance with dif- 
ferent chewing efficiency indices (Ci) on the three test- 
ing occasions (I means a very good, V a poor chewing 
efficiency). 
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MINCED MEAT 

TESTING 
OCCASION 
I I11 
0 0  
1 

STEWED 

14 
14 

HORSEMEAT 
FRIED PORK 
APPLE/PEAR 
SPARERIBS 
PORK CHOP 
WHITE CABBAGE 
SWEDISH TURNIP 
CARROT 

i a  
i a  
19 
19 
20 
23 
23 
23 
24 

1 

3 

12 
12 
a 

O~MINCEO MEAT 

STEWED 

1 i / E :  BREAD 

’m HORSEMEAT 
FRIED PORK 
APPLE/PEAR 
SPARERIBS 

11 
17 
17 16 
17 I 16 PORK CHOP 
23 WHITE CABBAGE 
26 SWEDISH TURNIP 
27 CARROT 

IMPOSSIBLE TO CHEW 
DIFFICULT TO CHEW 
SOME PROBLEMS WHEN CHEWING 

Fig. 3. A survey of the subjects’ assessment of those foodstuffs most difficult to chew and the number of subjects 
with problems when chewing these foodstuffs on the two testing occasions. 

total sum of points from the two occasions 
was compared. Twenty-six subjects got a 
lower score (that is, estimated that the food- 
stuffs were easier to chew) and 11 a higher 
score on occasion 111 than on occasion I. 
The improvement was statistically significant 
(Wilcoxon’s rank test). 

When the 45 listed foodstuffs were ranked 
in accordance with the problems they gave 
the subjects when chewing, there was no 
systematic difference between testing 
occasions I and 111. Fig. 3 gives the 10 food- 
stuffs that were most difficult to chew on 
both testing occasions and the number of 
subjects who had problems chewing these 
foodstuffs. Carrot, Swedish turnip, white 
cabbage, pork chop, spareribs, and apple/ 
pear with the peel on were the most difficult 
to chew and were ranked in the same order 
on both testing occasions. 

Most of the subjects, 28 out of 43, said 
they could chew better with the new dentures 
(Table 1). New foodstuffs could be included 

by 14 subjects, and 29 thought that some 
foodstuffs were easier to chew after the treat- 
ment. Only a fifth of the subjects had 
changed their food habits. All had gotten 
used to the dentures, and all but two were 
satisfied with them. Almost half of those with 
gastrointestinal symptoms had experienced 
an improvement, and six of nine subjects 
had decreased their consumption of 
laxatives. 

Dietary intake 
The results from the evaluation of the 

dietary record from testing occasions I and 
I11 are summarized in Figs. 4 and 5. 

Testing occasion I .  The mean intake of 
energy was below the recommendations for 
men and within the recommendations for 
women (Fig. 4). Intake of energy from fat 
exceeded the recommendations, was below 
for carbohydrates, and in agreement with 
recommendations for proteins. The intake 
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1. ENERGY (KCAL 

2. ENERGY FROM 
FAT 

3. ENERGY FROM 
PROTEIN 

4 .  ENERGY FROM 
C ARBOHY DRAT1 

5. INTAKE OF 
CALCIUM 

6. INTAKE OF 
IRON 

7. INTAKE OF 
VITAMIN A 

8. INTAKE OF 
VITAMIN C 
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RECOMMENDED INTAKE 

P d 
1900 2400 

00-2200) L?000-2800) 

25  -35% 

I0 - 15% 

50 -60% 

600 mg 

10 mg 

0.8mg IOmg 

Fig. 4. Dietary intake (mean values) on testing occasion I in relation to recommendations (20). 

NO. OF 
SUBJECTS 

Fig. 5 .  Number of 
subjects with sufficient 
intake on testing 
occasions I and III. The 
variables are listed in 
Fig. 4. 

V A R I A B L E S  

0 OLD DENTURES 0 NEW DENTURES 

60 mg 
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of Ca,\Fe, and vitamin C was adequate. 
The intake of vitamin A was just below that 
recommended. 

Testing occasion I11 compared with I .  Fig. 
5 gives the number of subjects who fulfilled 
the recommendations for the eight variables. 
With the exception of intake of energy from 
carbohydrates (variable 4) and intake of vit- 
amin A (variable 7) there were only small 
differences between the two testing 
occasions. For variables 4 and 7 there were 
fewer subjects who fulfilled the recom- 
mendations on testing occasion I11 than I. 
No statistically significant changes were 
found for any of the eight variables between 
testing occasions I and 111. 

For each of the eight variables in the diet- 
ary record the subjects were classified in two 
groups, those who fulfilled the recom- 
mendations and those who did not. The dif- 
ference in masticatory efficiency between the 
two groups was tested with the results from 
the gelatin method (unpaired t test) and the 
results from the almond method (Mann- 
Whitney U test). For none of the eight van- 
ables was there any significant difference 
in masticatory efficiency irrespective of the 
method used. 

The frequencies of intake of the 45 listed 
foodstuffs did not change between testing 
occasion I and I11 in any systematic manner. 

Correlation analyses 
On testing occasion I correlations were 

found only between Ci and masticatory 
efficiency when chewing gelatin with 20 
strokes ( r  = 0.58; p C 0.01) and until the 
subjects felt ready to swallow ( r =  0.45; 
p < 0.01) and between Ci and assessment of 
45 listed foodstuffs ( r  = 0.31; p < 0.05). 

Table 4 gives the correlation coefficients 
withp values < 0.05 between the tested vari- 
ables on testing occasion 111. There was a 
low to moderate correlation between the 
masticatory efficiency and subjective experi- 
ence of masticatory performance, except 
for Ci and assessment of chewing 45 listed 
foodstuffs. There was a low correlation be- 
tween the two methods for measuring the 
masticatory efficiency and a moderate cor- 
relation between the two figures for the 

Table 4. Coefficient of correlation (with p values 
<0.05) between the Variables of masticatory efficiency 
and subjective experience of masticatory performance 
on testing occasion I11 ( n  = 43) 

A B C D 

A 
B 
C 0.36' 0.46** 
D 0.53*** 0.32' 0.48** 
E 0.49*** 0.30' 0.63"' 

* p < 0.05; ** p < 0.01; * * *  p < 0.001. 
A = masticatory efficiency, 20 strokes (gelatin). 
B = masticatory efficiency, until the subject felt ready 

C = chewing efficiency index (almonds). 
D = estimation of chewing 5 foodstuffs. 
E = estimation of chewing 45 listed foodstuffs. 

to swallow (gelatin). 

subjective experience of masticatory per- 
formance. 

Discussion 
All but three patients who attended for treat- 
ment during the autumn of 1982 participated 
in the present study. Because there was no 
selection the material was representative of 
patients who were treated with complete 
dentures at that time. 

Masticatory efficiency was measured by 
two methods. Two test materials with dif- 
ferent textures were used, to obtain more 
complete information about the subjects' 
ability to comminute the food. 

When the subjective experience of the 
capacity to chew is measured, there is a 
risk that the subject will overestimate his 
performance (11,26,27). In pilot studies 
subjects failed to express the assessment 
along a scale ranging from very poor to very 
good masticatory performance. We there- 
fore used certain alternatives along an ordi- 
nal scale; a similar method has been reported 
previously (28). To decrease the risk of over- 
estimating the masticatory performance for 
the four foodstuffs and the piece of gelatin, 
the assessment took place directly after 
chewing in the presence of the investigator. 
To gain a more complete understanding of 
the subjective assessment of chewing, the 
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subjects also scored their experience of ~ 

chewing 45 ordinary foodstuffs, for which 
they gave the frequencies of intake. 

If the subjects hesitated or expressed dif- 
ficulties in choosing among the six alter- 
natives when assessing the chewing of the 
four foodstuffs and the piece of gelatin, they 
were guided by the investigator. The chew- 
ing of the listed 45 foodstuffs was assessed at 
home, and, to make it easier for the subjects, 
only four alternatives were used. 

The ordinal score points were summarized 
for each subject and foodstuff, and those 
figures were used in the statistical analyses. 
The differences between the points are not 
equivalent, and consequently the statistical 
procedure is not quite correct, but the statis- 
tically significant differences between test- 
ing occasions I and I11 could certainly not be 
ascribed to this. 

The dietary intake was evaluated by means 
of a 4-day record because that method is 
the one used in the clinical routines of the 
Department. Many methods for evaluating 
dietary intake have been described (29). A 
longer period might make the record more 
reliable, but when 4- and 7-day records were 
compared, the differences were negligible 
(30). When a dietary record is used, the 
results are influenced by the willingness and 
ability of the subjects, and there is a risk of 
underregistration due to forgetfulness. The 
subjects might also be influenced by the 
expectations of the investigator. However, 
in this study we were solely interested in 
possible changes from one testing occasion 
to another and not in the dietary intake as 
such. 

In the present study masticatory efficiency 
improved significantly 1 month after the new 
dentures were inserted. The subjects had 
used complete dentures for a long time 
(mean age, 29.5 years), which may have 
contributed to their speedy adaptation to the 
new dentures and improvement in mas- 
ticatory efficiency, which is in agreement 
with results reported earlier (31). 

When the effects of prosthetic or surgical 
treatment on masticatory efficiency were 
analyzed in previous studies, the results were 
contradictory. Thus optimizing complete 
dentures (16) or surgical correction of 

deformities of the jaws (27) did not improve 
masticatory efficiency. However, many pros- 
thetic factors, such as denture base extension 
or occlusal patterns, have been reported to 
influence masticatory efficiency (12,13). 
Furthermore, surgical reconstruction of the 
mandibular residual ridge and new complete 
dentures gave the same result (32). In a 
previous study (11) with a similar exper- 
imental design and using the same test 
material the transition from old to new com- 
plete dentures did not improve masticatory 
efficiency. The difference between the 
results from that study and the present one 
may be explained in two ways. First, in the 
previous study the breakdown of the test 
material was determined by fractionating in 
a sieve system, a method that makes inter- 
individual comparisons difficult. Second, in 
the present study the results were based on 
four test pieces, whereas in the previous 
study there was only one test piece on each 
testing occasion. The improvement in mas- 
ticatory efficiency presented in this study is 
emphasized by the significant decrease in 
the number of strokes until the subjects felt 
ready to swallow the gelatin pieces. 

A statistically improved masticatory ef- 
ficiency does not need to be of clinical sig- 
nificance. The clinical effect may be better 
expressed by the subjective experience of 
masticatory performance, which improved 
significantly when evaluated by means of 
two different tests. In test SP I the greatest 
improvement was found for carrot, and that 
foodstuff was also classified as the most dif- 
ficult to chew in test SP 11. Most of the 45 
foodstuffs were regarded by a few subjects 
as being more difficult to chew with the new 
dentures than with the old ones. This was 
probably due to method error in recording 
subjective masticatory performance. Meas- 
uring the subjective experience of mas- 
ticatory performance by scoring the assess- 
ment of different foodstuffs on a scale of 
whole integers from one to four has been 
shown to distinguish significantly between 
groups with different dentitions (10). A simi- 
lar method was used and showed a significant 
improvement in the subjective experience 
after surgical reconstruction and new com- 
plete dentures (32). 
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The improvement of the subjective experi- 
ence of masticatory performance was 
emphasized by the subjects' answers in the 
interview during testing occasion 111. Sixty- 
five per cent thought they could chew better, 
and a third could chew new foodstuffs. A 
fifth of the subjects had changed their dietary 
habits (Table 1). The change could be a 
consequence of the treatment, but just par- 
ticipating in a study can increase the interest 
in diet and result in changed dietary habits. 
An improved assessment of chewing could 
also partly be explained by more comfortable 
dentures in general. Many studies have 
pointed out the difficulties complete denture 
wearers have in comminuting the food. 
Twenty per cent of those with removable 
dentures had problems in chewing hard 
bread and apple (33), and a quarter of the 
patients with complete dentures could not 
chew all kinds of foods (26). 

The findings that 10 subjects out of 22 had 
fewer gastrointestinal symptoms and 6 out 
of 9 subjects decreased their consumption 
of laxatives after they had worn the new 
dentures for about 4 months (Table 1) are 
only indications that masticatory efficiency 
could affect the function of the gastro- 
intestinal organs. Masticatory efficiency has 
been reported to have some influence on 
gastric distress (34), but the effect was not 
statistically significant. It is important to 
study these problems more thoroughly. 

Many investigators have studied the 
relationship between dietary intake and den- 
tal state. Edentulous individuals without 
dentures are reported to have a lower intake 
of certain nutrients than denture wearers 
(35). Dental state was found to be related to 
intake of several food items and intake of 
nutrients (5 ) .  Impaired masticatory ability 
was also found to cause shifts in dietary 
selection (6). 

In the present study no systematic dif- 
ferences in dietary intake between testing 
occasions I and I1 were detected. This is in 
agreement with results reported earlier (35). 
Nevertheless, a fifth of the subjects said they 
had changed their dietary habits. Deficien- 
cies in dietary intake are not necessarily 
caused by impaired masticatory efficiency; 
economics also plays a part, and social and 
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traditional factors may influence dietary 
habits. The method used in the present study 
to evaluate the dietary intake, in which the 
intake of energy and nutrients was derived 
from standard portions, is not exact enough 
to detect small changes. If an improvement 
in dietary habits had been noted, this might 
also be ascribed to an increased interest in 
diet as a result of participating in the study. 

A previous study of complete denture 
wearers at our Department showed too low 
an intake of energy and vitamin A for both 
men and women, low intake of vitamin C for 
men, and low intake of iron for women (8). 
In our study deficiencies were found for the 
intake of energy for men and for vitamin A 
for both men and women. The intake of 
vitamin C and iron, on the other hand, was 
more than adequate. In both studies there 
were great interindividual variations in 
intake of energy and different nutrients. A 
mean intake above that recommended there- 
fore does not mean that all subjects have an 
acceptable intake. 

With one exception there was no cor- 
relation between masticatory efficiency and 
the subjective experience of masticatory per- 
formance on testing occasion I. Thus, there 
were subjects with poor masticatory ef- 
ficiency who assessed their chewing ability 
as acceptable or vice versa. Patients could 
have adapted very well to their complete 
dentures and thus overestimated their chew- 
ing ability (26,32,36). On the other hand, 
the chewing of hard or tough foodstuffs is 
difficult even if the dentures function well. 
On testing occasion I11 there was a positive 
correlation between masticatory efficiency 
and the subjective experience of masticatory 
performance, with one exception (Table 4). 
Perhaps the subjects after the adaptation 
period were able to estimate more correctly 
their ability to chew different kinds of food- 
stuffs and were also more motivated. On 
the other hand, no correlation was found 
between masticatory efficiency and sub- 
jective experience when 31 patients who had 
received new complete dentures were tested 

The correlation between different meth- 
ods for measuring masticatory efficiency 
has been found to be weak (25). The two 

(32). 
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present methods for measuring masticatory 
efficiency were, in contrast to in a previ- 
ous study (2), positively correlated on test- 
ing occasions I and 111. The difference in the 
results could be ascribed to the increased 
number of test subjects in the present study 
and to the fact that the test pieces of gelatin 
were smaller and easier to handle in the 
mouth than in the previous study. 

One explanation of the lack of correlation 
between the two methods for measuring the 
subjective experience of masticatory per- 
formance on testing occasion I (there was a 
moderate correlation on testing occasion 111) 
could be an overestimation of or uncertainty 
about the capacity to chew the 45 listed food- 
stuffs. An overestimation could in its turn be 
a consequence of good adaptation to the old 
dentures. 

The results from this study have shown 
that a transition from old complete dentures 
with poor qualities to new ones with good 
retention/stability and balanced occlusion/ 
articulation increases the ability to com- 
minute food. The subjects also estimated 
that their comminuting ability improved. 
However, no influence on dietary habits was 
found. Prosthetic treatment with new com- 
plete dentures implies better chewing 
comfort, but this does not seem to be enough 
to change the dietary habits of our patients, 
at least not in the short-term perspective 
studied in this investigation. 
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