THE INFLUENCE OF WAR AND POST-WAR
CONDITIONS ON THE TEETH OF NORWEGIAN
SCHOOL CHILDREN*

II. CARIES IN THE PERMANENT TEETH OF CHILDREN
AGED 7-8 AND 12-13 YEARS

GuttorM TovERUD?

INTRODUCTION

HANGES in the amount of caries in the permanent
teeth of Norwegian school children during the school
years 1940-1941 to 1948-1949 and 1951-1952 and

1952-1953 are described in this second report on the findings
from an extensive, nationwide investigation conducted by the
Pedodontic Department of the Norwegian State Dental School
with the cooperation of the dentists in twenty-two school den-
tal clinics in widely separated sections of Norway. This in-
vestigation was planned at the outbreak of World War II as
a result of reports from several European countries, including
Norway, that a marked reduction in dental caries among school
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the Milbank Memorial Fund.
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children occurred during World War I. It was hoped that, if
a similar reduction in caries occurred under wartime conditions,
the data collected would provide more evidence on the causes
of the reduction.

In the first report, (Toverud, 1956) the population exam-
ined, the method of examination and the methods of tabulating
the data are described in detail. A few items of primary inter-
est are repeated here.

The children examined were from schools in cities, villages
and rural districts in different parts of Norway, but 1t was not
possible to obtain a random sampling of communities, partly
because of the voluntary cooperation of dentists and partly be-
cause of conditions under the German Occupation. Further-
more, examinations were not done in every community in ev-
ery school year; the same school grades were not included in
every community; and, in a few communities, the grades exam-
ined varied from year to year. In order to minimize any effect
on the findings of year-to-year variation in the composition
of the population examined, data are presented for specific sex
and age groups for selected groups of communities. Three
basic community groups are used, namely, cities, villages and
rural schools;® but data for several communities are shown
separately either because the dental status differed in some re-
spect from that of the appropriate basic group or for some
special reason.

Children in grades 1 and 2 and 6 and 7 were examined in
nearly all communities in each year for which any examinations
were available. Consequently, the population is most constant
and most representative at ages 7 and 8 years and at ages 12
and 13 years. For children of these ages, caries rates during
the period of study are examined in this report.

General consistency of the trends in dental status for the dif-
ferent groups of communities affords the best evidence, it is be-

3 The basic group of cities includes: Egersund, Fredrikstad, Larvik (ages 12 and
13 years only), Skudesneshavn, Tgnsberg, and Tromss. The village group includes:
Aker, Baerum, Eidsvoll, Hedrum, Odda, Oppegaard, Ski, Stord, Strinda, and Tune.
Rural districts combined are: Blaker, Fet, V. Gausdal and Meldal.




Teeth of Norwegian School Children: 11 129

lieved, of their significance and validity. Statistical tests of
significance are used sparingly since the sources of variation
and error in the data are not limited to those associated with
random sampling.

The previous report discussed the findings on changes during
the study periods, 1940-1941 to 1948-1949 and 1951-1952 and
1952-1953, in eruption of the permanent teeth and also in re-
tention and caries status of the deciduous predecessors, if any.
In the following pages, and in a subsequent report, the changes
observed in the amount of dental caries in the permanent den-
tition of the children examined will be described in detail. For
specific sex-age groups in the different communities, annual
rates for several measures of caries status will be presented.
These measures include the following types of rates:

1. Per cent of children examined who had one or more perma-
nent teeth decayed, missing, or filled (DMF), or, alternatively,
the per cent caries free.

2. Average number of DMF teeth per child. This measure of
individual susceptibility to caries is not as useful for young
children who have a limited and variable number of erupted
permanent teeth as for older children.

3. Per cent of total erupted permanent teeth found to be
DMF on examination.

4. Per cent of the total number of each specific permanent
tooth erupted that was DMF.

5. Percentage of DMF surfaces among the total surfaces for a
specific erupted permanent tooth; usually extracted teeth are
included with a constant number of carious surfaces estimated.

6. Percentage of DMF surfaces among the total surfaces of
all erupted permanent teeth.

In the previous report, which described the dental examina-
tion, it was stated that after the first two years, namely 1940-
1941 and 1941-1942, the dentists examined only the status of
the dentition in the right half of the mouth. This was in ac-
cordance with earlier investigations which had indicated that
it is really unnecessary to examine the whole dentition in order
to obtain reliable prevalence rates for caries in population
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groups. However, if the dentition on the right side was com-
pletely free of caries, the left side was examined in order to be
sure that the child was really caries-free clinically.

A study of bilateral symmetry in the occurrence of caries in
the permanent teeth was made for the year 1941-1942 to see
whether the examination of only one-half of the dentition was
justified in these studies of Norwegian school children.

Fig. 19. Percentages of specific teeth DMF on the right side of the mouth
compared with percentages for corresponding teeth on the left side for boys

examined in 1941-1942 in various communities. Specific teeth are numbered
from 1 (central incisor) progressively to 7 (permanent second molar).
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BiLATERAL SYMMETRY IN THE OCCURRENCE
OF CARIES IN THE PERMANENT TEETH

For the study of the reliability of the prevalence of caries in
one-half of the dentition as an index of caries in the total den-
tition, the occurrence of caries in the specific permanent teeth
on the right side has been compared with that on the left side.

Fig. 20. Percentages of specific teeth DMF on the right side of the mouth
compared with percentages for corresponding teeth on the left side for girls
examined in 1941-1942 in various communities. Specific teeth are numbered
from 1 (central incisor) progressively to 7 (permanent second molar).
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Table 16. Comparison of DMF rates for specific permanent teeth on the
right side and on the left side in the lower jaw of 74-8 year old children and
12413 year old children examined in 1941-1942.

Boys GirLs
Ace AT ExamMiNaTIiON Per Cont of Per Cent of
anp Seecrric Toorn | Number Ter b BM’F Number er b SI\ZF
IN Lower Jaw Having cet Having Tee
Tooth! | Right | Left Tootht | Right | Left
CITIES

Age 748 Years
First Molar 296 77 .4 77.7 338 86.1 86.1
Central Incisor 294 4.4 4.8 340 3.5 4.7
Lateral Incisor 217 4.1 3.7 263 2.3 2.7

Age 124-13 Years
First Molar 168 98.8 98.2 175 98.9 98.9
Central Incisor 168 22.0 22.0 176 23.3 23.9
Lateral Incisor 168 17.3 20.8 176 18.7 21.6
Cuspid 156 3.2 3.8 174 2.9 6.3
First Bicuspid 142 4.2 3.5 163 7.4 5.5
Second Bicuspid 122 19.7 17.2 143 28.0 14.7%
Second Molar 116 68.1 68.1 144 68.1 66.7

TRONDHEIM

Age 7+8 Years
First Molar 289 75.4 75.1 266 88.0 88.7
Central Incisor 263 4.2 3.4 254 5.5 5.9
Lateral Incisor 181 2.8 2.2 192 1.6 2.6

Age 12413 Years
First Molar 283 97.2 95.4 298 98.7 98.0
Central Incisor 283 23.0 22.3 297 30.3 30.6
Lateral Incisor 283 20.1 19.1 298 26.8 25.5
Cuspid 267 3.4 4.1 297 5.7 6.4
First Bicuspid 236 18.6 13.1 284 14.1 17.6
Second Bicuspid 197 30.5 31.5 240 354 329
Second Molar 200 70.0 75.0 244 77.5 80.3

VILLAGES

Age 7+8 Years
First Molar 351 80.6 82.9 388 83.0 85.8
Central Incisor 356 4.2 3.9 383 3.4 3.7
Lateral Incisor 253 2.4 4.0 303 4.0 4.0

Age 12413 Years
First Molar 266 97.0 98.9 240 97.9 98.3
Central Incisor 266 18.4 18.4 240 20.8 20.0
Lateral Incisor 266 15.0 15.4 239 15.1 17.6
Cuspid 255 3.5 3.1 239 8.4 4.6°
First Bicuspid 234 15.8 12.4 231 14.7 10.8
Second Bicuspid 207 28.0 23.7 202 32.2 30.7
Second Molar 196 72.4 72.4 193 82.4 81.9
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Table 16 (Continued)

A E Boys GirLs
GE AT EXAMINATION
Number Per Cent of Numb Per Cent of
aNp Seecrric TooTr Havi Teeth DMF H“ ber Teeth DMF
IN Lower Jaw aving aving | ____ "~
Tooth! | Right | Left Tooth! | Right | Left
GJERPEN
Age 748 Years
First Molar 111 54.1 55.0 85 68.2 74.1
Central Incisor 113 0.9 0.9 87 2.3 2.3
Lateral Incisor 81 1.2 1.2 66 1.5 1.5
Age 12413 Years
First Molar 138 89.9 94 .98 151 9.7 96.0
Central Incisor 137 16.8 16.8 150 19.3 19.3
Lateral Incisor 138 14.5 15.9 151 17.2 14.6
Cuspid 130 0.8 0.8 147 4.8 4.8
First Bicuspid 125 4.8 4.8 142 7.0 5.6
Second Bicuspid 104 7.7 14.4 121 14.9 20.7
Second Molar 102 60. 60. 124 68.5 66.1

1 Number of children with specified tooth erupted on both sides of lower jaw.
» Difference between percentages significant at 0.05 level.
b Difference between percentages significant at 0.01 level.

Rates for children aged 7 and 8 years and for those aged 12
and 13 years at last birthday are shown in Figures 19 and 20
for four community groups, namely, combined cities, Trond-
heim, combined villages, and Gjerpen. For the younger age
group, rates have been used only for the incisors and first per-
manent molars. For each specific permanent tooth in the up-
per and in the lower jaw, the percentages DMF are shown in
Figures 19 and 20; and in Table 16, the number of children
examined, the DMF percentages for teeth in the lower jaw and
the statistical significance of the difference between the DMF
percentages for each tooth on the right and on the left side*
are shown.

4 Since the DMF percentages for a specified permanent tooth in the left and
right sides of the dentition of the children examined in 1941-42, relate to teeth for
the same children, the differences in rates for the antimeres were tested for sig-
nificance by the %2 analysis appropriate for correlated percentages. Only children
with both of the specified antimeres were considered so that each test becomes
essentially a comparison of rates for two matched samples (See, Cochran, W. G.:
Biometrika, December, 1950, 37, Parts 3 and 4.) Chi-square (with Yates’ correction)
was obtained from the following formula:

b—c|]—1)2
xz(c‘“_.) = ({_bJ.T___)_

(Continued on page 134)
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As can be seen from Figures 19 and 20, the bilateral sym-
metry in the DMF status of the several teeth is very close in
most cases. In a few instances some discrepancies are noticed,
particularly in those morphological groups where only a very
few erupted or carious teeth are present. The bilateral sym-
metry for the permanent first and second molars is very close,
and these teeth, in most instances, also show the highest caries
rates. Furthermore, the charts demonstrate very clearly that
there is no systematic difference in the pattern of bilateral sym-
metry as between boys and girls or as between the different
community groups.

The conclusion may be drawn from this preliminary analysis
of bilateral caries that the examination of only the right half
of the dentition should provide a closely accurate picture of
the total dental condition. These bilateral symmetry studies
confirm the results of earlier ones mentioned in Part I, Brekhus
(1931), and also the more recent studies by Calonius (1953),
Welander (1955), and others.

A further discussion of bilateral symmetry of caries and re-
lated questions will be taken up later in a separate publication.

Per CenT oF CHILDREN WITH NO CARIES
IN PErmaNENT TEETH

The dental health status of children is usually expressed in
rates of occurrence of dental caries among individuals in a pop-
ulation group rather than of non-occurrence or freedom from
caries. However, since we are interested in the “health” of the
individual and of the population, it should be logical to record
the frequency of healthy dentitions instead of diseased denti-
tions. The main reason for not doing so is that very few ind:-

b = number of children with the left antimere DMF, but not the right; and
c=number of children with the right antimere DMF, but not the left.

A significant difference at the level selected (0.05) would have rejected the nuil
hypothesis of no difference in the caries experience of the specified teeth in the right
and left sides of the dentitions of the groups of children studied. As shown in
Table 16, significant differences occurred in only three instances for teeth in the
lower jaw. In the upper jaw, four differences were significant (P.01-.05), as follows:
ages 7+ 8 years, lateral incisors for girls in villages; ages 12 + 13 years, first molars
for girls in cities and second bicuspids for boys and for girls in wvillages.
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Tﬁble 17. Per cent of boys and girls aged 748 years with no carious permanent
teeth.

NuMBER OF Numser oF CHILDREN | PEr Cext Wit Not!
S;noon Curoren Examiner | Wite No DMF Teers DMF Teeta
EAR
Boys Girls Boys Girls Boys Girls
CITIES

194041 255 235 32 20 11.4 7.0
1941-42 306 346 51 35 17.9 8.6
1942-43 315 336 60 19 19.1 13.2
1943-44 327 315 88 58 26.9 17.5
194445 290 286 83 61 28.6 20.7
1945-46 355 274 116 64 30.3 25.6
1946-47 404 324 126 83 30.9 24.6
194748 411 397 105 78 24.9 18.5
194849 377 366 109 74 27.7 19.7

TRONDHEIM?
194841 220 195 40 17 14.6 7.5
194142 299 271 61 25 19.7 9.3
1942-43 266 257 66 27 25.8 10.5
194344 165 143 39 3 24.1 25.1
194445 117 145 34 38 27.2 26.9
194546 155 155 72 61 43.1 35.8
1946-47 209 223 39 23 20.4 11.1

VILLAGES
194041 371 358 59 39 15.0 9.6
194142 364 392 61 49 16.6 11.9
1942-43 428 404 126 69 28.6 16.4
1943-44 394 339 111 69 28.6 20.9
194445 263 284 83 80 32.2 27.7
1945-46 388 376 162 145 42.1 39.5
1946-47 256 252 109 76 4.2 30.5
194748 320 319 115 92 36.2 27.3
194849 311 314 99 56 31.5 18.9

GJERPEN
1940-41 103 95 33 25 34.5 27.2
194142 114 87 50 23 4.6 27.0
1942-43 117 89 65 34 57.4 40.8
1943-44 100 85 71 48 73.0 53.5
194445 104 100 77 69 73.8 67.5
194546 120 121 103 91 86.1 74.7
1946-47 141 137 115 97 80. 71.3
194748 131 122 101 78 77.6 65.0
194849 121 120 95 81 79.0 67.8

1 Adjusted to an equal number of children for each half-year of age and weiihtcd for each half-
year according to distribution of average number of erupted permanent teeth based on first three

ye:;r;fo examination in 1948-1949; and 7 year-old children only in 1947-1948.
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Fig. 21. Per cent of boys and of girls aged 7+8 years with caries-free
permanent dentition in various communities during the period 1940-1941 to
1948-1949.

viduals in most countries of the Western world are free from
dental caries. The child, starting with caries-free teeth, usually
very early will acquire some caries, so that by the teen-age
period not far from 100 per cent of children show evidence of
past or present caries. Such high rates make impressive propa-
ganda for prevention of this disease. Even if the percentage
of diseased teeth among all permanent teeth is not nearly so
high, certain groups of teeth, such as the molars, may have
caries at almost the same high level. From a therapeutic point
of view it is, of course, of great value to know the number or
per cent of diseased teeth or diseased surfaces. In this publica-
tion, therefore, the usual DMF rates will be used to express
dental health for the permanent dentition.

Before the rates for caries experienced by the children during
the study period are examined, it is of interest to note the in-
crease during the period in the percentages of children with
caries-free permanent dentition. For boys and girls aged 7 and
8 years, the percentages with no caries in any erupted perma-
nent tooth are shown in Table 17 and Figure 21. As will be
seen, not more than from 7 to 15 per cent of the children in
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combined cities, Trondheim, and villages had caries-free per-
manent teeth in 1940-1941. These rates increased considerably
—about three to four times—up to 1945-1946, and then de-
creased. In Gjerpen the initial per cents as well as the later
maximum per cents, also in 1945-1946, were much higher, 27—
35 and 75-86 per cent, respectively for girls and for boys. In
all four community groups, more boys than girls had caries-free
dentition. In no instances are the figures for 1948-1949 as low
as those for 1940-1941.

AveraGE NumBER oF DMF PermanenT TeeTH PER CHILD,
1940-1941 To 1948-1949

The average numbers of DMF permanent teeth per child
in the years 1941-1949, in four community groups——cities,
Trondheim, villages, and Gjerpen—are shown in Figure 22 and
Table 18 for age groups 7 + 8 years and 12 + 13 years.®

7 + 8 Year-Old Children. As will be seen from Figure 22, the
initial average number of carious teeth per person, for children
7 + 8 years old, is about the same for cities, Trondheim, and
villages, ranging from 3.2 to 4.0 DMF teeth. The averages
decrease steadily each year until 1946 and then rise again.
The values for Gjerpen are lower, and the reduction greater,
but the shape of the curves is similar. The reduction for Gjer-
pen amounts to 2.3-2.4 and for the other groups 1.1 to 1.9 teeth
per child. The percentage reduction varies from 75 to 85 per
cent in Gjerpen and from 32 to 50 in the three other commun-
1ties.

12 + 13 Year-Old Children. For the age group 12 + 13 years,
the curves for cities and villages are practically identical
throughout. In 1941, the first year, the average for boys is 11
DMEF teeth and for girls 12.4 to 12.8. Here, too, we find a drop

5 Ages 7 and 8 years and ages 12 and 13 years have been combined in many of
the charts and tables for the various DMF rates in order to reduce erratic annual
variations by using larger numbers of children. In most instances, the DMF rates
have not been adjusted for single years of age within the combined age groups.
Rates adjusted for age by single years and by half-years were computed for many

population groups but the results differed so little from the unadjusted rates that
the latter have been used.
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Table 18. Average number of permanent teeth DMF per child, by sex and age
Eroups 748 and 12413 years, for children in cities, Trondheim, villages and
jerpen, 1940-1941 to 1948-1949.

AGE AND Boys GrzLs
Scmoor Year Cities Trondheiml Viliages IGjerpcn Cities Trondheiml Villages IGjerpen
AVERAGE NUMBER OF PERMANENT TEETH DMF PER CHILD!

Age 748 Years
1940-41 3.2 3.3 3.2 2.7 3.8 4.0 3.7 3.1
194142 3.1 3.0 3.2 2.1 3.4 3.6 3.4 2.9
194243 2.9 2.9 2.5 1.5 3.3 3.3 3.1 2.1
1943-44 2.5 2.6 2.4 0.9 2.7 2.8 2.9 1.2
194445 2.5 2.4 2.3 0.7 2.6 2.5 2.4 0.9
1945-46 2.2 1.7 1.9 0.4 2.4 2.1 2.1 0.8
194647 2.2 2.8 1.9 0.6 2.5 3.6 2.4 0.9
194748 2.5 — 2.2 0.7 2.8 — 2.3 1.2
194849 2.3 a 2.2 0.6 2.7 - 3.0 1.1

Age 12413 Years
1940-41 11.0 12.0 11.0 10.2 12.4 12.6 12.8 10.6
194142 10.7 11.8 11.1 9.0 11.6 13.7 12.0 10.3
194243 9.7 11.3 10.0 8.2 11.0 13.0 11.2 8.9
1943-44 9.0 9.7 9.2 7.2 10.5 12.3 10.4 6.7
194445 7.9 8.7 8.5 6.3 10.0 10.8 9.5 6.9
194546 7.9 8.6 7.7 4.5 9.4 10.1 8.9 5.7
194647 7.1 9.8 7.7 3.9 8.8 12.2 9.1 4.8
1947-48 7.3 11.1 7.7 3.7 9.2 ° 8.6 4.6
1948-49 7.8 3 7.7 3.8 8.8 s 8.8 3.7

NUMEBER OF CHILDREN

Age 748 Years
194041 255 220 371 103 235 195 358 95
1941-42 306 299 364 114 346 271 392 87
194243 315 266 428 117 336 257 404 89
1943-44 327 165 394 100 315 143 339 85
194445 290 117 263 104 286 145 284 100
194516 358 155 388 120 274 155 376 121
194647 404 209 256 141 324 223 252 137
194748 411 b 320 131 397 b 319 122
194849 377 — 311 121 366 — 314 120

Age 12413 Years
194041 206 303 296 146 180 307 262 157
194142 168 283 266 138 176 298 240 151
194243 230 240 275 135 195 250 267 148
194344 304 146 333 135 330 167 300 132
194445 320 155 360 131 332 174 298 135
194546 270 211 400 130 292 235 379 112
1946-47 271 187 249 133 271 195 221 109
194748 276 110 296 132 311 o 280 94
194849 285 — 299 109 277 — 264 95

1 Average number for whole mouth; average values for teeth on right side are multiplied by two.
» No examinations in 1948-1949.

b Seven-year olds only in 1947-1948.

¢ Thirteen-year old girls only in 1947-1948.
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Fig. 22. Average number of permanent teeth DMF per child at ages 7+ 8

and 12 + 13 years in various communities, 1940-1941 to 1948-1949,
in the curves, the lowest level being reached in 1947 for cities,
and 1946 to 1948 for villages. In Trondheim, values are some-
what higher, reached a low in 1946, and the upturn, after 1946,
1s sharper. Gjerpen shows definitely lower values in this age
group, as at the younger ages, and the curves drop steadily
until 1949. From 1940-1941 to the lowest value, the reduction
in the average number of carious teeth per child in cities and
in villages amounts to 3.3-4.2, with a percentage reduction of
30-36. In Gjerpen the corresponding figures are 6.5-6.9 teeth
and 64-65 per cent.

Figure 23 shows the average number of DMF teeth per child
for each of the ages 7, 8, 12, and 13 years separately in the
same four community groups. Curves for single years of age
are somewhat irregular but there is no essential difference in
the trends from those shown in Fig. 22. The increase with age
in the average number of DMF teeth is demonstrated in Fig.
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Fig. 23. Average number of permanent teeth DMF per child at ages 7, 8,
12 and 13 years in various communities, 1940-1941 to 194-8—1949

23. This reflects both an increase in the number of teeth
erupted and in the number of teeth affected by caries.

DMF TEeerH As PERCENTAGES OF ToTAL
ErupTED PERMANENT TEETH

The percentages of the erupted permanent teeth that were
found to be decayed, missing, or filled for boys and girls exam-
ined each year from 1940-1941 to 1948-1949 describe changes
in the development of caries during the period better than the
average numbers of DMF teeth since the time of eruption of
permanent teeth was not constant throughout these years.
The percentages of the total erupted permanent teeth that
were DMF are shown in Table 19 for boys and for girls at ages
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Table 19. Per cent of total permanent teeth DMF for boys and girls at ages
7+8 years and 12413 years in cities, Trondheim, villages, Gjerpen and rural
districts, 1940-1941 to 1948-1949.

Bovs Gires
AGE AND
Scmoot YEz | .. |Trond-| Vil |.. Rural i rvond| Vit |, Rural
Cities heim? | 1 Gjerpen| Dis- Cities heimt | 1 Gjerpen]| Dis-
eim ages i eim ages L
tricts tricts
PER CENT OF TOTAL PERMANENT TEETH DMF
Age 7248 Yeors

194041 3451 36.51 33.41 27.7| 36.4 34.9°1 40.7 ] 34.8| 28.5} 36.3
194142 30.3} 32,9} 31.8] 20.3] 30.5 31.7 ¢ 35.0] 32.0} 26.9| 32.0
194243 29.11 31.0} 25.171 15.3] 29.4 30.0) 33.8§ 29.0] 19.9] 29.2
194344 25.31 27.8] 25.2 8.5 1 22.5 25.6 ] 26,61 27,9 11.61 23.0
194445 25.1 ] 25.3] 24.1 7.81 17.8 25.6 1 24.7} 24.0 8.7 18.3
194546 23.91 18.8} 19.8 4.6 | 16.5 22,6 | 20.5| 20.0 7.4 14.8
1946-47 23.9 1 29.7 | 20.6 6.4 19.5 24.81 35.2 ] 23.4 8.51 19.6
194748 27.6 s 23.3 7.8 1 22.1 27.5 s 23.4 ) 11.1} 24.7
194849 24.6 — 23.8 6.4 23.7 25.3 — 28.3] 10.0] 24.3

Age 12413 Years
194041 4221 45.5| 42.5| 39.6} 43.2 46.4 | 46.4 ] 48.2 | 40.2{ 49.4
194142 41.5) 459 | 42.8{ 34.7| 46.4 43.2 | 51.2] 45.4} 39.0{ 49.9
194243 38.5{ 43,9 38.6 32.4| 39.4 41.7 1 49.0 42.2] 33.5} 43.3
194344 35.4 1 38.0] 36.8| 28.8} 36.7 39.91 46.71 39.5] 24.9{ 37.3
194445 31.8 33.61 34.0] 25.2} 31.8 38.11 41.0] 36.4| 26.0} 34.2
194546 31.3 | 33.7} 30.7 18.7 | 28.6 35.71 38.7] 34.2 21.7| 29.1
1946-47 28.6 | 38.5] 30.9} 15.8| 26.6 33.71 46.6 | 35.1 ] 18,4} 28.1
194748 28.9 | 4. 31,1} 14.6 | 30.7 35.2 b 33.11 18.3§ 29.5
194849 31.1 — | 31.9] 15.3§ 25.9 33.9 — 34.4 | 14.6 ] 28.2

NUMBER OF ERUPTED PERMANENT TEETH
Age 748 Years

194041 1,200 { 1,007 | 1,791 506 338 {} 1,283 958 { 1,900 519 422
1941-42 1,552 {1,362 | 1,823 582 223 |} 1,864 | 1,411 § 2,103 476 278
194243 1,548 | 1,233 | 2,093 570 228 || 1,848 | 1,262 | 2,182 478 319
194344 1,623 766 | 1,887 505 355 |} 1,659 762 | 1,760 439 549
194445 1,440 549 | 1,233 489 432 || 1,457 736 { 1,417 520 568
194546 1,617 714 | 1,816 566 577 |} 1,446 785 | 1,937 632 561
194647 1,842 987 1 1,198 652 478 ] 1,639 | 1,128 | 1,278 718 450
194748 1,899 — | 1,481 625 389 {i 2,051 — | 1,588 659 389
194849 1,766 — 11,454 596 414 i} 1,940 — i1,671 643 452

Age 12413 Years
194041 2,697 | 3,991 | 3,828 | 1,871 969 || 2,411 | 4,156 | 3,465 | 2,063 731
194142 2,158 | 3,627 | 3,442 | 1,782 757 1t 2,356 | 3,986 { 3,165 | 1,987 751
194243 2,889 | 3,086 | 3,549 | 1,699 574 {| 2,573 | 3,314 | 3,537 1 1,959 | 1,054
194344 3,860 | 1,868 | 4,180 | 1,690 | 1,013 || 4,363 | 2,204 | 3,962 | 1,763 | 1,255
194445 3,993 { 1,995 | 4,530 | 1,640 | 1,107 || 4,341 | 2,289 | 3,882 { 1,781 | 1,242
194546 3,413 | 2,676 { 5,017 | 1,581 { 1,129 {| 3,851 | 3,058 | 4,948 | 1,464 | 1,274
194647 3,342 ] 2,388 | 3,107 | 1,641 890 |{ 3,527 | 2,554 { 2,870 | 1,427 | 1,047
194748 3,502 {1,375 ] 3,655 | 1,653 798 i| 4,088 b 3,627 { 1,182 920
194849 3,597 — | 3,624 | 1,343 868 |} 3,613 — | 3,377 | 1,200 | 1,088

1 No examinations in 1948-1949.
s Seven year-olds only examined in 1947-1948.
b Thirteen year-old girls only examined in 1947-1948.
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Fig. 24. Per cent of total permanent teeth DMF at ages 7+ 8 years and
12 +13 years in various communities, 1940-1941 to 1948-1949,

7 and 8 years combined and at ages 12 and 13 years combined
for each of the community groups. Trends in the DMF rates
are depicted in Fig. 24.

Ages 7 + 8 Years. At ages 7 and 8 years, the percentages for
DMTF teeth are highest in the first year 1940-1941 and decrease
to the lowest percentage in 1945-1946 in the combined cities,
Trondheim, combined villages, Gjerpen, and in the combined
rural districts.® After 1946, there i1s an increase in the DMF

6 Variation among annual DMF rates for specific sex-age groups in each of the
groups of communities and in the communities shown separately is significant at
the .01 level or less by the %2 test of significance for variation among a series of
percentages, and the differences between minimum and maximum DMF rates are
highly significant. This estimate of the probability that the observed variation
could occur from chance alone depends on an assumption that data for each year
are for independent, randomly selected individuals in the given populations, a con-
dition which does not fully apply to these data for several reasons: (1) the number
of teeth on which the DMF per cent is based is not a completely independent num-
ber of observations since one tooth is not “independent” of all other teeth in the
same mouth in the usual statistical sense; (2) the populations examined are not
distributed equally each year among the various schools and communities in the
combined community groups and in a single community are not distributed equally
each year among different schools; so that there is a possibility of some selective
variation as a result of differences in the populations examined or differences in

(Continued on page 143)
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rates. These changes are consistent for both boys and girls.

Although the trends in DMF rates are similar for the differ-
ent community groups, the amount of the reduction from 1941
to 1946 varies. In the cities, for boys the DMF rate decreased
from 34.5 to 23.9 per cent, a reduction of 31 per cent; in vil-
lages, the rates were 33.4 and 19.8 per cent, a reduction of 41
per cent. In Trondheim, the DMF rate for boys decreased 49
per cent, and in Gjerpen the DMF rate for boys was only 4.6
in 1945-1946 giving a percentage reduction of 83. For the com-
bined rural districts, the DMF percentages for boys decreased
from 36.4 in 1941 to 16.5 in 1946, a decrease of 54 per cent.

As may be seen in Fig. 24, DMF rates for girls show approxi-
mately the same reduction as the DMF rates for boys in each
of the community groups.

Ages 12 + 13 Years. At ages 12 and 13 years, the percentages
of the total permanent teeth that were DMF showed a down-
ward trend in all the community groups, but there was very
little or no decrease in rates until 1942-1943 and the minimum
rates did not occur in the same year in the different commun-
ities. However, most of the reduction in DMF rates occurred
from 1941-1942 to 1945-1946, and, in the following three years,
changes in DMF rates were very small in the various commun-
ity groups, with the exception of Trondheim.

The DMF rates at ages 12 + 13 years were almost the same
in cities as in villages throughout the period 1941 to 1949 both
among boys and among girls. Among boys, the DMF rate for

diagnostic standards of the examining dentists; and (3) rates for successive years for
children aged 7+ 8 years, or 12 + 13 years, are not based on independent populations
since most of the children 7 or 12 years of age in one school year are included at ages
8 or 13 in the next year. When the third factor of correlation between successive
ages in successive years is eliminated by computing annual rates for single years of
age, the variation among annual rates for the different communities is significant
at the .01 level or less; but the effect of the other two factors cannot so easily be
eliminated. Since the usual statistical measures of variation in rates that might be
expected as a result of simple random sampling are not appropriate to these data
the results of such tests are not given. Patterns of change are of principal interest,
as previously stated, and the validity of specific trends in dental caries in these com-
munities is based chiefly on consistency of these patterns. Some fairly large irregu-
larities in rates from year to year for a community group may result from a com-
bination of several types of sampling and error variation; and, on the other hand,
small changes from year to year may have real significance if part of a consistent

pattern.



144 The Milbank Memorial Fund Quarterly

Per { T
Cenr 8ovYs GiRLS
7+8 YEARS 12413 YEARS 7+B YEARS 1I2+13YEARS
cimes
o coceemencees  TRONDHEIM
7 Om=0==0 VILLAGES
Rt GIERPEN Uprer
604 (‘\.\
—~ Uppr g \ s
501 \ 4 , UpreER J
\ SN
904 *
W, UrPPer . a \\‘ !
N N f
N s
50+
LOwWER
404 LOWER Lower g
a Lower . 2N BN ‘.\/
301 s ‘ : 7
C Y
20
104
T 1941 9245494536 97904 1991 42 43 944546 474849 1941 9243 94 45 46474549 194! 42 43 9345 46 57 4649
Y £ A R

Fig. 25. For total permanent teeth in the upper jaw and for those in the
lower jaw, the per cent DMF at ages 7+8 years and at ages 12 +13 years

in various communities, 1940-1941 to 1948-1949.
permanent teeth was 42 per cent in 1940-1941 in cities and in
villages. The percentage in cities decreased to 28.6 in 194647
and in villages to 30.7 in 1945-1946, reductions of 32 and 28
per cent, respectively. Among girls, the reduction in the DMF
rates was 27 per cent in cities and 31 per cent in villages from
initial rates of 46 and 48 per cent DMF teeth.

In Trondheim, the maximum DMF rates were recorded in
1941-1942, 45.9 and 51.2 for boys and girls, respectively. The
decrease in rates amounted to 27 per cent for boys and 24 per
cent for girls in 1945-1946, and in this City there was a definite
rise in the DMF rates in the school year 1946-1947."

The greatest reduction in the percentage of DMF teeth 1s
found for Gjerpen. From rates of 40 per cent in 1940-1941 for
both boys and girls, the rates decreased to 15 per cent, a reduc-

7 Examinations were done in a reduced number of schools in Trondheim in
1947-1948. For the children examined, the DMF rates showed a further increase
over the preceding year. No children were examined in 1948-1949.
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Table 20. Per cent of total permanent teeth DMF in the upper and lower jaws
separately for 78 and 12--13-year old children in cities, Trondheim, villages
and Gjerpen, 1940-1941 to 1948-1949.

AGE AND UrpER Jaw Lower Jaw
ScrooL YEAR

Cities Trondheim’l Villages lGjerpen Cities 'I‘rondheim" Villages ‘Gjerpen

BOYS—PER CENT OF TEETH DMF

Ages 7-+8 Yearst

194041 38.7 40.9 37.4 33.0 33.2 33.8 31.6 24.5
1941-42 32.7 36.6 34.5 22.0 30.6 31.3 31.3 19.9
1942-43 31.2 33.0 26.9 16.2 29.0 29.9 24.8 15.0
194344 26.4 30.2 26.5 7.5 25.7 26.7 25.0 9.7
194445 25.9 29.6 26.2 8.1 26.6 23.6 23.7 8.1
1945-46 23.8 22.0 21.4 5.8 24.4 16.4 19.1 3.8
194647 25.0 34.8 23.5 8.2 23.7 26.8 18.4 4.9
1947-48 30.9 — 25.0 9.1 25.3 — 22.0 6.9
194849 27.9 — 25.9 8.0 22.8 — 22.3 5.2
Ages 12413 Years
1940-41 50.5 54.3 50.4 48.3 34.2 36.7 34.8 31.1
1941-42 50.3 55.6 50.9 41.7 32.6 36.2 34.8 27.7
1942-43 45.8 53.0 45.8 39.8 31.4 34.7 31.7 25.1
194344 42.5 46.1 43.6 35.4 28.4 29.8 30.1 22.4
1944-45 38.3 39.2 39.7 30.5 25.4 28.2 28.3 20.1
194546 36.4 40.3 36.0 21.9 26.4 27.3 25.5 15.6
194647 32.8 47.4 35.0 17.6 24.6 29.8 26.9 14.0
1947-48 33.7 55.5 36.5 16.7 24.2 33.9 25.8 12.5
194849 37.5 —_ 39.1 19.2 24.9 — 25.0 11.5

GIRLS—PER CENT OF TEETH DMF

Ages 748 Yearst

194041 35.9 48.4 37.7 30.2 37.0 37.5 34.4 29.9
1941-42 33.7 38.5 34.3 31.9 32.5 35.0 31.9 25.2
1942-43 31.5 35.8 30.7 22.7 30.7 34.3 29.6 20.0
194344 24.1 28.7 30.0 9.5 28.8 27.1 27.2 14.2
1944-45 26.2 25.2 24.9 7.7 26.7 25.4 24.4 10.5
194546 20.6 20.8 19.2 7.4 26.2 20.9 21.3 7.9
194647 25.7 40.4 24.3 10.1 25.1 31.2 23.2 7.6
1947-48 30.3 — 24.4 10.3 26.5 — 22,5 12.6
194849 27.5 — 30.6 10.0 24.9 — 27.4 10.5
Ages 12413 Years
1940-41 56.1 58.0 57.8 48.4 36.8 34.7 38.8 32.3
1941-42 52.0 62.0 53.4 45.6 34.4 40.3 37.6 32.5
1942-43 48.1 58.6 49.8 39.8 35.4 39.5 34.7 27.4
194344 46.2 54.0 47.1 28.6 33.6 39.5 32.1 21.3
1944-45 45.5 48.5 42.1 29.7 30.8 33.6 30.8 22.4
1945-46 41.4 45.5 39.8 25.8 30.1 31.9 28.6 17.7
194647 38.1 56.2 41.4 21.4 29.5 37.2 28.9 15.6
1947-48 40.4 — 40.0 21.0 30.1 — 26.3 15.7
1948-49 39.8 — 42.1 17.5 28.2 — 27.0 11.8

1 Only inciuors'and first molars included at ages 78 years,

2 No examinations in 1948-1949; in 1947-1948, 8 year-old children and 12 year-old girls not
examined,
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tion of 63 per cent. The minimum rates occurred in 1947 to
1949.

For the combined rural districts, the percentage reduction
from 1940-1941 rates was 40 for boys and 43 for girls, and min-
imum rates were recorded in 1946-1947.

DMF Rates for Upper and Lower Jaws. The percentages of
the total erupted permanent teeth in the upper and lower jaw
separately that were decayed, missing or filled are shown for
boys and girls aged 7+ 8 years and 12 + 13 years in each com-
munity group in Fig. 25 and Table 20. For both jaws, the
DMF rates decreased considerably in the period 1940-1941
to 1948-1949. At ages 7 + 8 years, the lowest DMF rates for
the upper teeth are in 1945-1946 for both boys and girls in
combined cities, Trondheim, combined villages and in Gjerpen,
and there is a tendency for the rates to increase in 1946-1947.
For teeth in the lower jaw, the minimum DMF rates are in
1945-1946 or 1946-1947 and there are very small differences
between these two years for each sex in all community groups
except Trondheim where rates were higher in 1946-1947. At
ages 12 + 13 years, the lowest rates were recorded from 1945-
1946 to 1948-1949. For teeth in the upper jaw, there is a
slight increase in DMF rates in 1947-1948 or 1948-1949 except
among girls in Gjerpen. Rates for the lower jaw continued
downward or leveled off after 1945-1946 except in Trondheim.

Differences between the caries rates for the upper and lower
jaw are small for girls and somewhat larger for boys aged 7 +8
years of age. At these ages only the incisors and first molars
have been considered. The lower first molar has a higher caries
rate than the upper but the lower incisors have lower caries
rates than the upper. These differences are nearly counterbal-
anced at ages 7 + 8 years. Differences in caries rates for indi-
vidual teeth are discussed in the next section.

In the 12 + 13 year-old groups, rather large differences in the
DMEF rates for the two jaws are apparent. In the cities, Trond-
heim, and in villages, rates for the lower jaw in 1940-1941
range from 34 to 37 per cent for boys and 35 to 39 per cent for
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girls compared with rates for the upper jaw of 50 to 54 per cent
for boys, 56 to 58 per cent for girls. The values for Gjerpen
are lower but the same relationship is present. The maximum
reduction in Gjerpen was about 64 per cent both in the upper
and in the lower jaw. In cities and wvillages, the maximum re-
duction in DMF rates for the upper jaw was 28 to 35 per cent
and for the lower jaw was slightly less for corresponding com-
munity and sex groups.

The magnitude of the difference between the upper and
lower jaw at ages 12 + 13 years is explained by an increase in
the excess of caries in upper incisors as compared to caries in
lower incisors as age advances whereas the difference between
upper and lower first molars is eliminated since nearly all first
molars are carious by age 12 + 13 years.

DMF RaTes For SpeciFic TEETH IN THE
UrpER AND LOWER JAws

For specific permanent teeth erupted, the percentages DMF
are shown in Table 21a and b for boys and girls aged 7 + 8 in
each of the community groups. Corresponding percentages are
given in Tables 22a and b for ages 12 + 13. Figure 26 illustrates
changes in the DMF status of each tooth during the period
1941 to 1949 for boys and girls aged 7 +8 years and 12 +13
years in the villages, and is representative of findings in the
cities. This chart demonstrates clearly the relative caries rates
for the specific permanent teeth in these age groups. The order
of susceptibility of the various teeth is the same as that usually
found. For every morphological type of tooth, in boys and in
girls, each curve declines from the levels of 1941 or 1942. At
ages 7 + 8 years, the lowest values are found in 1945 or 1946;
after these years the rates rise except those for the lower in-
cisors. At ages 12 + 13 years, the school years with the lowest
values are not identical for the different teeth and vary from
1946 to 1949. The teeth with the shortest post-eruptive age—
the second molars and the upper cuspids—usually follow the
pattern of the 7+ 8 year old group, whereas the teeth with the



Table 21a. Per cent DMF for specific teeth at ages 7-+8 years in cities, Trond-
heim, villages, Gjerpen and rural districts, 1940-1941 to 1948-1949, and 1951-
1952 and 1952-1953 in Gjerpen.

Boys—748 YEars Girrs—748 YEars
AGE AND Central Lateral First Central Lateral First
ScrooL YEAR Incisor Incisor Molar Incisor Incisor Molar
Upper} Lower| Upper| Lower| Upper| Lower{| Upper| Lower| Upper| Lower| Upper| Lower
CITIES
194041 5.0] 2.9} 6.5} 2.4]75.0] 84.1 7.7 9.9} 9.9} 5.2(75.6]90.5
1941-42 3.0 44} 50] 3.9|67.6]77.6 5.4% 3.5| 9.4} 2.21{70.1]85.7
194243 40 23] 9.4 1.8]61.5174.3 491 211 7.1} 1.1}67.9]| 82.9
1943-44 241 0.9 3.3} 1.3]54.3]68.2 2.3¢ 1.0 0| 0.4155.3}78.7
1944-45 04] 04| 1.9} 0.5]56.4]70.8 1.81 0.7 4.0 01}57.0}73.3
1945-46 04! 03] 1.1] 0.5147.7)63.3 1.3} 04} 1.6 0.5]147.0171.6
194647 20] 1.3] 3.7] 0.4]|49.1}¢6l1.0 1.6 0.6 6.8 0} 54.7167.9
1947-48 354 0.7] 8.1 0.8]59.9]|¢6.8 4.7} 1.3} 9.4 0.3|62.5]71.6
194849 0.7} 0.5} 3.2| 0.8]58.0]{60.7 3.81 0.6 4.1 0.7]61.4] 68.5
TRONDHEIM!
194041 8.3 541179} 4.7|71.2|78.44{ 15.7] 9.0)23.5| 5.3} 81.8}87.1
194142 49 4.1] 50| 2.7167.7]174.0 9.3 5.4 8.0 1.5}176.6} 88.1
194243 5.61 5.21 9.5) 6.0]62.0/ 68.8 6.4| 3.7) 58] 1.2170.686.3
1943-44 241 1.3 0| 1.0 62.4]69.0 2.4} 281 7.2]1 0.9]163.7(73.2
1944-45 3.7 1.8} 271 1.4)57.7]59.1 0.9] 0.7} 1.4 0] 56.6 | 69.5
1945-46 0.9 o} 7.7 0]41.3|42.9 3.8 0.7} 6.7 0} 41.8} 57.7
194647 261 1.9] 9.4 0.7168.0(70.1110.4] 3.2114.3] 3.7{79.5(79.2
VILLAGES
194041 5.7} 3.3| 6.4 2.673.3]81.9 7.2} 6.8110.6} 4.7|77.8/}86.9
1941-42 531 4.2 5.7 2.3171.9]79.9 6.5} 3.4111.6 3.8|72.8}83.1
194243 271 2.2 5.51 1.3]55.6|64.0 60| 25| 4.6] 1.6}67.3]79.1
1943-44 2.6} 1.31 4.81 1.5} 54.4|64.5 6.97 09| 8.3} 0.7162.0]74.8
1944-45 1.1 1.2 2.4 0.6]53.2]61.7 2.7 0] 3.1 0] 54.1}66.5
1945-46 241 14| 4.6 1.3141.6{47.2 2.5) 0.8} 4.3] 1.1]41.31}56.9
194647 4.0} 0.8) 8.81 0.6]44.1]|48.2 4.2 04} 7.7 0]49.6} 64.3
194748 4.2 0.6] 6.2 0]48.7158.9 46} 0.6} 6.7 01}]50.3]| 627
1948-49 3.81 0.3} 3.8 01}51.9]59.4 4.2}1 1.0} 6.81 0.8]67.6]75.8
GJERPEN
194041 8.5] 59|13.2]| 2.7161.2|60.01} 12.2} 8.7} 14.8} 5.1}56.2{72.0
194142 1.1 09} 4.4 1.1{48.1|54.11113.3} 2.3}112.5] 1.4}59.5}68.2
194243 3.6 09| 2.4 01]30.21]39.3 5.4 0} 9.1 0| 44.7 | 55.7
1943-44 1.2} 1.0 0] 1.4]16.5} 24.2 0] 2.4 0 01}22.8]36.9
1944-45 2.6 0 0 0] 14.9 | 20.6 1.2] 1.0 0 0}]16.8 ) 27.6
194546 0 0 0 0{11.8 | 10.0 0 0 0 017.9}21.8
194647 3.9 0110.0 0110.91} 12.9 1.8] 0.7} 44| 0.9]20.1§19.9
1947-48 1.9 0| 2.2 1.117.5(18.4 291 1.7 2.8} 1.0}{21.61{32.8
1948-49 2.1 o} 2.0 0154} 14.4 2.0{ 0.9} 4.8 0}19.8]28.3
1951-52 1.7 0t 2.1 01}29.225.9 8.0 0 10.8 0] 32.5]38.9
1952-53 2.6 0| 6.8} 0.7} 31.4] 33.7 6.0} 1.6 8.3 1.3]141.7]49.2
RURAL DISTRICTS

194041 11.1§ 9.1123.1} 4.1177.8]79.7|110.6} 8.8]11.1{ 6.4 | 74.7 | 88.8
194142 5.4 01111 0] 69.0 83.3 0] 2.0 7.4 0] 80.4 | 8.0
194243 2.6 2.2 0 017171711 1.8 0] 7.4 0] 66.7]81.7
1943-44 0 0 4.2 01]54.2154.2 1.1 0 2.0 01]60.6(58.1
194445 0 0 0 0138.1]52.3 1.1 0} 2.0 0]44.0149.1
1945-46 0 o} 1.9 0] 35.8] 48.6 0 0 0 0130.9i45.4
194647 0 0| 4.9 0} 43.8] 56.2 1.4 0] 4.8 0} 38.816l1.2
194748 3.3 0 6.7 0153.21]539 0 0 0 0] 55.8]67.5
194849 0 0 0 0160.3] 63.3 0 0 0 0] 59.1}652

1 No examinations in Trondheim in 1948-1949; and 8 year-olds not examined in 1947-1948,



. Table 21b. Number of specific permanent teeth erupted at ages 748 years
in cities, Trondheim, villages, Gjerpen and rural districts, 1940-1941 to 1948-
1949, and 1951-1952 and 1952-1953 in Gjerpen.

Bovs—7+48 Yrars GirLs—7+8 YEears
AGE AND Central Lateral First Central Lateral First
ScuooL YEAR Incisor Incisor Molar Incisor Incisor Molar
Upperl Lower Upperl Lower Uppcr| Lower Upperl Lower Upperl Lower Upperl Lower
CITIES
1940-41 180 | 241 77 {170 | 236 | 246 209 {232 | 111 192 221 | 232
194142 233 1298 | 119 | 233 293 | 299 297 {341 | 160 {275 |} 338 | 343
194243 251 1306 {106 217 | 301 {311 288 | 328 | 182 272 |} 333 |33
194344 253 1317 {120 | 237 {317 |} 321 266 | 312 } 151 | 238 | 304 ;310
194445 227 281 | 107 | 199 |[273 | 284 227 1285 125 213 }270 | 281
1945-46 253 | 338 90 }216 | 333 | 343 238 270 | 123 207 |264 | 271
194647 295 | 391 | 109 | 247 | 377 | 390 255 1317 | 147 | 240 {309 | 321
1947-48 310 {401 {123 | 258 | 389 | 391 321 {392 | 191 | 298 {379 | 391
1948—49 281 | 367 {124 | 250 | 355 | 361 317 | 359 {193 [292 [ 355 | 362
TRONDHEIM!
1940-41 144 | 203 67 | 129 | 205 | 213 140 | 189 68 | 131 | 187 | 194
194142 203 | 267 80 1187 | 288 {296 215 {257 {125 1197 |} 265 | 268
194243 197 | 248 84 | 168 | 255 | 260 188 ] 245 | 103 | 173 | 248 | 255
194344 123 159 54 | 103 157 | 158 123 | 141 69 112 135 | 138
194445 82 | 112 37 74 111 115 117 | 142 69 | 106 | 143 | 141
1945-46 111 {152 39 96 | 150 | 154 131 { 152 60 | 116 | 146 | 149
1946-47 153 ] 206 64 | 138 | 197 | 201 183 {221 |[105 |161 | 210 | 221
VILLAGES
1940-41 283 | 361 | 110 | 272 | 345 | 359 307 | 352 161 | 296 | 343 | 352
1941-42 302 | 357 | 141 | 261 | 345 | 354 340 {385 215 {318 | 372 |39
194243 335 | 417 | 164 | 299 | 405 | 419 351 | 397 217 {320 {391 | 398
194344 302 | 380 | 147 | 262 | 373 | 383 291 | 334 {169 | 268 | 326 | 333
194445 188 | 251 84 | 171 | 250 ¢ 253 226 | 271 {128 | 208 | 268 | 278
194546 286 | 368 | 130 | 235 | 377 | 381 316 | 365 | 187 | 281 | 363 | 369
1946-47 199 | 252 80 | 165 | 245 | 247 212 | 245 | 117 (193 | 246 | 244
194748 236 | 308 | 113 | 209 | 298 | 304 259 | 317 1149 | 234 | 300 | 303
1948-49 239 298 | 104 {203 | 293 | 298 284 | 310 | 161 | 256 {306 | 310
GJERPEN
194041 82 |} 102 38 75 98 | 100 82 92 54 79 89 93
1941-42 94 | 113 45 88 | 106 | 111 75 87 48 70 84 85
194243 84 | 114 41 83 116 | 117 74 88 44 69 85 88
194344 81 97 48 73 97 99 74 82 37 66 79 84
194445 76 99 33 59 | 101 | 102 81 96 46 72 95 98
1945-46 91 115 33 77 | 119 | 120 100 { 120 68 92 {117 | 119
194647 103 137 40 91 | 138 {139 114 | 135 68 {109 | 134 | 136
194748 103 129 46 92 | 126 | 125 105 | 120 71 | 100 | 116 | 122
194849 97 | 120 49 89 {117 | 118 100 | 117 63 9 | 116 | 120
1951-52 121 164 47 | 113 154 | 162 138 | 168 83 | 131 | 166 | 167
1952-53 153 | 201 88 | 144 | 204 | 202 166 | 193 | 108 | 154 | 192 | 193
RURAL DISTRICTS

1940+41 54 66 26 49 63 64 66 80 36 63 79 80
1941-42 37 41 18 36 42 42 42 51 27 37 51 50
194243 38 45 16 33 46 45 56 61 27 48 60 60
194344 49 71 24 50 72 72 87 | 102 51 78 | 104 | 105
194445 68 84 39 61 84 86 88 | 108 49 80 (109 | 110
1945-46 95 | 110 52 84 | 106 | 107 92 | 108 43 84 | 110 | 108
194647 82 93 41 71 89 89 71 88 42 66 85 85
194748 61 79 30 59 77 76 61 76 29 62 77 77
1948—49 67 84 34 59 78 79 75 88 36 67 88 89

1 No examinations in 1948-1949 in Trondheim; and 8 year-old children not examined in 1947-
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Fig. 26. Percentages of specific permanent teeth DMF at ages 7 + 8 years and 12 + 13 years

for boys and girls in villages, 1940-1941 to 1948-1949.

longest post-eruptive age, or the lowest caries rates, usually
reach the lowest value late. The first molars are an example of
the teeth with long post-eruptive age, and the lower incisors
and lower cuspids are representative of the low-caries teeth.

Except for the molars, the mandibular tooth has a lower
DMF rate than the corresponding upper tooth; this is in
agreement with common findings. Rates for the different bicus-
pids also vary according to the usual pattern; the first and sec-
ond upper bicuspids have almost identical DMF rates, whereas
in the lower jaw, rates are much lower for the first than for the
second bicuspid.

Percentage Reduction in DMF Rates for Specific Teeth.
Differences in the maximum percentage reduction from levels
in the school year 1940-1941 for DMF rates of corresponding
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Table 23, Maximum percentage reduction in the percentages of total and
specific permanent teeth DMF in the school-years 1940-1941 to 19481949, for
748 and 12413 year-old boys and girls in cities, villages, Gjerpen and rural

districts.
(Base year=1940-1941.)
C v G RuraLr
AcE AND ITIES ILLAGES JERPEN DISTRICTS
SeecrFic TooTn
Boys | Girls | Boys | Girls | Boys | Girls | Boys | Girls
MAXIMUM PERCENTAGE REDUCTION IN DMF RATES

Age 748 Years

Total Teeth! 30.7 | 35.2 | 40.7 | 42.5| 83.4| 74.0 4.7 59.2

Total Upper® 38.5142.6 {42.8|49.1| 8.4 75.5| 63.9] 64.1

Total Lower® 31.3132.7}141.8138.1 84.5| 74.6 | 47.6 | 55.7
First Molar

Upper 36.4 | 37.8 {43.2 1 46.9 | 82.2| 70.1 | 54.0| 58.6

Lower 27.8 12501 42.4(34.5] 8.3 72.4| 39.0| 48.9
Age 12413 Years

Total Teeth 322127.4127.8|31.3] 63.1| 63.7| 40.0| 43.1

Total Upper 35.1132.1130.6{31.1| 65.4| 63.8| 4.9 49.7

Total Lower 29.2 12342821322 63.0] 63.5} 3501 39.1
Ceniral Incisor

Upper 49.0149.2 | 42.7 137.0| 73.0} 51.51 72.7 63.1

Lower 80.178.7177.918.9| 957 87.3 | 87.0} 87.0
Lateral Incisor

Upper 47.0 | 41.5 1 41.7 [ 31.3 ] 72.7| 64.5}| 57.9] 59.6

Lower 85.3178.5,79.1190.6{ 95.1}100.0| 92.0! 85.6
Cuspid

Upper 90.2 183.9({82.5)187.9100.0; 8.0} 8.5 93.7

Lower 100.0 | 93.4 { 82.1 | 92.8 | 100.0 | 100.0 | 100.0 | 100.0
First Bicuspid

Upper 71.2 {62.6 | 58.3 1559} 934 91.4| 82.2 | 78.0

Lower 89.7 182.7168.9179.91100.0{100.0| 87.4 | 89.2
Second Bicuspid

Upper 77.6 { 48.7 1 65.6 | 60.7 | 91.9| 88.0| 74.2 | 76.9

Lower 68.7158.8173.2173.6100.0 88.1| 86.3| 84.3
First Molar

Upper 63| 5.5(12.8}1 6.9 521 57.9 8.1 22.6

Lower 7.2 3.3{11.3] 54| 48.4} 41.2 4.9 7.9
Second Molar

Upper 21.4 1 11.0 { 30.1 [ 39.0 | 92.5 | 90.7 | 49.6 | 54.8

Lower 18.3 7.9125.7}125.1| 76.9{ 82.2| 41.0] 43.9

1Includes all permanent teeth.
2 Incisors and first molars only.
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teeth in the upper and lower jaws may be obtained from Table
23. For the ages 7 + 8 years, first molars only have been con-
sidered because of the very low caries rates for incisors. In
cities, villages, and rural districts, the upper first molars show
a greater reduction than the lower ones. In Gjerpen, where
the percentage reduction was greatest (70 and 82 per cent for
upper first molars and 72 and 83 per cent for lower ones among
girls and boys, respectively) there was no real difference be-
tween upper and lower molars.

In the 12 + 13 year age group for cities, villages, rural dis-
tricts, and Gjerpen, the maximum percentage reduction in the
DMF rate 1s higher for the mandibular incisors, cuspid, and
bicuspids than for the corresponding maxillary tooth with the
exception that boys in villages and in Gjerpen had the same re-
duction for upper and lower cuspids and in cities had a higher
reduction for upper than lower second bicuspids and girls in
Gjerpen had the same reduction for upper and lower second
bicuspids. For the first and second molars, the reverse is true,
and the reduction in the DMF rate is usually much greater for
the maxillary than for the mandibular tooth. In general, the
tooth with the lowest susceptibility to caries shows the largest
percentage reduction.

DMF Surfaces for Specific Teeth. Differences in caries rates
for specific teeth in the upper and lower jaw and the relative
changes in caries rates for corresponding teeth during the
period 1941 to 1949 are demonstrated more clearly by rates for
tooth surfaces affected by caries. For each tooth, the total
number of surfaces is the base population (number of erupted
teeth times number of surfaces of the specific tooth) and the
percentage of these surfaces that were affected by caries is
computed. For incisors and cuspids, four surfaces are counted;
and for bicuspids and molars, five surfaces. Roots present are
counted as having all surfaces carious; and any extracted tooth
or artificial crown is counted as having three carious surfaces.
Rates for carious surfaces in specific teeth of 13 year-old boys
and girls are plotted in Fig. 27 for children in the cities and in
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Fig. 28 for children in Gjerpen, and are shown in Table 24a
and Table 24b.

For corresponding teeth in the upper and lower jaws, the
same relative caries status based on surfaces affected is shown 1n
Figs.27 and 28 as was noted for percentages of teeth DMF. The
incisors, cuspid, and bicuspids in the upper jaw have higher
percentages of surfaces carious than the corresponding tooth
in the lower jaw, but the reverse condition is found for first
and second molars. DMF surface rates for the lower molars
exceed those for the upper molars less relatively than the sur-
face rates for other teeth in the upper jaw exceed those for the
corresponding tooth in the lower jaw.

It is clearly evident in Figs. 27 and 28 that the percentage
of DMF surfaces in individual teeth was greatly reduced dur-
ing and after World War II. With a few exceptions, the de-
crease in rates for surfaces was already apparent at the exami-
nations in 1941-1942 and continued for a varying number of
years. For the first molars, and also for the lower incisors, rates
were still decreasing at the end of the period, 1948-1949, both
in cities and in Gjerpen. The upper central incisors in both
community groups, and upper cuspid and bicuspids in cities
show an upturn in rates in 1947 or 1948. In Gijerpen, the
curves are nearly horizontal in the latter part of the period
for upper and lower cuspids and bicuspids.

Permanent First Molars DMF and Extracted. A comparison
between the percentage of permanent first molars DMF and
the percentage extracted (M) is demonstrated in Table 26 and
Fig. 31 for cities, Trondheim, villages, and Gjerpen. As 1s
seen, the extraction rate is higher in the lower than in the up-
per jaw in all districts. A very pronounced decrease in extrac-
tion of upper and of lower teeth took place from the start to
the end of the period. In Gjerpen, for instance, the rate in
1940-1941 was from 38 to 47 per cent and in 1948-1949 it was
zero for boys and for girls. The DMF rates were lower in this
district than in any of the others, and the rate of extractions
is also the least except for a few annual rates in the early part
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! Numbers of boys examined are shown in Table 26. Not all teeth are erupted at age 13 ycars, cspecially the second molars.

2 Three carious surfaces counted for an extracted tooth.
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. Not all teeth are erupted at age 13 years, especially second molars.

s examined each year are shown in Table 26,
* Three carious surfaces counted for each extracted tooth,
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of the period. The highest percentage of extractions is found
in Trondheim. Cities and villages had very similar extraction
rates throughout the period.

The big difference in extraction rates among the various dis-
tricts may depend not only on the difference in degree of de-
struction of the molar, but also on the attitude of the dentist
towards extraction of the permanent first molar when it can be
saved.

The pronounced decrease in the per cent of first molars ex-
tracted during the period is, of course, a consequence of less
carious destruction; but it may also partly be caused by the
dentist being able to give more time to preserving this molar
as a result of the decrease in caries rates for all teeth.

Sex DirrereNces IN CARIES RATEs

Comparison of the various measures of caries in the teeth
of boys and of girls of the same chronological age and in the
same year of examination has shown that the girls nearly al-
ways had a higher DMF rate than the boys. The difference
may increase with advancing age, and usually is greater for
teeth in the lower jaw than for those in the upper jaw. For the
age group 7 + 8 years, the sexes do not differ very much when
the caries rate is expressed as the number of DMF teeth per
100 total erupted permanent teeth (Table 19). However, when
the caries rate is expressed as the number of DMF teeth per
child (Table 18), the sex difference is very evident. In this age
group, the sex difference is also clearly apparent in the DMF
percentages for first permanent molars which contribute a very
large portion of the total rate (Table 21a).

At ages 12+13 years, a definite sex difference is evident
whether the rate is expressed as an average number of DMF
teeth per child or as a percentage of total teeth DMF. The
caries rate in all districts is higher for girls than for boys and,
except in Gjerpen, is higher in every year of observation.

The difference between caries rates for boys and girls 1s not
the same for each individual tooth, as may be seen in Fig. 26.
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Fig. 29. For permanent first molars, the percentage of teeth DMF and
percentages of surfaces DMF for boys and for girls aged 7+ 8 years in cities,
in Trondheim and in villages, 1940-1941 to 1948-1949.
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Fig. 30. For permanent first molars, the percentage of teeth DMF and

percentage of surfaces DMF for boys and for girls aged 12 + 13 years in cities,

in Trondheim and in villages, 1940-1941 to 1948-1949.
The largest differences are found for the upper incisors and
second molars at ages 12 + 13 years, and for the first molars at
ages 7+ 8 years. For the incisors, the sex difference is much
greater at ages 12 + 13 years than at 7 + 8 years whereas the re-
verse situation holds for the first molars. In the older age group,
there are only slight but persistent sex differences in the caries
rates for first molars.

As pointed out above, the sex difference is not the same for
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Table 25. Percentage of surfaces DMF? for permanent first molars of boys
and girls aged 748 years and 12413 years in cities, Trondheim and villages,
1940-1941 to 1948-19489.

165

Per Cent oF Surraces DMF ror SeeciFiep MoLar

ScHOOL 748 Years® 124-13 Years®
Y
FAR Boys Girls Boys Girls
Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower
CITIES
1940-41 209 286 22.4| 31.1| 45.8| 53.0| 45.6 | 51.3
194142 18.7 | 25.2| 18.6 1 30.0| 45.0| 51.3 | 42.5] 51.7
1942-43 16.0 | 23.2| 18.0| 29.0] 428} 46.5| 439 | 48.6
1943-44 13.7 | 18.7( 14.1| 23.1 | 43.0| 47.0| 43.5] 48.0
194445 14.2§ 19.6 | 14.8 | 21.4| 39.3| 43.1| 41.6 | 47.2
1945-46 11.8) 17.0] 13.4| 19.3| 37.0| 41.5| 40.0 46.8
194647 1294} 16.6 | 13.9( 19.1 | 31.7 | 37.1| 37.7} 43.7
194748 15.8) 18.0| 17.0| 20.5| 29.3 | 33.5| 35.8| 41.0
194849 159 169 17.1{ 19.5| 29.3 | 33.0| 30.0] 35.0
TRONDHEIM?
1940-41¢ 27.2f 332 316 36.1
1941-42 23.11 30.8} 27.3| 35.6 | 53.6 | 55.7| 52.6 | 57.7
194243 206 25.34 21.5| 31.8) 50.3 55.1| 52.6 | 57.5
1943-44 16.14 20.5| 19.7§ 25.5| 46.3| 52.1 | 47.8| 52.2
1944-45 13.2 | 16.3| 15.0| 21.1 | 44.3| 459 | 464 | 47.6
194546 10.5) 11.6 | 12.1| 16.8} 42.2 | 44.2 | 45.7] 48.7
194647 19.3] 18.6 | 24.9| 25.6 | 43.3| 46.0| 51.6 | S51.4
1947-48¢ 43.8 | 43.3
VILLAGES

194041 21.71 26.1} 236 294 | 455 50.0! 45.6 | 49.8
194142 206 26.8| 20.3| 26.7| 459 51.0| 46.5| 51.8
1942-43 15.7 | 18.3| 18.7 | 22.8}| 45.8| 48.7 | 47.6 | 50.6
1943-44 4.4 17.0] 169 20.2| 453 | 47.2| 46.9| 50.6
194445 13.51 17.5} 13.7| 17.1| 42.0] 44.2| 455 47.0
1945-46 10.3 1 12.5] 10.2| 15.0] 38.2| 41.1 | 42.3| 45.2
194647 11.51 12.9} 12.3| 17.2| 354} 39.3 1 39.2| 4.4
194748 139 16.1 | 13.3| 16.6 | 34.2 | 35.6 | 32.1 | 37.1
194849 149 17.5} 19.31 220} 29.5} 32.2{ 32.7] 38.1

1 Three carious surfaces counted for each extracted tooth.
2 Number of erupted first molars shown in Table 21b,

2 Number of children examined shown in Table 18.

4 No examinations in 1948-1949.

5 Values for 12-+13 year old group omitted; erratic variations suggest doubtful accuracy.

¢ Eight-year old boys and girls, and 12 year-old girls not examine
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teeth in the upper and lower jaws. This is illustrated for first
molars in Fig. 29 and Fig. 30 in which DMF rates have been
plotted on a logarithmic scale so that an equal vertical distance
between two points represents the same percentage difference.
For the age group 7 + 8 years, (Fig. 29) the sex differences for
upper first molars are very small, or absent, in most years, but
for the lower molars, rates for DMF teeth for girls are consist-
ently higher and the excess ranges from 4 to 15 per cent in
cities and from 4 to 33 per cent in villages. The percentages
for carious surfaces (Table 25) show approximately the same
sex differences as the DMF rates for teeth. At ages 12 +13
years (Fig. 30), nearly all first molars are carious in both upper
and lower jaws of boys and of girls. The percentages of all sur-
faces affected with caries are higher for girls, but differences
between the sexes are fairly equal for upper and lower first
molars.

The sex difference is also demonstrated by the extraction rate
for first molars, shown in Fig. 31 and Table 26 for 13-year old
boys and girls. In cities, Trondheim, and villages, the percent-
ages of first molars extracted are higher for girls than for boys
for nearly every year 1941 to 1949, and the differences are
larger for lower than for upper teeth. In Gjerpen, the differ-
ences by sex in extraction rates is less than in the other com-
munities and rates for girls are not consistently higher.

Is the higher caries rate for girls due to a longer post-eruptive
age of the teeth in girls of a specific chronological age than in
boys of the same age, or is it due to a true sex factor?

In these studies, as in others, girls show an earlier eruption of
the permanent teeth than boys. According to Hurme (1949),
taking all 28 teeth together, the average difference in eruption
time between the sexes 1s 0.45 years (5.3 months). This is in
good agreement with the findings of Sloman (1941). Hurme
states that the sex difference for specific teeth varies from 2.16
months (the maxillary first molar) to 11.16 months (the man-

dibular canine).
At ages 7 and 8 years, only the first molars and incisors, at
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Fig. 31. Per cent of first permanent molars DMF and per cent extracted
(M) at age 13 years for boys and for girls, 1940-1941 to 1948-1949.
most, normally are erupted. Using Hurme’s figures, the differ-
ence in eruption time of these teeth would be 3.66 months, 3.64
for the lower teeth and 3.68 for the upper. With this large dif-
ference in post-eruptive age, we did not find in this age group
that the percentage of erupted teeth DMF was consistently
higher for girls than for boys, although the sex difference was
clearly apparent when average numbers of DMF teeth per child
were compared. Also, when only first molars are considered,
a marked sex difference in caries rates was demonstrated for
the lower jaw and a smaller and somewhat irregular difference
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Table 26. For 13 year-old boys and girls, per cent of permanent first molars
DMF and the per cent extracted (M) in cities, Trondheim, villages and Gjerpen,
1940-1941 to 1948-1949.

Bovs GizrLs
Upper Lower Upper Lower
Numser | First Molars | First Molars Numser | First Molars | First Molars
ScuoorL YEAR
or Bovs oF GirLs
Per Cent of Teeth Per Cent of Teeth
DMF | (M) | DMF| M) DMF| M) |DMF| o)
CITIES
194041 103 91.3 | 35.0)97.1 1| 47.6 90 100.0 | 36.7 | 97.8 | 54.5
194142 65 100.0 | 35.4 | 98.5 | 47.7 91 95.6 { 33.0 | 98.9 | 48.4
194243 118 97.5 [ 30.5 1 98.3 } 33.9 91 97.8 131.9]97.8 | 34.1
1943-44 174 97.7 | 25.9 | 98.9 | 32.2 171 98.2 | 27.5 ; 98.8 | 36.3
194445 164 96.3 1 12,8 | 98.2 | 18.9 191 97.4123.0}96.9| 34.6
194546 185 96.2 | 10.8 | 96.8 | 15.7 191 97.4 | 15.2 1 99.5 | 30.4
194647 149 96.6 | 8.1]97.3}12.1 139 96.4 | 13.7 { 97.1 | 28.8
194748 176 949 6.3194.9} 9.7 179 97.2| 8.4197.8120.1
194849 171 91.2 | 1.8 {91.2} 4.7 151 91.4] 5.3194.7110.6
TRONDHEIM!
194142 120 97.5 1 66.7 | 99.2 | 72.5 141 99.3 | 68.1 | 98.6 | 87.9
194243 148 97.3 1 62.8 { 98.0 | 71.6 148 99.3 | 74.3 1100.0 | 81.8
1943-44 74 97.3 | 48.6 {100.0 | 58.1 92 98.9 | 51.1 | 98.9 | 70.7
194445 85 94.1 | 47.1 | 96.5 } 51.8 84 98.8 { 52.4 | 98.8 | 53.6
1945-46 96 99.0 1 37.5 |1 95.8 | 36.5 110 100.0 | 34.5 | 99.1 | 45.5
1946-47 135 97.8 { 20.0 | 99.3 | 28.1 139 98.6 | 32.4 | 97.1 } 35.3
1947-48 67 98.5 1 14.9 | 94.0 ] 23.9 79 100.0 | 21.5 {100.0 | 34.2
VILLAGES
1940-41 165 97.0 { 35.8 | 99.4 | 43.3 145 97.2 136.6 | 97.9 | #4.1
194142 145 94.5[31.0196.6135.9 137 98.5129.9{98.5 | 34.3
194243 165 95.8 120.6 | 97.6 { 26.7 155 98.1129.0}196.8}32.9
1943-44 193 97.9 1 19.2 | 97.4 }{ 20.7 178 97.8 | 18.5 1 98.9 | 25.8
194445 190 95.3 | 16.8 { 96.8 | 16.8 167 98.8 { 22.8 | 99.4 | 25.7
1945-46 228 96.9 { 15.4 | 96.9 | 18.4 188 97.3 1 20.2{98.9{ 25.0
194647 129 95.3f 3.9(97.7| 6.2 103 98.1 | 13.6 | 99.0 { 20.4
194748 150 90.6 | 14.1 | 95.3 | 14.8 143 93.7 | 10.6 | 95.8 | 12.0
1948-49 155 87.7| 4.5189.7] 4.5 140 9291 4.31%.3] 5.0
GJERPEN

194041 82 90.2 { 37.8 1 93.9 | 37.8 83 94.0| 41.0| 94.0 | 47.0
194142 63 93.7 [ 30.2 } 95.2 | 33.3 78 93.6 | 25.6 | 98.7 | 32.1
194243 76 85.5]21.11]89.5]27.6 82 89.0 | 13.4|95.1]20.7
1943-44 69 94.2 [ 11.6 | 91.3 | 18.8 61 80.3{13.1 | 86.9{ 18.0
194445 72 88.9 | 11.1 | 83.3 | 16.7 72 81.9 | 12.5 1 91.7 } 15.3
194546 59 72,9} 5.1179.7) 5.1 60 76.7 | 10.0 | 86.7 { 11.7
194647 72 63.9 | 5.6 166.7} 4.2 52 76.9 1 3.8|82.7] 7.7
194748 67 53.7 0]61.2 0 44 68.21 2.3188.6} 4.5
194849 49 53.1 01]55.1 0 47 4.7 066.0 0

1 No examination in 1948-1949, and 1940-1941 values omitted because of doubtful accuracy.
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for the upper jaw. Hurme’s figures for the difference in erup-
tion time for upper first molars is 2.16 months and for the
lower is 3.24 months. This difference points in the same direc-
tion as our observed difference in the caries rate.

At ages 12 + 13 years, the DMF rates for all erupted perma-
nent teeth were consistently higher for girls than for boys in
the different communities. The sex differences are approxi-
mately equal for teeth in the upper and lower jaws, although
according to Hurme, the average difference in eruption time for
the lower teeth is 6.03 months and for the upper teeth is 4.65
months.

Among the many authors who have commented on the higher
caries rate in girls as compared to boys of the same chronologi-
cal age, Klein and Palmer (1938) should be mentioned. On the
basis of their estimates of the “Post-eruptive Tooth Age” of
2,232 boys and 2,184 girls aged 6 to 16 years (Palmer, Klein
and Kramer, 1938) they concluded that the greater post-
eruptive tooth age of the girls, with a consequently longer
period of risk of caries attack than the boys, is the cause of this
difference. Thus, they conclude, susceptibility to attack by
dental caries is no greater for girls than for boys. Finn (1952),
reviewing the extensive literature on this subject, also attrib-
utes the higher caries rate in women, compared to that of men
of the same chronological age, to the longer post-eruptive age
of their teeth.

The present author has great difficulty in accepting this view.
During the first post-eruptive years it would be natural to as-
sume that a difference of 3 to 5 months in post-eruptive age
would affect the caries picture quantitatively. However, the
influence of this difference in eruption time would be expected
to decrease year by year and be totally eliminated in adults.
In the review by Finn mentioned above, the sex difference in
caries rate was shown to have been demonstrated in numerous
studies in population groups up to more than 60 years of age.

Sloman (1941) concludes from his extensive studies on the
relationship of caries rates for boys and girls that the earlier
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eruption of teeth in girls than in boys “can be but a small fac-
tor in the higher incidence of caries in young women as com-
pared with young men.” Hewat and Eastcott, in their studies
on dental caries in New Zealand children, have similarly com-
pared the caries experience of boys and girls aged 12 to 17 years.
Besides basing their comparisons on grouping by chronological
age they have also taken into account “post-eruptive tooth-
surface years of mouth experience.” Even by using this last
method they have found a caries rate higher in girls than in
boys, and hence concur in the conclusion reached by Sloman.
The present author is of the same opinion.

Of special pertinence in these studies is the question of sex
differences in caries rates—whatever the full explanation for
these may be—in relation to a changing caries picture in a
given population. Reductions in caries prevalence may vary
by sex, by age, by school year, by community group, and also
by type of tooth or surface involved. The changes (trends)
over the period of the study were of primary importance here,
and the possibility of a sex difference in changes in different
school-year periods was considered. A preliminary study of
this phase of the caries problem, for 8 and 13 year old children,
respectively, and dealing only with the principal permanent
teeth of interest here, was made in several of the community
groups (cities, villages and Gjerpen). No consistent differences
that would demonstrate a clearly defined sex differential rate
of reduction in caries were found, and details of this investiga-
tion will not be given.

In the preliminary reports on this study (Toverud) the chil-
dren were grouped not according to their chronological ages
but according to the numbers of permanent teeth erupted.
This was based on the following facts: (1) The caries risk is
dependent upon the post eruptive age of the tooth. (2) The
emergence of the permanent teeth in girls is earlier than in
boys. (3) The emergence of permanent teeth in both sexes
was found to be “retarded” during the war—and early post-
war period—compared with the first war-year. The reason for
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changing the basis for grouping to chronological age in the final
report rather than the number of erupted teeth was mainly
for the sake of better comparison with other studies.

CompaRrisoN oF CHANGES IN PREVALENCE oF DENTAL
Caries IN DirFereNT TyYPES oF COMMUNITIES,

1940-1941 1o 1948-1949

One objective of these studies was to relate any changes in
dental health status of the children that might occur during
the war years to differences in living conditions of the popula-
tions in the various types of communities studied, especially
to differences in the ease with which farm products could be
obtained during the rationing period. We were particularly
interested in comparing city children with rural children as it
was natural to expect that the rationing of food would restrict
the use of farm products more in cities than in rural areas.

In the foregoing discussion, data from four principal com-
munity groups, namely, cities, Trondheim, villages, and Gjer-
pen, have been considered and some differences for these
groups have been suggested as well as the marked similarity
in general trends for most of the period of study. For these
communities and for combined rural districts and several sepa-
rate communities previously omitted for special reasons, direct
comparisons of different measures of dental caries will now be
discussed in more detail.

Total DMF Rates in Different Communities. In Fig. 32,
the percentages of total erupted permanent teeth that were de-
cayed, missing or filled are compared for boys and for girls
aged 7+8 years and 12 + 13 years in each of the four major
community groups and in the rural districts. As is easily seen
in Fig. 32, the DMF rates for each specific sex-age group are
nearly the same at the beginning of the study in cities, villages,
and rural districts. The initial values for Gjerpen are lower
and those for Trondheim somewhat higher than rates for the
other community groups.

At ages 7 + 8 years, in all districts the curves show a decline
from the first year and reach the lowest level in 1945-1946.
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After 1946, the curves all rise again. The final values in 1948
1949 in cities, villages, and rural districts are nearly the same

for boys apd quite Sim- [ pe aovs CIRLS
ilar for girls. In fact, 1004
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the curves for cities oo] cmes

. « 1 %1 el RONDH
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to year, which may ac- Fig. 32. Percentagts 8of total psnilzaneixst

: teeth DMF at ages 7+ 8 years an +
cou.n.t fo? some 1rregu- years compared for wvarious community
larities in rates, and groups, 1940-1941 to 1948-1949.

examinations were stopped completely in 1948-1949. In Gjer-
pen, where the DMF rate at the beginning of the period was
lower than in any other community group, the decrease in
rates to 1946 was approximately equal to the decrease in rural
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districts. However, the increase after 1946 is less than in ryral
and other districts.

The percentage reduction in total DMF rates, shown in
Table 23, is greatest in Gjerpen with 83 and 74 per cent for
boys and girls aged 7 + 8 years, respectively. The reduction is
next highest in rural districts, 55 and 59 per cent for boys and
girls respectively; in third place are the villages with 41 and
43 per cent reduction; and the least reduction is shown for the
cities, 31 and 35 per cent.

At the age 12 + 13 years, the curves for DMF rates in all five
community groups have a marked downward trend after the
first or second year. The year in which the minimum level is
reached varies; but by 1946 or 1947 the curves are either at
the lowest level or very close to it. Except in Trondheim, no
definite increase in DMF rates after 1946 is shown for any
of the community groups, and in Gjerpen the rates for girls
continued to decrease up to 1949. In Trondheim, where the
highest DMF rates are found at these ages as at the younger
ages, the sharp drop in the curves up to 1946 is followed by a
marked rise for both boys and girls. In cities and villages,
rates for each sex were nearly identical throughout the study
period. In rural districts, the initial rates for boys and girls
are similar to those in cities and villages; the reduction is
somewhat greater in the rural districts but the difference is
more definite for girls than for boys. The curves for boys and
girls at Gjerpen are much lower than the other curves for
this age group as at the younger ages. In general, they parallel
the curves for the rural districts during the first five or six
years, but the downward trend continues in Gjerpen to 1948
for boys and to 1949 for girls.

The maximum reduction in the DMF rates for ages 12 + 13
years, expressed as the percentage change from 1940-1941
(Table 23), took place in Gjerpen with 63 and 64 per cent
reduction for boys and girls, respectively. The next largest
decrease occurred in the rural districts, 40 and 43 per cent; and
in the cities and in villages the reduction is nearly equal, 32
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Fig. 33. Percentages of total permanent teeth DMF at age 13 years, com-
bined sexes, in several individual communities and in the community groups.

and 28 per cent for boys and 27 and 31 per cent for girls. Thus,
both at younger and older ages, Gjerpen shows the greatest
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reduction and rural districts the next. At the younger ages,
the reduction in cities was less than in villages but at the older
ages, children in cities and villages showed about the same
improvement in caries prevalence.

DMF Rates for Upper and Lower Teeth. The percentages of
permanent teeth in the upper jaw and in the lower jaw affected
by caries have been shown in Fig. 25 which also compares the

Table 27. For 13 year-old children (combined sexes), the percentages of total
permanent teeth DMF in each community group, by school-year of examination.

Crties VILLAGES RuraL DisTricTs
ScaocoL Cini Vil Rural Brun-
Yeax ities i illages ural
(Main T"?nd Pore- (Main | Gjerpen || (Main Fet? lanes Gruet
Group) heim? | gruna? Group) Group) and
Hedrum
PER CENT OF TOTAL PERMANENT TEETH DMF
194041 47.6 — 48.2 47.5 42.0 46.5 51.2 39.0 —
1941-42 43.6 52.8 45.0 47.1 40.5 51.2 54.4 34.5 —_
1942-43 4.2 49.1 40.0 42.9 35.6 47.1 47.0 31.7 —_
194344 40.9 45.2 34.4 41.0 29.0 39.7 39.1 26.8 30.9
194445 36.7 39.7 28.0 37.5 27.8 34.7 35.0 24.2 25.3
1945-46 35.0 40.5 28.2 34.4 22.4 32.7 34.9 21.8 26.1
1946-47 32.7 4.2 — 35.6 18.2 29.5 29.2 20.4> | 23.9
194748 34.1 49.8 — 34.0 17.6 32.5 34.4 20.8 23.3
194849 34.1 — — 34.9 16.8 31.4 30.8 28.8 31.3
1951-52 35.4s — — 31.8 19.8 — 37.0 —_ 38.0
1952-53 35.68 — — 33.8 | 23.2 — 38.5 — 37.8
NUMBER OF ERUPTED PERMANENT TEETH
194041 2,596 — 1,470 4,142 | 2,202 1,312 650 605 —
1941-42 2,118 | 3,493 818 3,771 1,908 864 564 701 —
1942-43 2,781 | 3,978 | 1,019 4,272 {2,088 916 696 920 —
194344 4,613 | 2,209 | 1,198 4,926 {1,722 1,064 470 838 | 1,293
194445 4,696 | 2,264 763 4,749 | 1,934 1,247 566 {1,099 | 1,130
194546 4,971 § 2,760 916 5,482 | 1,543 1,329 825 | 1,204 | 1,138
194647 3,794 | 3,612 — 3,042 {1,633 1,149 590 3236 | 1,220
1947-48 4,710 {1,932 — 3,877 11,443 965 416 510 | 1,077
1948-49 4,287 — — 3,842 | 1,246 831 571 | 1,140 706
1951~52 4,278 — —_ 1,834 | 1,930 — 584 — 1,219
1952-53 4,059 —_ —_ 2,579 | 2,104 — 524 — 1,281

1 No examinations in 1948-1949; 1940-1941 omitted, values of doubtful accuracy.
2 No examinations after 1945-1946.

3 Fet included in main rural group.

4 No examinations in first three years of Study.

s Values for “reduced” groups.

b Brunlanes only.
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DMF rates at ages 7+8 years and 12+ 13 years for cities,
Trondheim, villages, and Gjerpen for the period 1941 to 1949.
The curves for both the upper and lower jaw demonstrate
nearly the same relative level for DMF rates in these four
communities as the total DMF rates. However, there is a
tendency for differences among the communities to be some-
what greater for the upper than for the lower jaw.

DMF Rates for Selected Communities. It was stated pre-
viously that not all of the individual communities for which
some dental examinations were available could be included in
the three main groups (cities, villages, and rural districts).
Among the cities, Porsgrunn, in addition to Trondheim, has
been dealt with separately because examinations were not con-
tinued after 1945-1946 and the trend in DMF rates differed
somewhat from that for the main group of cities.

In Fig. 33, and Table 27, the per cent of permanent teeth
DMF for 13 year-old boys and girls (combined sexes®) in
Porsgrunn is compared with rates for the combined cities and
Trondheim. For the first two years, the DMF rates for Pors-
grunn are nearly the same as rates for cities, but in the follow-
ing years the rates for Porsgrunn decrease more rapidly. The
lowest point of the curve for Porsgrunn is reached in 1945, the
same as for Trondheim, whereas the curve for cities reaches
its low point in 1947.

Trends in caries rates for the incisors and first permanent
molars in 13 year-old children in Porsgrunn are shown in Table
28 and illustrated in Fig. 34. For central and for lateral in-
cisors in the upper and lower jaw, the percentages of teeth
affected with caries and the percentages of tooth surfaces af-
fected decrease very sharply from 1941 to 1945. In 1946,
rates for central incisors continued downward but for lateral
incisors the rates increase. For first molars, however, the per-
centage of teeth DMF does not show any clearly defined
change from 1941 to 1946; but the percentage of tooth surfaces

8 Although caries rates for boys and for girls of the same age differ, trends during
the Study were comparable and the two sexes have been combined in order to
elimmate annual variations in rates due to small numbers.
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affected with caries does decrease.” Percentages of first molars
extracted among these 13 year-old children also are shown in
Fig. 34 and it is clearly evident that a pronounced decrease in
extractions occurred during the period 1941 to 1946.

In the combined rural group, three rural communities—
Brunlanes, Hedrum, and Grue—have not been included. In
Grue, fairly large numbers of children were examined from
1944 to 1949 and also in 1952 and 1953 and this community,
therefore, is studied separately. Brunlanes and Hedrum have
been combined, since the dental status of the small groups
from each community appeared to be comparable, but are

Table 28. PorsGrunN: Per cent of teeth and of tooth surfacest DMF for the

specific permanent incisors and first molars, and the per cent of first molars
extracted, for 13 year-old boys and girls combined, 1940-1941 to 1945-1946.

CeNTRAL INcisors | LaTeraL INcisors First MoLags
Numeer
AGE anp
OF Teeth
Scmoor, Year Crnprex | Teeth | Surfaces | Teeth | Surfaces Surfaces
DMF DMF DMF DMF DMF | Extracted DMF
UPPER JAW
Age 13 Years
194041 108 70.4 28.9 67.6 26.6 95.4 40.7 48.1
1941-42 60 66.7 24.6 61.7 25.8 96.7 36.7 46.7
194243 74 68.9 30.1 64.4 23.6 95.9 29.7 47.6
1943-44 89 55.1 20.8 55.8 19.8 96.6 22.5 45.6
194445 56 46.4 16.1 36.4 12.3 96.4 12.5 43.9
194546 69 42.0 14.1 43.5 13.8 97.1 7.2 42.3
LOWER JAW

194041 32.4 11.8 23.1 7.4 97.2 53.7 54.3
194142 23.3 8.8 18.3 5.4 96.7 55.0 51.3
1942-43 25.7 9.8 17.6 5.1 95.9 37.8 50.5
194344 15.7 5.6 11.2 3.4 96.6 37.1 48.1
194445 14.3 4.9 9.1 2.7 98.2 23.2 48.2
194546 8.7 3.3 10.3 2.9 94.2 8.7 41.4

1 Three DMF surfaces per extracted tooth.

9 Changes in surfaces affected with caries will be discussed in detail for specific
teeth and specific surfaces in a later report. .

10 In the combined rural group, the largest representation is from Fet where
examinations were done every year 1941 to 1949 and in the second period, 1952 and
1953; a small group from Meldal is included from 1941 to 1949, and a small group
from Blaker 1941 to 1946; V. Gausdal is represented by varying numbers of children
in 1941 and from 1944 to 1949.



178 The Milbank Memorial Fund Quarterly
C':igr CENTRAL INCISORS LATERAL INCISORS FIRST MOLARS
1004 TeerH
P
90+
80- UPPER
707 TeeTH
60- TEETH
40-
30 EXTRACTED
SURF. SuRE.
204
104
o
100+ LOWER TeeTH
V\
90+
80
70+
60+
504 SURF.
40
304 TEETH EXTRACTED
20+ TEETH
10 SURF.
S —Suer
ot —————r
1941 4243 444546 1941 4293449596 1941 424943 444596
YeEAR

Fig. 34. PorsGrUNN: Per cent of teeth DMF and of tooth surfaces DMF
for central and lateral incisors and first molars at age 13 years, combined
sexes, 1940-1941 to 1945-1946.

presented independently of the other rural districts because

the caries rates are somewhat lower.
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Fig. 35. BrunLanes and Heprum: Per cent of teeth DMF and of tooth

surfaces DMF for central and lateral incisors and first molars at age 13 years,
combined sexes, 1940-1941 to 1948-1949.

In Fig. 33 (lower right section) it is seen that the curve
for per cent of total teeth DMF at age 13 years, combined
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sexes, in Brunlanes and Hedrum follows the usual pattern of
decline. The lowest level is reached in 1947 and 1948, and is
followed by a definite increase in 1949. The curve for Grue,
although slightly higher, is practically identical from 1944 to
1949 with that for Brunlanes and Hedrum. Both of these rural
groups have total DMF rates slightly lower than the rates for
the combined rural districts, as may be seen in Table 27 and
Fig. 33.

Changes in the percentages of incisors and of first permanent
molars affected by caries during the period 1941 to 1949 are
shown in Fig. 35 and Table 29 for 13 year-old children in

Table 29. BrunLanes and HEprum: Per cent of teeth and of tooth surfacest
DMTF for the specific permanent incisors and first molars and the per cent of
i1i§St8_ molars extracted, for 13 year-old boys and girls combined, 1940-1941 to

481949,

CenTraL Incisors | LateraL INncisors Frest Morans
AGE awp NuMazsx
oF Teeth
Scmoor Year | o o1 Teeth | Surfaces | Teeth | Surfaces Surfaces
DMF DMF DMF DMF DMF | Extracted DMF
UPPER JAW
Age 13 Years
1940-41 46 67.4 27.7 60.0 21.7 93.5 69.6 50.9
194142 52 65.4 26.0 68.0 23.5 92.3 71.2 50.8
1942435 69 58.0 25.4 58.2 22.8 88.2 48.5 43.2
194344 63 44.4 18.7 38.7 10.5 87.3 42.9 40.0
1944-45 82 41.5 16.2 36.6 11.0 78.0 28.0 34.6
194546 89 36.0 12.6 27.0 8.4 82.0 24.7 33.5
1946-47 24= 29.2 9.4 12.5 3.1 70.8 8.3 20.8
1947-48 38 21.1 9.2 15.8 7.2 65.8 7.9 19.5
194849 85 40.0 15.3 40.5 12.2 81.2 7.1 23.5
LOWER JAW

194041 17.4 6.0 20.0 6.7 95.7 76.1 55.2
1941-42 17.3 6.7 9.6 3.4 92.3 71.2 52.3
194243 17.4 6.9 15.9 5.1 95.7 4.9 42.0
194344 6.3 2.4 4.8 1.6 88.9 42.9 40.3
194445 13.4 4.6 8.5 2.4 89.0 37.8 40.0
194546 5.7 1.4 5.4 1.7 88.8 27.0 34.8
194647 4.2 1.0 0 0 79.2 12.5 27.5
194748 2.6 1.3 2.6 0.7 71.1 0 22.6
1948-49 0 0 0 0 75.3 8.2 28.9

3 Three DMF surfaces per extracted tooth.
= Brunlanes only.
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Brunlanes and Hedrum. In level and shape, the curves for the
incisors generally adhere to the usual patterns of trends in
DMF rates for upper and lower teeth and in rates for tooth
surfaces attacked by caries. For the first molars, however,
the decrease in DMF rates is much sharper than is usually
found, except in Gjerpen. The per cent of first molars ex-
tracted was very high at the beginning of the period—70 to
75 per cent—but dropped very rapidly to about 8 per cent at
the end of the period.

For Fet, a rural community usually included in the rural
group, corresponding rates for incisors and first molars are
shown in Fig. 36 and Table 30. For Fet, the curves for the
incisors, in the main, follow the same patterns as those in Fig.
35 for Brunlanes and Hedrum, although there are some differ-
ences in levels of rates. However, the curves for first molars
differ from those for Brunlanes and Hedrum. In Fet, the per
cent of first molars DMF does not decrease for these 13
year-old children until the last year, 1949; this is more in con-
formity with the usual findings. The percentages of tooth
surfaces affected by caries in the beginning were about as high
in Fet as in Brunlanes and Hedrum, but the decrease is not
quite as great. On the other hand, the extraction rate in Fet
was much lower initially (31 and 45 per cent for upper and
lower first molars, respectively) than in Brunlanes and Hed-
rum; it decreased almost to zero.

As already mentioned, Fet was included in the rural group
for which the percentages of all permanent teeth DMF during
the years 1941 to 1949 are shown in Fig. 33 and Table 27.
DMTF rates for 13 year-old children in Fet are approximately
the same as for the combined rural districts.

Conclusion. Children examined in the rural districts dem-
onstrated a greater reduction in caries rates during and after
the War than did the city children. The reduction in the
village group and in the city group was practically of the
same magnitude. In the village of Gjerpen (not included
with other villages), the greatest reduction in the prevalence
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of carious teeth is shown and the smallest changes in trends
are indicated for the final years in the period 1941-1949. In
Trondheim, where the initial prevalence of caries was rela-
tively high, the largest reversal of the downward trends is
found for the years following the War, and it is the only
community in which the 12+ 13 year-old children show an
increase in caries rates for the final years of the period 1941-

1949.

Table 30. FeT: Per cent of teeth and of tooth surfaces! DMF for the specific
permanent incisors and first molars, and the per cent of first molars extracted,
fordl3 );ear-o.lsd boys and girls combined, 1940-1941 to 1948-1949 and 1951-1952
and 1952-1953.

CeENTRAL INcisors | LaTeraL INcisors First MoLazrs

AGE AND Numszr
OF Teeth
ScmooL YEar Crmpgex | Yeeth | Surfaces | Teeth | Surfaces Surfaces
DMF DMF DMF DMF DMF | Extracted DMF
UPPER JAW
Age 13 Years
194041 49 73.5 28.6 61.2 28.1 98.0 30.6 49.4
1941-42 42 83.3 36.3 63.4 31.1 97.6 26.2 50.5
194243 51 66.7 24.0 60.0 24.0 100.0 17.6 44.3
194344 35 54.3 21.4 47.1 16.2 100.0 25.7 46.9
194445 42 42.9 14.3 45.2 20.2 97.6 7.1 38.1
194546 63 46.0 14.7 51.7 18.8 96.8 14.3 40.6
194647 45 31.1 10.6 40.9 14.8 97.8 6.7 36.9
1947-48 31 22.6 6.5 30.0 10.0 96.8 6.5 29.0
194849 42 28.6 10.7 35.7 10.7 90.5 2.4 28.6
1951-52 44 31.8 11.9 52.3 18.8 100.0 0 39.1
1952-53 40 42.5 12.5 52.5 15.6 100.0 0 4.0
LOWER JAW

1940-41 16.3 6.1 18.4 6.6 98.0 4.9 55.5
1941-42 31.0 11.3 21.4 6.0 97.6 38.1 56.2
194243 27.5 9.3 17.6 4.4 100.0 55.3 52.5
194344 17.1 6.4 11.4 2.9 100.0 31.4 57.7
194445 7.1 2.4 4.8 1.8 97.6 19.0 41.9
1945-46 16.1 4.4 9.5 3.2 96.8 20.6 40.6
194647 4.4 1.1 2.2 0.6 100.0 8.9 36.0
194748 3.2 0.8 3.2 0.8 100.0 16.1 40.6
194849 2.4 1.2 2.4 0.6 88.1 0 27.1
1951-52 6.8 2.3 2.3 0.6 97.7 2.3 4.1
1952-53 2.5 0.6 2.5 1.3 90.0 5.0 47.0

1 Three DMF surfaces per extracted tooth.
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Fig. 36. Fer: Per cent of teeth DMF and of tooth surfaces DMF for cen-

tral and lateral incisors and first molars at age 13 years, combined sexes.

1940-1941 to 1948-1949, and 1951-1952 and 1952-1953.

Caries RaTes For THE PERMANENT DENTITION IN 1951-1952
AND 1952-1953 CoMPARED WITH THOSE FOR
1940-1941 To 1948-1949

In the second period of the investigation, 1951-1952 and
1952-1953, it was not possible to obtain examinations for the
school population in a number of communities included in the
first period. Consequently, the child population of the main
community groups—cities, villages, and rural districts—in the
second period was not comparable with that for the first period.
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Fig. 37. Per cent of total teeth DMF in 1951-1952 and 1952-1953 compared with first
period, 1940-1941 to 1948-1949 for ages 7+8 years and 12+13 years in reduced city and
reduced village groups, in Gjerpen and in Grue.

A “reduced” group of cities and of villages was formed to in-
clude only those communities with examinations in both per-
jods™ and for these groups, rates in the second period are com-
pared with those in the earlier period. Of the original rural
group, only Fet is available in the second period. Two com-
munities studied separately in the first period, Grue and Gjer-
pen, are available also in the second period.

DMF Rates for Total Teeth at Ages 7+8 Years. For both
periods of the Study, the annual percentages of total teeth
DMTF are shown in Fig. 37 and Table 31 for boys and girls aged
7 + 8 years in the reduced city group, the reduced village group,
Gjerpen, and Grue. The rise in the curve for each sex-age group
in each of the four communities that began in the years 1946
1949 continued and values for the later period, 1952 and 1953,
are much higher than those at the end of the first period. The
increase seems to be greatest in Grue, where, unfortunately,
values prior to 1943-1944 are not available and 1t is not possi-
ble to determine whether the rates had reached the level that

11 The reduced group of cities is the same as the main group except that Tromsd
is omirtted; the reduced village group includes only Oppegird, Baerum, and Stord.
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existed at the beginning of the War. In the other three com-
munity groups, caries rates in the second period had not yet
reached the initial high levels. In this respect, there does not
seem to be any difference between the sexes.

DMF Rates for Total Teeth and Surfaces at Ages 12+13
Years. For the age group 12 + 13 years, the annual DMF rates
for total teeth and the percentages of total tooth surfaces af-
fected by caries are shown in Fig. 37 and Table 32 for boys and
girls in the four community groups.*
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Table 31. For 7+ 8-year-old boys and girls, per cent of total permanent teeth
DMF in reduced cities, reduced villages, Gjerpen, and Grue, 1940-1941 to 1948-
1949 and 1951-1952 and 1952-1953.

Bovys Ginis
Scmoor
Yeaxr Reduced | Reduced . " Reduced | Reduced .
Cities | Villages | O1TPR | Gruel || “iiee | Villages | OicPeR | Cruet
PER CENT OF TEETH DMF
194041 34.7 37.9 27.7 — 36.3 37.6 28.5 —
194142 31.1 32.4 20.3 — 33.8 32.9 26.9 —_
1942-43 30.9 26.9 15.3 — 31.7 31.0 19.9 —
1943-44 27.9 28.4 8.5 18.4 28.7 28.7 11.6 19.8
194445 26.5 28.8 7.8 14.2 27.4 28.6 8.7 13.1
194546 24.8 18.2 4.6 15.4 23.8 18.8 7.4 14.3
194647 23.9 17.9 6.4 17.4 24.2 21.8 8.5 19.9
194748 27.2 20.7 7.8 13.5 26.4 22.2 11.1 21.1
194849 25.2 21.0 6.4 17.3 25.4 26.3 10.0 19.7
1951-52 29.8 26.3 11.7 31.9 30.3 30.9 16.0 33.3
1952-53 28.7 27.2 14.3 31.4 30.8 30.9 19.2 34.0
NUMBER OF ERUPTED PERMANENT TEETH

194041 1,088 704 506 — 1,172 892 519 —
1941-42 1,324 993 582 —_ 1,421 1,192 476 —_
194243 1,324 1,058 570 — 1,431 1,157 478 -
194344 1,274 880 505 375 1,231 985 439 384
194445 1,237 495 489 367 1,188 626 520 350
194546 1,357 875 566 351 1,137 1,008 632 335
194647 1,420 968 652 321 1,280 1,023 718 468
1947-48 1,447 1,042 625 230 1,605 1,111 659 350
1948-49 1,403 943 596 191 1,578 1,172 643 249
195152 1,694 966 770 505 1,750 1,038 882 460
1952-53 1,863 1,449 1,003 513 1,846 1,335 1,055 568

1 No examinations prior to 1943-1944.

12 Rates for a comparable group of villages could not be computed for the entire
(Continued on page 187)
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Table 32, For 12413 year-old boys and girls, per cent of total permanent
tgeth DMP: and per cent of total surfaces! DMF in reduced cities, reduced
wllgéazgelsg,sjc-‘uerpen, and Grue, 1940-1941 to 1948-1949 and 1951-1952 and

Boys GrrLs
ScrooL i
YEeaz Reduced | Reduced? . Reduced | Reduced? .
Cities Villages Gjerpen | Gruet Cities Villages Gierpen | Gruet
PER CENT OF TEETH DMF
194041 42.3 — 39.6 — 46.4 — 40.2 —
1941-42 41.4 — 34.7 — 43.2 — 39.0 —
1942-43 40.2 — 32.4 — 43.3 — 33.5 —
1943-44 36.2 - 28.8 27.3 40.8 — 24.9 29.1
1944-45 32.4 — 25.2 22.8 37.4 — 26.0 26.6
1945-46 31.8 30.8 18.7 24.2 35.3 34.4 21.7 23.2
194647 28.5 29.1 15.8 21.6 33.5 34.3 18.4 23.7
194748 28.7 29.6 14.6 21.8 34.1 33.0 18.3 26.1
1948-49 32.1 29.2 15.3 22.7 33.5 32.9 14.6 31.0
1951-52 32.1 27.1 18.9 30.9 34.4 31.2 21.6 39.5
1952-53 31.4 30.2 21.2 31.5 33.8 33.4 25.7 38.1
PER CENT OF TOTAL SURFACES DMF
194041 17.1 —_ 15.1 — 18.1 —_ 15.6 —
1941-42 16.2 — 13.1 — 16.7 — 14.6 —_
194243 15.4 — 12.5 —_ 16.5 — 12.9 —
1943-44 13.8 —_ 10.6 11.1 15.6 —_ 9.2 11.2
1944-45 12.2 — 9.1 9.3 14.2 — 9.6 10.7
194546 11.5 11.7 6.4 9.2 13.0 13.0 7.8 9.1
194647 9.3 10.3 4.9 7.6 12.0 12.4 5.6 8.3
1947-48 9.4 10.8 4.5 6.8 12.2 11. 5.8 9.1
1948-49 10.6 10.0 4.7 7.7 11.2 11.3 4.7 10.7
1951-52 12.5 10.0 6.3 11.8 13.3 11.1 7.2 15.4
1952-53 12.6 11.3 7.3 9 13.8 12.6 8.9 15.3
NUMBER OF ERUPTED PERMANENT TEETH

194041 2,697 — 1,871 —_ 2,411 — 2,063 —
1941-42 2,158 — 1,782 — 2,356 —_ 1,987 —
194243 2,485 — 1,699 —_ 2,083 — 1,959 —
194344 3,197 — 1,690 1,074 3,412 —_ 1,763 1,319
1944-45 3,367 — 1,610 1,099 3,480 — 1,781 1,084
1945-46 2,955 2,545 1,581 1,220 3,138 2,457 1,464 1,126
1946-47 3,086 2,143 1,641 1,132 3,020 2,097 1,427 1,151
194748 3,117 2,425 1,653 1,071 3,305 2,400 1,182 984
1948-49 3,013 2,356 1,343 564 2,765 2,346 1,200 730
195152 3,624 1,970 2,207 996 3,885 1,890 1,949 1,473
1952-53 3,342 2,272 2,115 1,004 3,962 2,434 1,777 1,289

1 Three carious surfaces counted for each extracted tooth.
3 Data not comparable in 1940-1941 to 1944-1945.
? No examinations prior to 1943-1944.
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The lowest part of each curve for the percentages of teeth
DMTF and also for the percentages of tooth surfaces DMF is
usually found in 1947 or 1948. Except for Grue, rates for girls
aged 12 + 13 years do not show any increase up to 1949. For
boys, in the cities there is a tendency for the DMF rates for
teeth and for tooth surfaces to rise at the end of the first per-
iod; in Gjerpen, only DMF rates for teeth show this tendency.

In the second period, in Gjerpen and Grue the percentages of
teeth DMF and of surfaces DMF have increased considerably
over the 1949 rates; and for the reduced village group, these
rates show a tendency to rise in 1953 above the 1949 rates.
For the reduced city group, the rates for carious surfaces but
not for DMF teeth are higher in the second period than at the
end of the first period.

At ages 12 + 13 years, the increase in DMF rates from the
end of the first period to the second is greatest in Grue, as it
was at ages 7 + 8 years. Only in Grue are the rates for 12 + 13
year-old boys and girls higher in the second period than in
1943-1944.

DMF Rates for Permanent Furst Molars. Caries rates for
first molars in the upper and lower jaws in 1952 and 1953 are
compared with rates in the earlier period in Fig. 38 and in
Table 33 for 7 + 8 year-old boys and girls. In each of the four
community groups, reduced cities and villages, Gjerpen and
Grue, the increase from the low levels recorded in 1946 or 1947
to 1949 has continued. It is apparent in Fig. 38 that the per-
centages of teeth DMF and the percentages of tooth surfaces
caries affected have risen from the end of the first period to the
second period. For the first molars, as for total teeth, the in-
crease in caries is greatest for children in Grue, and it is very
probable that in this community rates in 1953 had reached the
levels that prevailed at the beginning of the War.

first period and for the second period, since in one village included in the second
period, Stord, 12 and 13 year old children were examined only from 1945-1946 to
1948-1949 in the first period. Therefore, the original village group has been used
for the years 1940-1941 to 1944-1945, and comparison of the second period for re-
duced villages with early years of the first period may not be very reliable.
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Fig. 38. Per cent of permanent first molars DMF and per cent of tooth surfaces DMF at
ages 7+ 8 years in 1951-1952 and 1952-1953 compared with first period, 1940-1941 to 1948-
1949, in reduced city and reduced village groups, iIn Gjerpen and m Grue.

Comparison of the relative increase in the percentages of
first molars affected by caries and the percentages of tooth sur-
faces carious indicates that for boys and girls aged 7 + 8 years
the increase has been greater for surfaces affected than for teeth
affected in every community. Expressed in another way, the
general picture is that the average number of carious surfaces

per affected tooth was higher in 1952 and 1953 than in the
later years of the first period.

The DMF rates for first molars at these younger ages in-
creased more than the DMF rates for total permanent teeth as
may be seen by comparing Fig. 37 and Fig. 38.




Table 33. For 74-8 year-old boys and girls, per cent of teeth and of surfaces
DMF for the permanent first molars in the reduced cities, reduced villages,
Gjerpen and Grue, 1940-1941 to 1948-1949, and 1951-1952 and 1952-1953.

Bovs Gires
NuMBER Upper Lower NuMmBER Upper Lower
Scmoow oF First Molars | First Molars oF First Molars | First Molars
EAR Bovs Per Cent DMF Grres Per Cent DMF
Teeth | Surf. | Teeth | Surf. Teeth | Surf. | Teeth | Surf.
REDUCED CITIES
194041 227 77.9120.7 | 83.6 | 27.1 211 80.3123.3)93.3] 31.9
194142 262 69.1}17.4179.2 | 24.5 261 76.2 1 19.3 1 90.3 } 32.3
194243 268 65.5 117.3 ] 78.0 ] 24.2 256 74.1119.9187.11}31.2
194344 257 61.0|15.6 | 72.6 { 20.2 230 66.4 1 17.3 1 85.1 | 26.0
194445 253 60.6 | 15.4 | 72.1] 20.4 237 62.2116.4173.8122.4
1945-46 293 53.1 1 13.4165.3118.1 215 52.4115.4172.3120.3
194647 307 48.6 | 13.6 | 61.6 | 17.0 250 53.6114.1 1 66.8 { 18.5
194748 310 58.8116.3 | 64.51 18.0 303 61.017.01 69.0 | 19.9
194849 290 62.2 1 17.0 ] 61.6 | 17.8 291 64.2 | 18.2 1 69.1 { 19.7
1951-52 344 68.1]20.5|73.2}229 326 72.2{21.1]82.626.2
1952-53 376 66.4 | 20.9 | 70.8 | 22.4 335 73.2 1 24.6 | 80.4| 26.6
REDUCED VILLAGES
1940-41 158 81.1123.9|86.8] 26.9 176 81.2124.2]89.0129.9
194142 203 71.7 { 20.1 | 78.7 | 25.4 225 73.1 ] 20.2 1 85.5 | 26.9
194243 209 62.9 1 17.6 | 68.0 | 20.9 214 69.6 1 19.0 { 85.3 | 24.5
194344 191 62.0 | 16.2 | 67.8 | 17.6 191 60.2 | 16.7 | 77.8 | 20.8
194445 108 59.8 1159 | 68.9 | 21.2 126 66.7 } 17.5 1 77.9 | 20.2
194546 190 37.1 9.1143.611.8 199 39.7 | 10.3 { 53.6 | 13.9
194647 212 36.8 8.5142.4) 10.6 202 44.4 ) 10.4 { 62.1 | 16.2
194748 228 43.3110.8151.4}13.1 229 43.7 1 11.3 1 60.5 § 15.3
194849 205 44,2 111.3 | 53.8]15.2 222 64.4 {17.2 1 71.7 { 20.0
1951-52 205 58.1]15.6 ] 66.2 ] 18.0 198 70.4 | 20.8 | 83.4 | 22.9
1952-53 297 61.5119.9 | 68.5| 21.3 249 69.7 121.1 14 81.3 {25.3
GJERPEN
1940-41 103 61.2 1 15.1 ] 60.0] 16.2 95 56.2 1 15.7 | 72.0 } 23.2
194142 114 48.1 ] 11.3 { 54.1 | 14.4 87 59.5115.7 | 68.2 | 20.0
194243 117 30.2 7.6 39.3110.4 89 44.7 1 11.3 1 55.7 | 14.1
194344 100 16.5 4.1 24.2 6.1 85 22.8 4.8 136.9 8.3
194445 104 14.9 3.8120.6 5.3 100 16.8 3.81127.6 6.9
194546 120 11.8 3.2 110.0 2.3 121 17.9 3.9121.8 4.5
194647 141 10.9 2.9112.9 3.0 137 20.1 5.2119.9 4.4
194748 131 17.5 3.8 18.4 4.5 122 21.6 5.9132.8 8.9
194849 121 15.4 3.1 14.4 3.4 120 19.8 5.0128.3 7.2
1951-52 167 29.2 7.7125.9 6.4 169 32.5 8.1138.9;11.1
1952-53 210 31.4 7.6 133.7 9.0 196 41.7 1 11.1 { 49.2 | 14.6
GRUE!

194344 72 42.0110.1 ) 51.4} 12.5 69 49.3 111.9 { 54.4 | 14.4
194445 71 30.0 7.7 | 40.0 9.7 60 30.0{ 8.3 41.7]10.7
194546 69 33.3 9.0 1 39.1 9.0 61 31.7 4 8.3)42.6]|11.1
194647 65 33.3 9.5 | 42.2 9.7 89 50.6 | 13.8 | 51.1 ] 13.2
194748 53 |32.0] 8.0(29.4] 7.1 66 {50.8]15.1159.1116.7
194849 39 |52.6]15.8(33.3] 9.2 48 |54.3]13.0]45.8]12.1
1951-52 99 | 74.2|24.7|79.2|26.3 81 |80.0{26.3]90.1]28.1
1952-53 98 |76.8|26.1]80.0]27.2)| 102 |s82.2]28786.01}32.2

1 No examinations prior to 1943-1944,
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Fig. 39. Per cent of permanent first molars DMF and per cent of tooth surfaces DMF at
ages 12+13 years in 1951-1952 and 1952-1953 compared with first period, 1940-1941 to
1948-1949, in reduced city and reduced village groups, in Gjerpen and in Grue.

For the age group 12 + 13 years, the percentages of first per-
manent molars DMF were at the lowest level in 1948 or 1949
for all community groups, as is shown in Fig. 39 and Table 34.
These four community groups differed greatly in the reduction
in DMF rates for the first molars during the first period, the
reduction being least in cities and most in Gjerpen where the
decrease in rates also started earlier. In the second period, 1952
and 1953, the percentages of first molars DMF showed an in-
crease over the 1949 rates in villages, in Gjerpen, and in Grue.
In the cities, there was little change, but the rates for upper
and lower molars of boys showed a tendency to rise in 1953.
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Table 34. Per cent of teeth and of surfaces DMF for the permanent first
molars of 12413 year-old boys and girls in the reduced cities, reduced villages,
Gjerpen and Grue—1940-1941 to 1948-1949, and 1951-1952 and 1952-1953,

Bovs GirLs

ScmooL NUMBER Upper Lower Numser Upper Lower

Yeax oF First Molars | First Molars oF First Molars | First Molars
Bovs Per Cent DMF Girws Per Cent DMF
Teeth | Surf. | Teeth| Surf. Teeth | Surf. | Teeth| Surf.
REDUCED CITIES
194041 206 94.7 | 45.8 | 97.1 ] 53.0 180 97.8 1 45.6 | 97.8 | 51.3
194142 168 98.2 | 45.0 | 98.8 | 51.3 176 93.8 | 42.7 } 98.9 | 51.7
194243 194 95.4 | 43.0 1 97.4 | 47.2 156 98.7 | 46.4 | 98.7 | 51.0
194344 250 97.6 1 43.8 1 99.2 | 48.1 256 97.3 | 45.6 | 98.4 | 50.0
194445 269 96.3 | 40.4 | 97.4 | 43.9 264 97.7 | 43.5 | 97.7 | 48.6
194546 234 96.6 | 36.7 | 97.4 | 41.9 237 97.0 | 41.3 | 98.7 | 47.4
194647 249 96.4 | 31.7 { 96.0 | 35.0 230 94.8 | 37.8 | 98.3 | 43.7
194748 245 91.4 §29.6193.1] 34.1 250 94.0 | 35.8 | 96.8 | 41.3
194849 237 89.8 |1 29.7 { 91.9 | 33.6 212 91.5 | 30.1 | 96.2 | 35.7
1951-52 287 89.2 | 39.6 { 90.6 | 41.9 294 91.5|39.3 | 94.6 | 45.8
1952-53 271 94.1 [ 40.5 | 94.1 | 45.1 298 90.3 | 40.4 | 95.3 | 49.8
REDUCED VILLAGES!

194546 205 95.6 | 39.3 ] 96.1 | 42.1 189 97.4 1 44.8 | 98.9 | 46.9
194647 171 93.6 | 34.7 | 97.7 | 39.9 162 95.7 | 37.3 { 98.8 | 43.8
194748 196 89.8 1 35.8 | 93.4 | 37.4 185 90.8 | 32.2 195.1} 37.0
194849 196 82.1]29.4]84.7}{31.9 183 90.7 | 31.9 1 92.9 | 37.5

195152 160 86.3 | 34.4 191.9 § 38.6 147 93.9 ] 36.6 | 91.8 | 40
1952-53 183 91.8 [ 37.0 | 94.5 | 43.0 189 95.2 1 40.3 1 96.8 | 46.6

GJERPEN
194041 146 91.8 1 41.11}95.9]43.2 157 92.4 ] 39.6 | 94.9 | 44.2
194142 138 89.1 | 37.0 | 89.9 | 41.7 151 90.1 1 35.4 | 94.7 | 42.9
194243 135 86.7 | 34.7 | 88.1 | 40.6 148 87.8 132.8191.9140.7
194344 135 89.6 | 32.6 | 88.9 | 37.2 132 78.0 1 28.8 | 87.1 | 35.8
194445 131 79.4129.0 | 84.0 | 31.0 135 79.3 129.2191.1] 38.2
194546 130 68.5 | 23.4 | 75.4 | 25.2 112 75.0 ] 26.1 | 86.6 | 33.8
194647 133 57.9116.2 1 60.9 | 19.2 109 74.3 { 20.9 | 82.6 | 25.9
194748 132 50.0 | 12.6 | 56.1 | 18.0 94 57.4 115.5176.623.0
194849 109 44.0 | 11.4 | 49.5 | 13.8 95 38.9 | 11.6 | 55.8 | 17.1
1951-52 180 52.8{17.3 { 60.6 | 23.2 149 58.4]19.3173.2129.3
1952-53 173 64.2122.0172.3]28.0 138 71.0 | 22.9 | 85.5 | 36.5
GRUE?

194344 86 96,5 | 46.7 | 93.0 | 40.9 98 95.9 1 45.3 } 93.9 | 42.2
194445 86 93.0 1 41.6 | 89.5 | 39.3 82 93.9 { 42.9 | 95.1 | 43.4
1945-46 97 87.6 | 36.7 | 88.7 | 38.4 86 83.7 § 35.1191.9 ] 40.5
194647 92 77.2129.6 { 83.7 | 31.7 90 81.1 | 30.4 | 88.9 | 34.0
194748 88 76.1 1 24.8 1 84.1 | 27.3 77 85.7 | 31.7 | 87.0 | 32.7
1948-49 48 81.3 126.7 | 85.4 | 28.8 56 80.4 | 31.1 | 87.5 | 29.6
1951-52 82 89.0 | 41.2 ] 89.0 | 40.0 114 92.9 1 46.2 | 95.6 { 47.4
1952-53 83 97.6 { 49.6 1 89.2 | 43.4 99 93.9 1 47.5 1 96.0 1 48.5

1 Reduced village data not comparable for ages 12413 years in 1940-1941 to 1944-1945.
¢ No examinations prior to 1943-1944.
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clined more in
all four community groups than the percentages of teeth DMF,
and were at the lowest level in 1948 or 1949. In the later pe-
riod, rates for surfaces affected had increased greatly over the
1949 rates.

Gjerpen, DMF Rates for Specific Teeth. In Fig. 40, caries
rates for each specific tooth for boys and girls in Gjerpen are
shown for the two periods of study.

The large increase in DMF rates for first molars at ages 7 +8
years from the end of the first period to the second period has
been discussed. There were small increases in DMF rates for
the upper lateral incisors for both sexes and for the upper cen-
tral incisors in girls only. At this age, the lower incisors have
such low caries rates that significant changes would be hard
to demonstrate.
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Fig. 40. Gyerpen: Per cent of specific teeth DMF at ages 7+8 years
and 12 +13 years in 1951-1952 and 1952-1953 compared with first period,
1940-1941 to 1948-1949.

At ages 12 + 13 years, the DMF rates in Gjerpen are much
higher in 1953 than in 1949 for upper and lower incisors, and
for upper and lower molars. For the cuspids and bicuspids,
annual rates are somewhat irregular but a tendency to increase
may be seen in rates for the upper first bicuspids in both sexes
and the lower second bicuspids in girls. For none of the teeth
have the caries rates in 1953 reached the levels for 1941.

DMF Rates in Fet at Age 13 Years. Prevalence of caries in
1952 and 1953 in Fet, a rural community, is shown in Fig. 36
and Table 30 for children 13 years of age, both sexes. As pre-
viously discussed, during the first period there was a rapid
downward trend in DMF rates for incisors and first molars and
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the minimum rates were recorded in 1949 for upper and lower
first molars and both lower incisors but rates for upper incisors
were slightly higher in 1949 than in 1948. In the second period,
there is a sharp increase in caries rates for upper incisors and
also for upper first molars. Caries in lower incisors do not seem
to have increased from 1949 to 1953. The percentages of lower
first molars DMF are irregular in both periods, but the per
cent of surfaces affected is much higher in the second period
than in 1949. The rate of extraction of lower first molars, but
not of upper molars, also shows a tendency to increase in the
second period.
ConcLusioN

The principal findings from this study of caries in the per-
manent dentition of 7 to 13 year-old children based on annual
examinations from 1941 to 1949 and in 1952 and 1953 in groups
of cities, of villages, and of rural districts, in Trondheim, in
Gjerpen and in several other small communities, are brefly
summarized in the following paragraphs.

A study of bilateral symmetry for examinations in one year
showed that the occurrence of caries in each side of the mouth
is nearly equal in terms of prevalence rates for specific teeth
affected by caries.

The percentages of children aged 7+8 years who had no
caries in the permanent dentition increased three to four times
from 1941 to 1946. After 1946, the percentages decreased to
1949 but remained above the initial levels.

The average number of DMF teeth per child and also the
percentage of total teeth DMF showed a definite decrease in
1942, or in 1943, in almost every instance. In the younger age
group (7 +8 years), the minimum values usually were reached
in 1946, whereas in the older age group (12 + 13 years) the low-
est values occurred one to three years later. The percentage
reduction in DMF rates was greater at the younger than at
the older ages; and varied for different community groups from
31 to 83 per cent at the younger ages and from 27 to 64 per
cent at older ages.
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The reduction in the per cent of specific teeth DMF showed
great variation from tooth to tooth. The teeth with the lowest
caries susceptibility—the incisors, the first bicuspid, and the
cuspid in the lower jaw—demonstrated the greatest reduction
in caries rates. In the age group 12 + 13 years the drop was
close to 100 per cent for several teeth. The smallest reduction
was found for the first molars of 12 + 13 year old children. The
percentage reductions in caries rates for the upper incisors in
this age group were about the same for both the lateral and the
central and were also of nearly the same magnitude as that for
the first molars in the 7 +8 year old children. Within groups
of teeth of the same morphological type, the tooth with the low-
est susceptibility showed the greatest reduction relatively.

The trend of the curves for the percentage of total surfaces
DMF was generally similar to that for the percentage of teeth
DMF. Here, too, an inverse correlation between caries sus-
ceptibility and caries reduction was found.

The rate of extraction of first molars dropped in all com-
munities, and in most of them from a level, in the older age
groups, of 40—45 per cent in 1941 to a point close to zero at the
end of the first period, 1949.

A comparison of the various community groups showed that
the greatest reduction in caries took place in the village com-
munity Gjerpen (not included in the main village group).
Next in order came the rural group. The village group and the
city group were about equal.

In all groups the per cent of total teeth DMF, the per cent
of total surfaces DMF, the per cent of specific teeth DMF, and
the per cent of surfaces DMF in specific teeth increased during
the second period of study, 1951-1952 and 1952-1953. Except
for a few instances, the latest values did not, however, reach
the levels of the initial rates.

The girls generally showed higher caries rates than boys. The
maximum reductions in caries rates for girls and boys did not
show any constant differences which might point to an actual
sex differential in changes in caries status in response to the
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nutritional and environmental conditions operating during the
period of study.

A more general discussion of the changes in the dental status
in relation to the diet during the war and post-war years will
be given in the next section of this report.
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