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Among 6701 school children of Texas, dental decay was found
in approximately 70 per cent of the white group, 65 per cent of
the Mexican, and 45 per cent of the negro. The number of decayed
teeth per child was greater among white children than among
either Mexican or negro. One or more of the 6-year molars, the
first permanent teeth, were decayed in about one-third of the
children of each race. Among the white children however the 6-
year molar constituted a smaller percentage of all decayed teeth
than among Mexican or negro children. .

More of the younger than the older children in San Antonio
had decayed teeth, but among children in Brazos, Hidalgo, and
Jefferson counties decayed teeth were more often found among
the older than the younger ones. With all children the numbers
having decayed 6-year molars increased rapidly with age up to
12 or 14 years.

Slightly more girls than boys in each race had decayed teeth.

The data secured in this study suggest a beneficial effect upon
the teeth of liberal amounts of milk and a detrimental effect
upon the teeth of excessive amounts of cereals and sweet foods in
comparisonﬁ with other foods.
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DENTAL DECAY AMONG TEXAS SCHOOL CHILDREN*

JEssiE WHITACRE

The observation is frequently made that dental decay or “caries” is
the most widespread physical defect today. It has afflicted mankind for
many generations; Howe (28) has observed that there has been little or
no improvement in the condition in the last four or five decades. A vast
amount of attention especially in the past ten years has been given to the
subject of dental defects and their causes. Investigations include both
numerous surveys and many experiments for which usually animals, but
sometimes human beings, have served as subjects. Nothwithstanding the
extensive study of the problem no satisfactory solution has been reached.

Several current theories as to the cause of caries have entire or
qualified support from some workers, and some of them opposition from
others. Among these theories may be mentioned heredity (11, 38), bac-
terial action producing acid which in turn dissolves the enamel of the
tooth (47, 9, 18, 14, 30, 27, 56), a systemic theory as opposed to localized
agents (5, 3, 15, 28, 55, 6, 42), the acid-base balance theory applying
sometimes to the blood stream, sometimes to the saliva, sometimes to the
diet (6, 31, 32, 33, 34, 22, 23, 24, 37, 52, 40, 36), a poor diet according
to current standards (7, 8, 29, 35), overabundance of cereals in the diet
(22, 23, 24, 57, 45, 46, 50), and deficiency of particular nutrients as calcium,
phosphorus, vitamin A, C, or D, (43, 17, 44, 25, 48, 41, 1, 26, 59, 12,
13, 19, 20, 21). Among most of the theories, there is general agreement
that diet either directly or indirectly has much influence on the soundness
of teeth. It is recognized that the influence of diet is not always im-
mediately evident. Carious teeth in children who at a given time have a
good diet may be the reflection of dietary inadequacies of some previous
period, perhaps years earlier or even of prenatal malnutrition.

The tooth most susceptible to decay (4, 39) is the “first molar” or
“6-year molar”, so called because it appears at about the sixth year of
age and is the first tooth of the permanent set to erupt. Calcification of
the 6-year molar tooth is begun before birth and hence it is subject to
both prenatal and postnatal nutritional influences. It is therefore ex-
posed to the factors of decay for a longer period of time than any other
tooth.

SOURCE OF DATA

Dental data were secured from two sources, first, the pupils of the
schools of Brazos, Hidalgo, and Jefferson counties participating in the
dietary study reported in Bulletin 489 (58), and, second, the pupils in
three representative schools of San Antonio cooperating with the Di-
vision of Rural Home Research in a study of growth in height and weight
of school children. These two groups of school children are hereafter
called respectively the 3-county group and the San Antonio group.

*Submitted for publication February 22, 1934
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In the first study the teeth of each child were examined by local
dentists, using a mirror and explorer. At the same time, one of the
observers made an entry on a chart showing which teeth, both temporary
and permanent, were decayed or abscessed. The number of teeth which
had been filled and of the permanent ones which had been extracted
were recorded also. No distinetion was made as to size of -cavities.
All teeth which had unfilled cavities, fillings, abscesses, and the permanent
ones which had been extracted were regarded as carious. Each unsound
tooth was counted only once even though it might have more than one
defect, for example, both a filling and an unfilled cavity. In each mouth
which was free from cavities, abscesses, and fillings, and had not lost any
permanent teeth, the teeth were classified as sound.

In the second study, condition of the teeth was one item in the physical
well-being of the pupils as judged by a pediatrician. A tongue depressor
only (no mirror or dental explorer) was used in these inspections of the
teeth, but the same criteria of defectiveness were used as in the first
study.

INCIDENCE OF SOUND AND CARIOUS TEETH
Relation to Race and Sex

In both studies from which dental data are taken, white, Mexican,
and negro children* were included, the entire number totalling 6701.
Tables 1 and 2 show the great extent to which dental decay had attacked
the children of the three races. Owing to the difference in the method
used in the two studies to identify carious teeth, the findings have been
tabulated separately according to method. The consistently higher average
number of carious teeth per child among comparable groups of children
examined with mirror and explorer than without them, indicates that the
former method was the more searching. Nevertheless the interrelations
of races with respect to carious teeth are concordant in the two studies,
which are used jointly in making generalizations.

The best race record in both studies with respect to the proportion of
children having one or more decayed teeth was held by the negroes, with
approximately 45 per cent of their group affected; the Mexicans were
second, with about 65 per cent affected; the white children were the worst,
with about 70 per cent in the carious group. But there are no consistsnt
race relationships which hold in the two studies with reference to per-
centage of children having decayed 6-year molars. With respect to the
average number of carious teeth per child, less pronounced and less con-
sistent race and sex differences appear, yet the greater extent of decay
among white children as compared to that among either Mexican or negro
- is seen in the slightly higher average number of all carious teeth as well as
of 6-year molars.

*The children included in this study, all citizens of the United States, have been classified
into three groups, Mexicans, other whites, and negroes. As a matter of convenience,
these groups are referred to as race groups, and for the sake of brevity in this Bulletin
the designation ‘‘white” is used for the second of these groups.
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From another viewpoint, however, the race relationships in the incidence
of caries are reversed. The decayed 6-year molars among white children
constitute a smaller percentage of the entire number of their decayed teeth
than is true for either Mexicans or negroes of corresponding sex. Or,
expressed otherwise, the excess of total caries among white children over
that among Mexicans and negroes occurs more largely in the other teeth
than in the 6-year molars. Apparently the 6-year molar was relatively
a somewhat more vulnerable tooth among the Mexicans and negroes than
the white children in the two studies reported here; or, the other teeth of
the white children were relatively more vulnerable than were those of the
Mexicans and negroes. Racial characteristics while probably having some
weight in determining the proportion of children who succumb to caries
may be less of a factor than is commonly supposed. :

On the whole, though not uniformly (Table 2), the girls of the three
races show somewhat higher percentages with decayed teeth than do the
boys; but in one group of white children more boys than girls had one
or more carious teeth, and in cne of the Mexican groups percentages of
the sexes having one or more carious teeth were equal, and more boys
than girls had carious 6-year molars. The sex difference is too small,
however, to be given serious consideration.

Number of Carious Teeth per Child

A distribution has been made for each of the three races of the children
who had one or more carious teeth, according to the number of teeth in-
volved per child. The occurrence of 1, 2, 3, and 4 carious 6-year molars
has also been determined. Table 3 contains these data, and a graphic
presentation of the percentage of children in each numerical class of carious
teeth, from 1 tooth successively through 10, and for 11 or more teethis
given in Figures 1 and 2.

The most striking feature of these data as brought out in the graphs
is the relatively larger proportion of the Mexican und negro groups hav-
ing only 1 or 2 carious teeth as compared with the white children, among
whom nearly as many had 8 or 4 carious teeth as had only 1 or 2.
This race relationship holds both for “any tooth” and for the 6-year molars
alone. The more frequent oceurrence among white children than among
either Mexican or negro of the higher numbers of carious teeth (5 or
more) is readily seen in the graphs, especiaily in the 3-county group. The
highest number of carious teeth in the mouth of a negro child (a girl of
18 years) was 10, of a Mexican (a boy of 9 years) 12, and of a white
child ( a boy of 18 years) 21. In these graphs as in the data given in
Table 2, the small sex differences may be detected, the slightly worse
record for carious teeth among the girls than the boys being more apparent
with the 6-year molars than with “any tooth”. The three largest sex
differences are in the case of the negro children in the 3-county group hav-
ing one decayed 6-year molar, and the Mexican and negro children in the
San Antonio group having twe decayed 6-year molars. The graphs also



TEXAS AGRICULTURAL EXPERIMENT STATION

491,

BULLETIN NO.

10

7% 121 |L°¢ |01 wo.mm 89 |6°82|99 QT |¥ (L0 |3 |[¥F |21 |T°S |PT [¥'II|T€ |3°ST|98 m.mm“ﬁa 1°08|28 2Lg g ‘
6% |L |9°9 [8 [6°63|€¥ |0°9Z|9¢ “a.m € L0 [T [6'F% |, |6°% |L |8'TT|LT |6°81{0% |&°68|8% |9'83|1¥ 1448 S M“ m
6'¢ |8 [9°T |3 |9°6T|9C |L'35|63 . 80 [T |80 |T [6°€ |9 [9°Q |L [6°0T|PT |9°3T|9T [9°¢€|8¥ |0°28|1¥ 821 s&og] e @zm‘
g
8¢ “.o..ﬂ 6°¢ |02 |9°1g|€L |9°82|L6 |€°0 (T (€0 [T |6°0 |8 (970 |2 |8°T |9 [T [V |[€Q 8T |6°0T|LE |9°8T|9% (¥°28|0TT|L'28|TITT| 688 1odq mm
2’8 |9 _«..m 0T |9°82|89 |0°62|¥¢ Q0 [T |9°T (8 |90 [T (2°C|v [9°T [& |[¥'CQ |OT [8'TTI|1Z [V°31|82 |8°8€[C9 [3'18[8S 981 S[IID w mm
9% |4 |99 |0T [1°€T/0Z [1°83|8% |L°0 |T Lo (T 8T (2 (L0 (T |29 (8 [9°0T(9T o.mﬁ_mm v'18(87 [9°78|89 89T s&og m M.W
8¢ (08 |0°¢ 9% |LLT|26 |T°LT|68 (70 (& [V°0 (2 |9°0 (& |9°T |8 [L°G |PT |97 (P2 |6°9 |98 |0°¥T|8L Nﬂﬁgna 2y1|9'eg|LTT| 139 qloq m M
9°L TWH 9°¢ |¥T [L°8T|L¥ [L°9T|2F [8°0 |& (8°0 12 |¥°0 [T |31 |8 [¥°C |9 |[¥'9 |9T [9°L [6T [T°€T|8€ (6°LT|S¥ |9°L&|69 |6°13[99 192 ST m. (M.l
¥ |11 |9% |31 __b.m: oy |PLT|LY L0 |2 |[6°T |9 |[0°¢g |8 [0°¢ |8 |[€9 [LT [8'FTI|0% (P°02|99 |0°Lg|8L |0°€2|29 0L32 sfog 8 R
GQ°6 (68 (86 |0F |2°LE|29T|L"3E|E6 20 T (12 [IT [¥°8 |PT |28 [ST [9°9 |82 [€°L |08 |v"8T|9g [9°9T|¥9 |L°92|90T|2°32|16 607 qiod
9°0T|23 |g°L [6T [9°88/86 |2°93(V9 ¥0 |T |8C|L |87 |TIT |g°¢ m| g'q 7T |88 |1Z (8°8T|98 r..lmﬂuﬂ 9°€2(09 [0°22|99 1414 S[IH W
L°L |21 |9°8T|Te |8°%8|¥Q [L'8T(63 92 |¥ [6°T |8 [6°¢ |9 [8°Q |6 [89 |6 |6°BI|023 [2°9T|(VE |0°62|9¥ |9°22|9E qq1 sdog m M
T°L |21 [8°TT|6T |¥'%2|T¥ |0°6T|28 9°0 [T [9°0 |T (8T |8 |[&% |L |[8F (8 |8¥I %2 |3°05/¥8 [1°28|¥Q |v'15|9¢ 89T yog Whm.
8% |[v [8°0T|6 |6°C3|6T [§°6T|9T 9'¢ |1&€ |¥'8 |2 |6°9T|FT |1°72/0& |T°0€|98 |6°2C|6T €8 S[AH mw.. .m.m
76 |8 |8TI|0OT (6792|322 [8°8T|9T ST |T [2T |1 |9'¢ |8 (L% |¥ (T°L |9 |[8IT|OT [2°9T[PT |T°'7€{63 |0°03|LT g8 sfog m m M.
0°9T|L0¥|7°11|682|0°12|€8S|€°8T({997|€°¢ (€8 |0°T 6% |0°B |19 ﬂc.w g0T|6°¢ |86 [8°9 |SLT(V°L (LST|¥'GT|268(P'ST omm_w.ﬁw $49|2°81|89¥%| T1¥92 -—oom. mm.
L'9T[902|T°2T|6VT|0°62|¥82|L°05|992|T°¢ (8¢ [8'T (22 |92 |38 [6°¢ _w«q 8°¢ |L¥ |0°L (L8 |L°L (96 (8°GT(68T|9°¥T ow.—;N.MN 982|T°LT|TT3| 98al S[ID m m
¥°ST|T02|L°0T|0FT|T°6L|6F2|T°9T|0T2|¥'€ (97 [T'G (L2 |91 [6T [TV Jﬁm 6°¢ __Am 9°9 |98 [(0°L (36 [9°9T(803(T°9T o~NT.oN__~.wN__m.®~ waf 908T ’ s&og 8
% |"°N| % |°N| % |°N| % ["°N| % v.oz_ % |°N| % ;.oz_ % |"°N| % |'°N| % |'°N| % [°Nj % [°N| % |"°N} % |"°N| % |°N| ysoeay
R | | | | | S| st | b 15 snorreo 8
v ﬁ_ g 4 1 wwem _» or | 6 _ 8 _ L 9 w g “ v 3 2 _ 1 omn”m._ 20| g wa mm
SIB[OW I04-9 | Y3003 AUy ‘ON [830, 3 m.m
3199} SNOII®d JO JOqUINU DPajeolpul SUIA®RY USIP[IYD b
PIIY? 12d Y399} SNOLIED JO JOQUWINU 0} DUIIAJII YIIM SILIED JO QOULPOUI °§ 9[qu],



DENTAL DECAY AMONG TEXAS SCHOOL CHILDREN 11

further emphasize that the carious 6-year molars constitute a higher
percentage of all carious teeth among negro and Mexican than among
white children.
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Relation to Age

The distribution of the children with carious teeth among year-of-age
lasses was made for boys and girls together, since sex difference in
cecurrence of caries was small and, since this procedure would provide
arger numbers in the year-of-age classes, especially for the Mexicans
and negroes. Data from the two studies were kept separate and are shown
n Table 4. Figures 3, 4, and 5 present graphically the age incidence
f carious teeth for the 7-year to 18-year groups inclusive for all groups
omposed of at least 24 individuals.
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4. Incidence of caries with reference to age

3-county group

‘White children

Mexican children

Negro children

Age Witl} 1 or more Witl} 1 or more Witl; 1 or more
years Sex Total carious teeth Total carious teeth Total carious teeth
No. Any tooth 6-yr. molar No. Any tooth I 6-yr. molar No. Any tooth ‘ 6-yr. molar
No. | % No. | % No. | % | No.| 9% "No.l % | No.| %
6 | Both TR e 3 | Pt T4 | i o R e | |
7 | Both 188 | 112 | 59.6 W O O R e e T s Eroa B ke P g S
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10 Both | 448 | 2905 | 65.8 | 184 | 411 | 19 | 14 | 4 [ 70 | 24 | 843 | 16 | 22.9
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17 Both 160 b | - I ) B et A0 [ ]l a] e o D10 [ 64 | 50 | 78.1 | 22 | 34.4
18 Both 79 63 R 43.0 6 3 2 (A2 of 800 |= T 18 eles)
19 Both TR Fooas 1 = R N TEiE
20 " Both 13 5] 6 1 1 R B e A 2oy
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For the 3-county group, the graphs for “any tooth” trend upward
with age, the rise in percentage being much sharper for Mexican and
negro than for white children, especially from age 13 years and over. At
16 years of age and above, the percentage of Mexican and negro children
in this group having carious teeth was found to be as high as among
white children. This evidence is contradictory to the usually unqualified
superiority of tooth condition credited to the Mexican and negro children
compared with white children. The percentage of children with carious
6-year molars increased rapidly up to 12, 13, or 14 years in each race; fol-
lowing this peak there was a fall in the percentage of white children having
carious 6-year molars, but a further increase among later age groups of
both the Mexican and negro children.

With reference to the occurrence of decay in “any tooth” in the San
Antonio group the graphs for all three races have a downward trend, the
percentage of children with one or more carious teeth decreasing with
age. This relationship between age and caries in “any tooth” is opposite
to that found in the 3-county group. The graphs for carious 6-year molar
teeth found in the San Antonio group have the same general trend for
all three races up to the age of peak incidence, as in the group from the
three counties. After the peak of incidence, the graph for white children
is similar in the two studies, downward with age, but for the Mexicans
and negroes in the San Antonio group there is a consistent decline as
contrasted with the later rise in the 3-county group. These differences
in downward trend of any one graph for 6-year molars have been found to
be statistically significant, the probable error of the frequency distribution
being more than four times the difference in the neighboring frequencies.

From the graphs derived from the data of the one study it would seem
that age of the child, or the length of time which the agents of decay
have to act upon the teeth, may be one factor in determining the occur-
rence of caries; but the opposite trend of the age-caries graphs from the
bther study indicates that age cannot be the only factor. Since all three
races in the San Antonio group show a decline with the age in the per-
centage of children with one or more decayed teeth, and in this respect are
consistently in contrast with the corresponding races in the 3-county
group, some common predisposing factor (or factors) among younger
children and protective factor (or factors) among older children must have
been operating in the San Antonio locality, that differed from those operat-
ng among the children in Brazos, Hidalgo, and Jefferson counties. The
lata of these two studies afford no clew to account for the differences
‘ound between the two groups of children. The three-day diet records kept
oy the children in San Antonio indicate that the average diet of this group
s essentially like that of the children in the Brazos, Hidalgo, and Jeffer-
son county group. San Antonio school physicians and elementary super-
visors knew of no hygenic program in the school at or prior to the time
f this study there that might have had an influence on the dental
-onditions found.

The marked susceptibility of the 6-year molar to decay in comparison
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with any tooth' is emphasized by the more rapid increase with age in
decay of the 6-year molars in the age groups ranging from 8 to 12 or
14 years.
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RELATION OF DIET TO CARIES

The data analyzed to determine what relationship appeared between
diet and condition of teeth were secured in the dietary study made in

Brazos, Hidalgo, and Jefferson counties. As previously mentioned, the
Fig. 5. Incidence of caries with reference to age—negro children.

dental data are the findings of cooperating local dentists who used a mirror
and explorer for the examinations. The children with one or more carious
6-year molars made up the group with carious teeth. This seemed the
most desirable procedure, first, because the structural resemblance of the
four 6-year molars among themselves is closer than to other teeth;
second, because they are open to attack of the agents of decay for a longer
period of time than any other teeth; and third, because of their higher
susceptibility to decay (4, 39) compared to other teeth. The 6-year molar
has been used by other workers also (10, 15, 16) as an index of decay.

The information regarding diet was provided by written records of all
food eaten by the individual children for a week (58). The children of the
three counties who kept diet records two seasons constituted the largest
group used for this analysis. Because no significant seasonal differences
in diet were found, an arbitary choice was ‘made of diet records of that
season in which the child’s teeth were examined. For the most part these
diet records were secured in fall and winter for the 765 white children
and the 119 Mexican children, and they were about equally divided between
spring and winter for the 428 negro children.



16 BULLETIN NO. 491, TEXAS AGRICULTURAL EXPERIMENT STATION

In addition to the large group cf all children in the three counties who
kept diet records for two seasons, five smaller groups were also studied for
relationship of diet to dental caries. These smaller groups were, first,
the 399 white children of Brazos county, who were a part of the 3-county
group; second, 312 negroes of Brazos county, this group, in order to have
a larger number, being made to include children who kept diet records
only one season as well as those who had records for two seasons; and the
third, fourth, and fifth groups were white children from the 3-county group,
120 of 12 years of age, 106 of 13 years, and 108 of 14 years. These age
groups are found at the peak of the graph for the decayed 6-year molars.

Since in the diet records the child reported what foods he ate, and only
approximated the amounts in terms of “servings”, it was not possible to
make any quantitative calculation for the nutritive value of the diets. The
assumption was made, however, that “servings” were of average size and
that with more frequent servings greater amounts of the foods were eaten.

Table 5. Caries in 6-year molars in relation to milk in the diet of white children

Milk—average number cups daily
0 | 01-1.0 | 1.1-2.0 | 2.1-8.0 | 8.1-4.0 | 4.1-5.0
Group Teeth
Boys
No.] % |No.| % {No.| % |No.| % |No.| % |No.| %
Sound 2 24 46 34 22 12
Carious
6-yr. molars 3 40 | 62.5 | 65 | 58.6 | 46 | 57.56 | 27 | 65.1 | 16 | 57.1
3-county Girls
Sound 32 40 36 26 17
Carious
6-yr. molars | 51 | 61.4 | 81 | 66.9 | 76 | 67.9 | 45 | 63.4 | 24 | 58.56
Boys
Sound 1 81 25 17 15 11
Carious
6-yr. molars 3 17 | 68.0 | 28 | 52.8 | 22 | 56.4 | 10 | 40.0 | 13 | 54.2
Brazos
county Girls
|
, Sound ‘ ‘ 12 ‘ | 29 18 15 10
Carious
6-yr. molars 80 | 71.4 | 46 | 61.8 | 41 | 69.5 | 18 | 54.5 | 10 | 60.0
Boys and Girls
12-year I Sound 8 12 9 10 :
in Carious
3-county | 6-yr.molars 12 | 60.0 | 22 | 64.7 | 21 | 70.0 | 17 | 63.0 8
13-year Sound 7 13 12 5 5
in Carious
3-county 6-yr. molars 12 | 68.2 | 22 | 62.9 | 18 | 60.0 9 | 64.3 3
|
14-year Sound 5 11 12 5 6 ¥
in Carious |
3-county | 6-yr. molars I|24 68.6 | 24 | 67.0 | 17 | 77.3 | 11 | 64.7 1
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One cup or one glass of milk (% pint) was called one serving and estima-
tions of amounts in milk-containing foods as custard, cream soups, ice
cream, and cocoa were consistently applied to all records. Distributions
of the children in each race having sound teeth and those having carious
6-year molars were made according to the number of servings eaten per
day of milk, cereals, fruits, vegetables, and sweet foods. Sweet foods
included candy, molasses, syrup, sugar, and all sweetened foods as pie,
cake, cookies, ice cream, cocoa, etc. Cereals included all foods in which
the only or chief constituent was a grain product as all kinds of bread,
breakfast foods, pie, cake, cookies, rice, and grits. Each class interval
in each distribution was regarded as a unit and the number of children
having ‘sound and of those having carious 6-year molar teeth expressed as
a percentage of the group. Percentages were not calculated for fewer than

10 children.

Table 6. Caries in 6-year molars in relation to cereals in the diet of white children

Cereals—average number servings daily
13307 1,,21-8.0 -1 8.1-4.0 | 4.18.0 | 5:1-6:0 } 61 &F
Group Teeth bl e o e £
Boys
No.| % |No.| % |No.| % |No.| % {No.| % |No.| %
[
Sound 6 | 18 | 52 50 9 b
Carious | |
6-yr. molars | 12 | 67.0 | 34 | 65.4 | 83 | 61.5 | 48 | 49.0 | 16 | 64.0 4
3-county Girls
[ Sound 4 ‘ 21 ’ 49 53 21 3
Carious | |
6-yr. molars | 4 | | 84 | 61.8 100 | 67.1 | 87 | 62.1 | 43 | 67.2 | 9 | 75.0
Boys
Sound 4 9 32 26 4 2
Carious
6-yr. molars 4 12 | 57.1 | 89 | 54.9 | 27 | 50.9 7 | 63.6 4
Brazos
county Girls
Sound | 1 ‘ 9 32 30 10 2
Carious ‘ N
6-yr. molars 2 13 | 59.1 | 52 | 61.9 | 50 | 62.5 | 22 | 68.8 6
Boys and Girls
| | | i
12-year Sound 1 2 21 12 4
in Carious
3-county | 6-yr. molars 2 6 28 | 57.1 | 80 | 71.4 | 12 | 75.0 2
13-year Sound 2 61 \ 9 19 4 2
in Carious
8-county | 6-yr. molars 5 12 | 67.0 | 21 | 70.0 | 10 | 84.6 | 12 | 75.0 4
14-year Sound 1 8 13 8 5
in Carious
3-county | 6-yr. molars 3 13 | 61.9 | 82 | 71.1 | 23 | 74.2 | 10 | 67.0 2
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Suggestive evidence of relationship between caries and the several foo
classes tried were found only for milk, cereals, and sweet foods. Thes
data are given in Tables 5, 6, 7, 8, and 9, and a graphic presentatior
of them in Figures 6, 7, and 8.

Table 7. Caries in 6-year molars in relation to sweet foods in the diet of white children

Sweet foods—average number servings daily
0-1.0 | 1.1-2.0 | 2.1-8.0 | 8.1-40 | 4.1-5.0 | '5.1-6.0
Group Teeth
Boys
No.| % |No.| % |No.| % |No.| % |No.| % |No.| %
|
Sound \ 20 | 53 47 16 3 1
Carious | \ |
6-yr. molars | 37 | 64.9 | 83 | 51.0 | 47 | 50.0 | 23 | 59.0 6 1
3-county Girls
| sk e |

Carious | ‘ | | :
6-yr. molars | 24 | 68.2 | 93 | 58.5 | 88 | 66.2 | 55 | 74.3 | 12 | 67.0

-

Sound !|14| | 66 | | 45 | |19I| I1¢;|| ‘|1||
l |
I

Boys
= ] |
Sound 11 | 27 | 29 7 3 |
Carious | | ‘
6-yr. molars | 19 | 63.3 | 84 | 55.7 | 22 | 43.1 | 13 | 65.0 5
Brazos
county Girls
‘ | [ ‘l | | il i |
Sound 6 | | 38 | 24 | | 4%} | 6| |
Carious | [ [ ‘ I | | | | [
6-yr. molars | 12 | 66.7 | 50 | 56.8 | 47 | 66.2 | 28 | 7T1.8 | 8 | 61.5 | e
Boys and Girls
16 | | i
12-year Sound ‘ 3 ’ 17 , | 16 4
in Carious | I

| | | | | |
8| 72.7 | 29 | 63.0 | 27 | 62.8 | 16 | 80.0 | |
R a | I bl | |
18-year Sound st 5] | 19 | ety | 12 | | | | |

in Carious | 1 T
3-county | 6-yr. molars| 6 | 60.0 | 22 | 58.7 | 15 | 68.2 | 21 | 63.6 |

8-county | 6-yr. molars

|
14-year Sound | 6] | 11 | 9 | 9 | | | | |

in Carious | |
3-county | 6-yr.molars | 10 | 62.5 | 29 || 72,5 [ 25 | 73.5 | 19 | 67.9 |
| |

A beneficial effect of milk in the diet is suggested by the graphs. For
both the 3-county and the Brazos county groups, the graphs trend down-
ward, the percentage of children having carious 6-year molars declining
as the amount of milk in the diet was greater. But in the age groups,
only the graph for the 14-year group trends downward. Apparently some
other factor had a greater influence than milk upon the condition of teeth
among the 12-, 13-, and 14-year groups. The possibility that this factor
might have been either cereals cr sweets (or both) is suggested by the
upward trend of the graphs for sweets and for cereals for these age
groups.

1
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Table 8. Caries in 6-year molars in relation to cereals in the diet of negro children

Cereals—average number servings daily

1.1-2.0 | 2.1:8.0 /| 8.1-4:0 | 4.1°5.0 ] 5.1-6.0-] 6.1 &+
Group Teeth
Boys
No.| % |No.| % |Nod4 % |No.| % |[No.| % |No.| %
Sound 3 ‘ 24 ‘ 46 38 I} 11 2
Carious |
6-yr. molars | 8] 25.0 | 26 | 36.1 9 | 19.1 9 | 45.0 1
3-county | Girls s
Sound | | \ 8 \46‘ f !56‘ \21 | 6’
Carious | | ‘ i ' |
6-yr. molars 8 | 13 | 61.9 | 80 | 39.5 | 39 | 40.5 | 26 | 55.3 3|
Boys
Sound 1 20 36 9 2
Carious
6-yr. molars | 2 | 12 | 87.5 | 28 | 43.8 | 10 | 52.6 | 2 | |
Brazos
county Girls
Sound 11 38 26 6 |
Carious [
6-yr. molars ’ 3 ‘ 14 | 56.0 | 42 | 52.6 | 82 | 55.2 | 18 ‘ 75.0 ‘ {

A detrimental influence of cereals and of sweets in excess as compared
with other foods, is suggested by the upward trend of a preponderance

of the graphs for cereals and sweets.

As cereal foods were more abundant

Table 9. Caries in 6-year molars in relation to sweet foods in the diet of negro children
Sweet foods—average number servings daily
0-1.0 | 1.1-2.0 | 2.1-83.0 | 38.1-4.0 | 4.1-5.0 | b5.1-6.0
Group Teeth
Boys
No.| % |No.| % |No.| % |No.| % |No.| % |No.| %
Sound 37 51 26 9 1
Carious
6-yr. molars | 156 | 28.8 | 17 | 25.0 | 18 | 40.9 3 | 25.0
3-county Girls
Sound 24 57 45 11
Carious
6~yr. molars | 17 | 41.5 | 41 | 41.8 | 37 | 45.1 | 15 | B7.7 4
Boys
Sound 18 29 15 3 3 l
Carious l
6~yr. molars | 10 | 35.7 | 24 | 45.3 | 15 | 50.0 5
Brazos
county Girls
]
Sound 1 18 35 23 5
Carious |
6-yr. molars I 20 | 562.6 | 48 | 57.8 | 28 | 54.9 | 10 | 67.0 3




80} —
8.,
70|
5 e,
-” e, GIRLS
:'! b '\V
o o
2B BOYS
SH50
Bl
ES
ng_
4/
0
0 Jo1-1011-2.0f21-30[31-40s1-6.04
MILK—CUPS PER DAY
ml(aors 5 64 111 80 49 28
" \GIRLS 83 1A% 110 M Al
Fig. 6. Relation between certain classes

of food and caries among 765 white,
and 428 negro children in Brazos,
Hidalgo, and Jefferson counties.

1The numbers include the children who
had sound teeth and those who had
carious 6-year molars.

WHITE CHILDREN

80| 80}—
é’ém B gé 70
el HHed
il i
B wid
o (13

=501 Sk 50|
R B3
%“ﬂ;— EE“;;—
o 0

0-10|11-20[21-3.0[3.1-4.0[41-60[5.1-6.0[62 & +]

0-10 r1-20f21-30[.1-40[41-5.95.1-6.0]

CEREALS—~SERVINGS PER DAY

SWEETS—SERVINGS PER DAY

A8 gt 186 7. iog 4188 T g 67 136 94 39 9 2
8 56 149 140 64 12 38 159 138 74 18 6
NEGRO CHILDREN
70} ]
gso L gso i
B3 2 g
&% e
= +50 H <50 s
| e ] s ’
Oﬁ' OE. °I'
. i e
40 40 e
w3 *— -] =
= &
Hss0| igso [
3] EE BOYS
30l 20
= =
0 0

0-10 [11-20]21-3.0[31-4.0]4.1-6.0}6.1-6.0f6.1 & + |

0-10 [11-202.1-30[3.1-40[¢1-5.0[6.1-6.0]

woL{BOYS

CERBALS—SERVINGS PER DAY

3 32 T2 47 20 3
=< 21 78 [ 47 Q

SWEETS —SERVINGS PER DAY

68 44 12 1
QR R PY 3 a4

52
41

0%

‘I6v 'ON NILATING

NOILVLS INHWIdAdXH 'TVIALINOIYDV SVXHL



DENTAL DECAY

0-10 [11-2.002.1-3.0)3.1-4.0{4.1-6.9

8 ®
SYVION ‘¥X~9 SQOI¥VO HIIM
BIYCTIRD 40 FOVIRIO¥AL

BOYS

_» GIRLS

-
P

WHITE CHILDREN

112.0[2.1-3.0}3.1-4.0}4.1-6.0[5.1-6.0]6.1-7.0}

] frmibaf e cilig

AMONG TEXAS SCHOOL CHILDREN

SWEETS —SERVINGS PER DAY

CEREALS —SERVINGS PER DAY

) A\ yr-y
HLIM
JgEd

|
IR 88
SHEYION N9 SOOTHY:
NRITTIHD 40 FOVINA

0 [o110]11-20]2.1-5051-4.0[2.1-50|

| | | | I3\

MILK—CUPS PER DAY

N T RN
SUYION *HX-9 SOOTVO HLIM
NENQTIHO 40 SOVINHONEd

51 20 8
71 39 13

61
88

30
18

11
32

71 53
84 80

21
22

39 26 24
59 33 20

53
%

25
42

woHigRs ¢

,°GIRLS

Ly

0-10 [1.1-2002.1-3.03.1-4.0]4.1-59

8 8 RLe S
SUVION ‘¥X-9 SNOTHVD EHLIM
REATIHD JO° IHVIRIOEEd

NEGRO CHILDREN

p GIRLS

”//n

Ly

1-2.0[2.1-3.0} 3.1-4.0/4.1-50/5.1-6.06.1-7.0|

'CEREALS—SERVINGS PER DAY

|
TR W e
SHVION 'HX-9 SOOTNVO HIIM
RENQTIHD JO SHVINIO¥Ed

include the children who

of food and caries among 399 white
sound teeth and those who had

children and 312 negro children in

Brazos county,
Fig. 7. Relation between certain classes of

carious 6-year molars.

1The numbers
had

v

o

SWEETS—SERVINGS PER DAY

28
38

21

3
3

8
16

30
51

53
83

N 0YS 3 32 64 19 4
“\GIRLS 3 25 80 58 24

there was an increased percentage of children with carious 6-year molars
among the white girls and the negro boys in the three counties, among
both white and negro boys and giris in Brazos county, and in two of three
Similarly, as sweet foods were more fre-
quently eaten by both the white and the negro girls of the three counties,

age groups of white children.
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by white girls and negroes of both sexes in Brazos county, and by the 12-,
13-, and 14-year old white children, the percentage of these groups having
carious 6-year molars increased.

The distribution of the Mexican children in all of the food classes was
too narrow to permit test for relationship to caries, only 12 to 20
per cent of the group having more than two servings per day. Similarly
there was too narrow a distribution of fruits and vegetables for negro,
and of fruits for, white children. No relationship was found between
vegetable consumption by white children and the occurrence of caries.

That more definite and more consistent relationships between diet and
caries were not found in this study may be accounted for in part by the
following suggestions. The diet records were qualitative; there is the
possibility that different classes of food in the diet actually do have op-
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Fig. 8. Relation between certain classes of food and caries among 12-, 13-, and 14-

vear old white children in Brazos, Hidalgo, and Jefferson counties.

1The numbers include the children who had sound teeth and those who had ecarious
6-year molars.

posite effects in influencing the soundness of the teeth; interrelations
between various foods as well as the direct effect of individual foods or
classes of foods may be conducive to caries; the condition of the teeth at
the time of examination may be reflecting the effect not of the current
diet but that of some earlier time; and probably food is only one of the
determining factors in the process of decay. Nevertheless, such evidences
as appear point to the desirability of continued emphasis upon the liberal
use of milk, and caution against excessive amounts of cereals and sweet
foods as compared with other classes of food in the diet of growing

children.
COMPARISON WITH OTHER STUDIES

The findings in the dietary study which included the careful dental
examinations have been compared with those of several other surveys
made since 1925: for white children, these were made by Reynolds (49) in
Virginia, by Davies (10) in Massachusetts, by Ahmann, Abbot, and Westover



Table 10. Incidence of caries. Comparison of contemporaneous studies.

Percentcaf;zio\‘vlvsltlze;ﬂf L Tacre Percentage of white children
o with 1 or morle carious
e &
Study No. cases yefrs White children ‘ Negro children beysasaioiprs
lor | |5or|10r! 3or | 1or | | | \
more | 1-4 |more | more| 1-2 | more| more o s e R 4
Va., Aug., 1926 boys and girls_______ 462 6-14 85 48 37 \ . \
(Reynolds) boys and girls.__ 6-14 60
_ non-dairying locality.. 168 6-16 831 61 22 85 11 16 17 41
Mass., Mar., 1928 dairying locality. 6-17 651 54 11 66 17 19 11 19
(Davies) both localities 6-17 741 58 16 74 15 18 13 28
Fla., June, 1930
(Ahmann, Abbott boys 6-19 51
and Westover) girls 6-19 41
Atlanta, Oct. 1928
(Sterling) boys and girls_______5079 6-14 68 33 35
S. C., Sept., 1930
(Frayser and Moser) boys and girls._ 8-10 96 56 20 22 9 5
boys . 6-14 | 63t | 36t 27t
U. S. Public Health girls 6-14 | 56t | 28t 33t
Service, Oct., 1931 . boys 6-19 | 690 | 53p 167
(Stoughton and girls 6-19 | 73P | 53p 20r
Meaker) boys 6-19 | 91tp | 40tp| 51tr
girls 6-19 | 90tp | 40te| b50tp
boys . 6-20 67 48 19 41 11a 13 T 10
Texas, 1934 girls 6-20 69 48 21 50 14 16 8 12
(Whitacre) boys . 6-20 40 21 19
girls 6-20 50 23 27 |

10nly permanent teeth considered

2Entire number distributed: Ga., 5274; Ill. and Mo., 2749; Md., 4412.
tTemporary teeth

PPermanent teeth
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(2) in Florida, by Frayser and Moser (16) in South Carolina, by Stoughton
and Meaker under auspices of the United States Public Health Service (53,
54) in Illinoig, Missouri, Georgia, and Maryland; for negroes, the survey
was made by Sterling under auspices of the United States Public Health
Service (51) in Atlanta, Georgia.

The percentage of the children found to have defective teeth as reported
in these contempcraneous studies is summarized in Table 10. In all these
studies the carious teeth were identified by a dentist’s examination except
in the case of Virginia, where the records of teachers’ inspection as well
as those from the dental clinics were used for white children, while for
negro children inspections were made by.college-trained negro teachers or
by public health nurses. In the Texas study, and in the Public Health
Service surveys (studies by Stoughton and Meaker, and by Sterling) the
carious class included all teeth decayed, abscessed, or filled, and the perm-
anent teeth extracted; such teeth were referred to by Stoughton and Meaker
as “total past decay”. The Massachusetts study considered only permanent
teeth, whereas in the others both temporary and permanent teeth were
included. The Florida workers included as carious both filled and unfilled
teeth but not extracted ones. The South Carolina study did not include
filled teeth but regarded stains and calculus as well as caries, abscesses,
and extracted teeth as defects, since it was said that all these conditions
indicate either present or past need of dental care.

Confirmation is given by these seven contemporaneous studies to the
common observation that dental defects exist in an appallingly large per-
centage of all school children, but that fewer negroes are affected than
whites.

With respect to number of carious teeth per child, in the studies of
white children of three states—Virginia, Massachusetts, and Texas—a
decidedly larger percentage of children was found with 1 to 4 decayed
teeth than with 5 or more, whereas the reverse is reported in the Public
Health Service survey of white children in Georgia, Illinois, Missouri, and
Maryland. The study of negro children in Atlanta by Sterling (51)
shows half again as many children to be affected with caries as were
found among the Texas negro children; in each study approximately
equal percentages had caries in 1 or 2 teeth as in 3 or more. Since nearly
half of Stoughton and Meaker’s group of white children lived in Georgia,
it appears that there really was a higher incidence of caries among the
Georgia children than among the Texas children with respect to the number
of white and negro children affected, and also with respect to the number
of teeth involved in the white children. Since no data are given by
Stoughton and Meaker or by Sterling concerning factors such as dietary
or hygenic habits which may have a bearing upon the soundness of the
teeth, no attempt is made to suggest the reason for the greater prevalence
of caries reported in these Public Health Service studies than was found
in the Texas survey.

The highest incidence of carious 6-year molars was found in the Mass-
achusetts study, 74 per cent having one or more of these teeth decayed
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as compared with 45 and 56 per cent respectively in Texas and South
Carolina. Also a higher percentage of the Massachusetts children had three
or four carious 6-year molars than did Texas or South Carolina children.

As between the sexes, caries was found in this study to be slightly more
prevalent among girls than boys, as was true in the case of the permanent
teeth in Stoughton and Meaker’s survey of white children, but the reverse
relationship was reported by Stoughton and Meaker for temporary teeth
alone, and by the Florida workers for temporary and permanent teeth
together. Stoughton and Meaker suggest that boys may be slower than
girls in losing their temporary teeth, and thus had a larger number of such
teeth to be counted than had girls at the time of examination.

The positive relationship between larger amounts of milk and good teeth
in the white children as found in this study agreeswith that found in the
contemporaneous studies in Virginia (49), Florida (2), and Massachusetts
(10). Reynolds reports for Virginia that “high positive correlations are
found between the percentage that use the larger amounts of milk in each
year of age and the percentage of perfect teeth in' both negro and white
school groups.” Ahmann, Abbott, and Westover found that 54 per cent of
the Florida children who used milk had sound teeth, but only 10 per cent
of those not using milk. Also caries was twice as common among the
non-users of milk as among the'users, the percentage of children affected
being respectively 66 and 33. In the Massachusetts study, Davies found
35 per cent of the children in the dairying community had sound permanent
teeth while there were but 17 per cent in the non-dairying community.
A like difference appeared in the condition of 6-year molars. In the dairy-
ing community, one-third of the group had sound 6-year molars in contrast
to only one-eighth of the group in the non-dairying community.

The negative relationship found in this study for both white and negro
children between frequency of eating cereal and sound teeth harmonizes
with the studies of Mellanby (45), Mellanby and Pattison (46), Hawkins
(22, 24), and Sampson (50) The indication that sweet foods are harmful to
teeth lends weight to the long-held distrust of sugar, which Hawkins in-
cludes with the bread and pastries, against which he warns and which
Eddy (12) recently observed could not be dismissed as a possibility in cause
of tooth decay. It accords also with Reynolds’ (49) finding of the candy-
eating habit common in 61 per cent of the pre-school children in her study
associated with a high percentage of carious and stained teeth.
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SUMMARY

The condition of the teeth has been determined for 6701 school children
including 4453 white, 807 Mexican, and 1441 negro. The decayed teet]
of 4926 children were identified by dentist’s examinations with mirro
and explorer; of the remaining 1775 children, by a pediatrician using :
tongue depressor but no mirror or explorer.

Decay was found to be wide spread among all three races. By botl
methods of examination the races ranked in the same order according t
the percentage of children having one or more decayed teeth, white poorest
Mexican next, and negro best. White children had the poorest recor:
also in average number of decayed teeth per child. The highest number o
decayed teeth in any one negro child’s mouth was 10, in a Mexican’s 1¢
and in a white child’s 21.

One or more of the 6-year molars were decayed in approximately one
third of each race group but in the two studies the races were not ranke
in any consistent order. The decayed 6-year molars constituted a smalle
percentage of all decayed teeth among white children than among eithe
Mexican or negro. Apparently the 6-year molar was relatively a some
what more vulnerable tooth among the Mexican and negro than among th
white children in this study. While inherent racial characteristics probabl;
have some influence in determining susceptibility to decay, they ma;
not be as great a factor as is commonly supposed.

As to decay in any tooth in relation to age, the two groups of children
one in San Antonio, the other in Brazos, Hidalgo, and Jefferson countie
show contrasting results. In all three races of the latter group the per
centage of children having one or more decayed teeth increased with age
while in the corresponding race groups in San Antonio the percentage o
children having caries decreased with age. Among all children the per
centage with decayed 6-year molars increased rapidly up to 12 or 14 year
of age, after which there was a decline in 4 of 6 age groups. Apparentl;
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some factor (or factors) predisposing to decay in the younger children
and protective in the older ones was operating in the San Antonio groups
that was not operating among the children from Brazos, Hidalgo, and
Jefferson counties. Age appears to be one factor, but not the only one,
in determining the number of children in whom decay occurs.

The girls for the most part had slightly higher percentages of their
numbers with decayed teeth than did the boys of the same race and in this
difference the 6-year molars predominated. The data of this study afford no
suggestion to explain this small difference.

An analysis of the data for relationship between diet and occurrence of
caries was made. Among the classes of foods examined in this respect,
only milk, cereals, and sweet foods were found to show suggestive relation-
ship to caries. As the consumption of milk increased, the percentage hav-
ing carious 6-year molars decreased in 5 out of 7 groups of white
children. On the contrary, as the consumption of cereals increased, there
was an increase in the percentage having decayed 6-year molars among 6
out of 7 groups of white children and 2 out of 4 groups of negroes; also
as the consumption of sweets increased,. 5 out of 7 groups of white
children and 3 out of 4 negro groups showed an increased percentage with
decayed 6-year molars. This suggests that milk in the diet is conducive to
soundness of teeth and that excessive amounts of cereals and sweet foods
in comparison with other foods are detrimental.

No difference was found in the diets of the three races to account for
the lower prevalence of decayed teeth among the Mexican and negro as
fcompared with that among the white children, nor for the fact that 6-year
Imolars constituted a larger proportion of all decayed teeth among Mexican
‘and negro than among white children.
| The findings of this study in general agree with those of contempo-
Iraneous studies of similar nature in eastern and southern sections of the
‘United States, both with respect to the high incidence of caries, and to the
relationship existing between certain classes of food and the occurrence
of caries.
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