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chosen. Preliminary water analyses showed
the city of Everett (representing Snohomish
County) with 0.01 p.p.m. fluorine in the water
and the city of Yakima (representing Yakima
County) with 0.04 p.p.m., both levels below
the 1.0 p.p.m. fluorine currently recommended
for the control of dental caries.

Climate: Possible relationships between cli-
matic conditions, such as the kind and amount
of sunshine, and the nutriture of population
groups have received limited investigation.
With this in mind, the two areas selected varied
widely in climatic characteristics. Snohomish
County has a lower elevation, higher humidity
and precipitation, and less sunshine than
Yakima County (Table I).87 Data are given
for 1952 when the study was made.

TABLE 1
Climatic Characteristics of the Areas Studied
P T:_:C“l_;_m;t_ic.A B e S ——
Characteristic Everett Yakima
Temperature
Average annual (° F) 50.1 49.4
Range
Highest (° F) 92 102
Lowest (° F) 14 -0
Precipitation
Average annual (in.) 22.6 6.1
Number of days 20* 5*

Relative humidity
(10:30 a.m., local time

<) 68* 50*
Sunshine
Y% of possible hours 27* 50*
Elevation (ft) 120 1061

* Data for March 1952. Sunshine figures are for
the vicinity of Everett and Yakima.

Non-migratory Population: To obtain an
adequate sample of native-born and -reared
children, areas of fairly large non-migratory
population were necessary. Yakima (popula-
tion 38,375) and Everett (population 33,807)
were similar in this respect.

Selection of Subjects

The subjects were 15- and 16-year-old boys
and girls who had been born and reared in
either Snohomish or Yakima County. Sub-
jects did not qualify if they had been out of the
County for more than 3 consecutive months at
any one time.
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The age groups were abitrarily defined 14!/,
to 15!/, as 15-year olds, and 15'/, to 16!/, as
16-year olds. Age was determined to the
nearest birthday.

All subjects were ‘‘normal’’ physically as
defined by the research physician.

The co-operation of both prospective sub-
ject and parents was assured before the child
was finally accepted for the study.

About 125 subjects were studied in each of
the two areas. There were almost equal num-
bers of boys and girls in each age group in each
area.

Collection of Dietary Data

After a subject was accepted for the study,
the nutritionist interviewed both the subject
and the adult in charge of the home. The
forms for recording the subject’s dietary intake
were explained, the method of quantitating
intake was demonstrated, and the importance
of accuracy was stressed.

Each subject recorded his or her food intake
for seven consecutive days. Household meas-
ures and size of pieces in inches were used to
make the records semi-quantitative. The
records were collected daily through the school
office and were examined by the nutritionist.
If discrepancies appeared, the nutritionist
checked them with the subject and/or the co-
operator in the home. Evidence of continued
inaccuracies in the dietary record was cause for
dropping the subject from the study.

Calculation of Data and Statistical Treatment

The seven-day dietary record of each subject
was calculated for 12 nutrients, using the
United States Department of Agriculture,
Agriculture Handbook number 8*® supple-
mented by information from Bowes and
Church,'* Bradley,!! and Boyd, Eads and Sand-
stead.!?> Average daily means and standard
errors of the means were obtained for boys and
for girls from Snohomish County and from
Yakima County. The mean daily intakes
were compared with the respective National
Research Council Recommended Allowances.!3
Analysis of variance was used for comparisons
between groups. '
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RESULTS

Description of Subjects

Sixty-three boys and 62 girls from Snoho-
mish County participated in the study.
Sixty-one boys and 62 girls were subjects from
Yakima County.

The subjects from the two areas had similar
nationality backgrounds. Ninety-two per cent
of the Snohomish County subjects and 91 per
cent of the Yakima subjects were of northern
and western European extraction. Within
this group, approximately 50 per cent were from
Great Britain (English, Scottish, Welsh, and
Irish). In the Snohomish area, about one-
fourth were Scandinavian, while Germanic
extraction was more evident in the Yakima
area. Only a small proportion were of south-
ern and eastern European and North American
extraction.

The occupations of the fathers of the subjects
were essentially similar in the two areas, al-
though no attempt had been made to control
this factor when choosing subjects. In both
areas, a large proportion of the occupations fell
in the groups craftsmen, foremen, kindred
workers, and operatives and kindred workers
as classified for the 1950 census on employ-
ment.'* Sixty-six per cent were so classified
for the Snohomish subjects, 34 per cent for the
Yakima subjects. More of the Yakima fa-
thers were professional and technical workers,
farmers and farm managers, and sales workers.
Although no records were taken of individual
family incomes, the median incomes for Sno-
homish and Yakima counties were similar.

Ninety-six per cent of the Snohomish
County subjects and 75 per cent of the Yakima
County boys and girls were classified as urban.
Subjects were arbitrarily classified as urban if
their source of water was the city water supply.
All others were classified as rural.

Urine Constituents ana Hemoglobin Values
Urine constituents and hemoglobin values
may be indicative of the general health of the
subjects. The mean specific gravity of fasting
urine for the Snohomish County boys and girls
was 1.024 and 1.022, respectively, and for the
Yakima County boys and girls, 1.026 and
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1.025, respectively. Albumin-free urine was
observed for 98 per cent of the Snohomish sub-
jects and 96 per cent of the Yakima subjects.
One subject in Yakima County showed a trace
of glucose in the urine.

The hemoglobin values for the boys from
Snohomish and Yakima Counties were 14.6
and 15.0 grams per 100 ml of blood, respec-
tively, and for the girls, 13.6 and 13.3 grams
per 100 ml in the respective areas.

IHeight-Weight Status. The heights and
weights of the subjects as compared with
Baldwin and Wood standards'® are summarized
in Table II. More than one-fourth of the
Snohomish County boys were classified as

TABLE II

Percentage Distribution of Heights and Weights by
Area and Sex in Terms of Baldwin and Wood Standards

Snohomish  Yakima
County ___County
Boys Girls Boys Girls
(63) (62) (61) (62)
% % %
Height
Short 6.3 16.1 1.6 9.7
Medium 65.1 66.1 83.6 67.7
Tall 28.6 17.7 14.8 22.6
Weight
Underweight
106y and over 17.5 20.9 18.0 22.6
599 22.2 24.2 19.7 11.3
Normal weight 34.9 25.8 32.8 29.0
Overweight
599, 11.1 1 13.1 6.5

8.
10¢, and over 14.3 21.0 16.4 30.6

“tall.” Fifteen per cent of the Yakima boys
were “tall.” The mean height of the 15-year-
old boys was 67 inches, and of the 16-year-old
boys 68.6 inches. The Baldwin-Wood respec-
tive mean heights are 65 inches and 67
inches. From these standards it appears that
the Washington boys of these ages are some-
what taller than average. About one-fifth of
the girls in both areas were ‘‘tall.” The mean
heights of both 15-year-old and 16-year-old
girls were the same as the Baldwin-Wood
means, 63 and 64 inches, respectively.

Slightly more of the girls than boys in both
counties fell in the ‘10 per cent and over”
underweight group. About one-fifth of the
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girls were so classified. A rather high per-
centage of girls also were ‘10 per cent and over”’
overweight: 21 per cent of the Snohomish girls
and 31 per cent of the Yakima girls.

more boys fell in the fair to poor channels as
compared to the standards.

The auxodrome ratings (Table III) indicate
the relative developmental advancement of the

TABLE III
Percentage Distribution of Wetzel Grid Ratings by Area and Sex

Snohomish County

Yakima County

Boys _ Girls Boys Girls _Wetzel Standards _
(63) (62) (61) (62) Boys Girls
% %o % % % %o
Channel Rating
A4; Obese 1.6 14.5 8.2 12.9 3.9 7.5
Az, A2; Stocky 7.9 12.9 8.2 22.6 9.5 11.1
A1, My, B;; Good 68.3 58.1 62.3 45.2 70.6 55.8
B;; Fair 14.3 9.7 13.1 12.9 11.3 15.7
B;, By; Borderline
and Poor 7.9 4.8 8.2 6.4 4.7 9.8
Auxodrome Rating
-29% 11.1 — 9.8 —
29%,-159, 22.2 9.7 14.8 14.5
159,679, 36.5 46.8 37.7 56.5
679,-829% 23.8 37.1 29.5 24.2
829,-98%, 6.3 6.5 8.2 4.8
TABLE 1V
Average Daily Intake of Nutrients by Area and Sex
T T __-____ Snohomish County Yakima County
Nutrient Boys (63) Girls (62) Boys (61) Girls (61)
Calories 3181 +90.13* 2213 + 67.13* 3119 + 67.65* 2048 + 57.86*
Protein (g) 108.9 + 3.22 75.9 + 2.54 101.2 + 2.60 71.8 + 2.76
Fat (g) 146.2 + 5.53 100.2 + 3.82 141.3 + 4.68 91.9 += 3.40
Carbohydrate (g) 361.7 + 9.88 251.6 + 7.52 375.4 + 7.93 229.9 + 6.22
Calcium (g) 1.64 =+ 0.07 1.05 == 0.04 1.41 = 0.06 - 1.0 + 0.04
Phosphorus (g) 2.03 =+ 0.07 1.33 =+ 0.05 1.87 =+ 0.07 1.27 =+ 0.04
Iron (mg) 16.4 + 0.48 11.2 + 0.41 16.5 + 0.47 10.7 + 0.38
Vitamin A (I1U) 6939 4929 6678 4649
3.8413 = 0.0295% 3.6927 = 0.0290t 3.8246 = 0.02761 3.6674 = 0.0358%
Thiamine (mg) 1.59 = 0.04 1.10 == 0.04 1.62 =+ 0.06 1.02 = 0.03
Riboflavin (mg) 2.86 = 0.12 1.93 =+ 0.08 2.55 =+ 0.10 1.84 =+ 0.08
Niacin (mg) 19.0 + 0.63 13.1 + 0.55 18.1 + 0.61 13.0 + 0.81
72 69 74 52
Ascorbic Acid 1.8550 = 0.0287t 1.8372 + 0.0308% 1.8710 = 0.0271% 1.7186 = 0.0285%
(mg)

* Standard error of the mean.

t Geometric mean and the standard error of its logarithm were used to decrease skewness in these populations.

The height and weight values were also
compared with Wetzel's standards! (Table
III). The percentages of boys in the good
physique channels (A,, M,; and B;) more
closely resembled the standard than did the
percentages of girls in these channels. Al-
though a higher percentage of girls fell in the
obese (A4) and stocky (A; and Aj) groups,

subjects. About equal percentages of boys
and girls were standard or advanced, that is,
in or above the 67 per cent developmental
level or auxodrome. When the ratio of de-
velopmental zge to actual age was calculated,
65 per cent of the boys and 58 per cent of the
girls had a ratio of 1 or greater.

Wetzel'® has defined the ‘‘undernourished”

[Vol. 4, No. 3
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child as one who falls in the B, B; or beyond
channels with a lagging auxodrome and a heat
output of —7 to —12 per cent below grid
standards. According to this definition, 14
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drate, calcium, phosphorus, iron, vitamin A,
thiamine, riboflavin, niacin, and ascorbic acid—
for the boys and for the girls in the two areas
studied.

AVERAGE DAILY FOOD INTAKE

PERGENT NRGC

=
z
2

RECOMMENDATIONS

Fig. 1. Comparison of the average daily food intakes of selected adolescent children with the National Re-

search Council Recommended Allowances.

(10 girls and 4 boys, 5.6 per cent) of the 248
subjects could be said to be ‘‘undernourished.”

Nutrient Intake of the Subjects

Table IV gives the average daily intake of
12 nutrients—calories, protein, fat, carbohy-

Since the consumption of calories, carbo-
hydrate, thiamine, ascorbic acid, calcium, and
iron appears to be low in variable amounts for
area and sex, analyses of variance were cal-
culated for age, sex, and area for the intake of
these nutrients. No significant difference was
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found between the intakes of 15- and 16-year-
olds, either boys or girls. The differences be-
tween the intakes of boys and girls were highly
significant for all nutrients except ascorbic
acid. Area differences corrected for sex were
not significant, but area differences within
sexes were found for calcium and ascorbic acid.
The calcium intake of the boys was higher in
Snohomish County. The girls in Yakima
County consumed significantly less ascorbic
acid (at the 1 per cent level) than Snohomish
County girls.

On the whole, the boys from Washington
State compare favorably with boys in the
Northeast region.! The Washington girls,
however, tend to be lower in nutrient intake
than girls of 13 to 15 years in the Northeast
region. This is particularly true for iron.
The average daily intake was 11.2 = 0.41 mg
and 10.7 = 0.38 mg for Snohomish and Yakima
counties, respectively, while Maine reports an
average intake of 14.1 * 3.6 mg, New York,
13.0 £ 3.4 mg, and Rhode Island, 11.7 £+ 2.8
mg. Similarly, the Washington girls were
lower in vitamin A, thiamine, riboflavin,
niacin, and ascorbicacid. The Yakima County
girls, especially, had diets low in ascorbic acid
compared to girls in Maine, New York, and
Rhode Island. Wilcox,” however, reports in-
takes for non-rheumatic 13- to 15-year-old
girls which are similar to those reported in this
paper. ‘

A comparison of the averége daily intakes
with the National Research Council Recom-
mended Allowances!? is shown in Figure 1.
It will be noted that the girls’ diets tend to be
poorer than the boys’ in most nutrients. This
difference was particularly marked for calcium
and iron. Thirty-nine per cent of the Sno-
homish girls and 46 per cent of the Yakima
girls consumed less than 10 mg of iron (Table
V); 23 per cent and 33 per cent, respectively,
consumed less than 0.8 gram of calcium. Both
groups of boys and the Yakima girls were low in
ascorbic acid. Thirty-two per cent of the girls
were getting less than 50 mg per day of ascorbic
acid, while 34 per cent of the boys had less than
60 mg per day. Many subjects had low in-
takes of thiamine (Table V). Other dietary
surveys!®~2! have indicated that iron, calcium,
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and ascorbic acid may be low in the diets of
adolescent children.

These data on nutrient intake raise certain
pertinent questions in regard to the nutritional
status of this selected group of Washington
adolescent children. The full significance of
these dietary findings cannot be realized with-
out reference to other criteria of nutritional
status. Interpretation of nutrient intake in
conjunction with medical and biochemical
findings will be discussed in subsequent re-
ports.

SUMMARY

Food nutrient intakes from seven-day die-
tary records are reported for 248 15 and 16
year-old native-born and reared Washington
boys and girls selected from coastal (Snoho-
mish County) and inland (Yakima County)
areas of the State.

Age group differences for the 12 calculated
nutrients were not significant. The boys in
Snohomish County consumed significantly
more calcium than did the Yakima County
boys. The ascorbic acid intakes of the Ya-
kima girls were significantly less than those of
the Snohomish County girls. Other differ-
ences between nutrient intakes in the two areas
were not significant.

The dietary intakes of the girls tended to be
poorer than those of the boys. This was partic-
ularly true for iron, calcium, and ascorbic acid.
Both boys and girls were low in ascorbic acid
when compared to the National Research
Council Recommended Allowances.

According to the Baldwin-Wood standards,
the Washington boys tend to be taller than
average for their age. The mean height of the
girls was similar to the Baldwin-Wood mean.
A higher percentage of the girls than of the
boys were overweight and were in the obese
and stocky Wetzel physique channels. Sixty-
five per cent of the boys and 58 per cent of the
girls had a Wetzel developmental ratio of 1 or
greater.

The specific gravity, albumin content and
glucose content of the fasting urines were
“normal.” Average hemoglobin values for
the boys in Snohomish and Yakima Counties
were 14.6 and 15.0 grams per 100 ml of blood,
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and for the girls, 13.6 and 13.3 grams per 100
ml in the respective areas.
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