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Program to be increasing intakes of some nutrients for children receiving
ree lunches. Liguid assets and school breakfast participation influenced

ct. The effectis

fu

intakes of some nutrients while current income had 1ittle imp



‘Effects of Economic Variables and Food Delivery
Proegrams on Nutrient Intake*

by

David W. Price, Donald A. West and Genevieve E. Scheier

Introduction

There is continuing concern over the cost and effectiveness of government
food delivery programs. £71igibility criteria for food stamps are under review

‘as attempts are made to reduce the cost of the program. Some school districts

l

faced with reduced revenue;\efther cut back -or terminate their school ?unchb
programs. When‘these food prbgréms are critically reviewed, the intent is

to make them more effective by distributing the benefits io persons with the
greatest need. Unfortunately the nutritionally needy groups in our society “

are not well identified and 1ittle is known about the impact of the food programs
on nutrient intake. Policy makers need such knowledge in order tozdesigﬁ |
ar‘improve programs to make them more effective and efficient.

The research that hasvbeen done in thié area is limited in program coverage
and geographic scdpe. The results are vaiuable, however, in that they identify
some of the dimensions and‘comp1exfties of the problem. The work of Madden
and Yoder in two rural counties of Pennsylvania %ndicates’the'qiets of house-
holds who pérticipated in "CD" {(commodity distribution) programs were no more
nutritious than diets of similar households not'receiving commodities. Their
study, which analyzed the effects of food stamps as we}i, indicated that the
'stamps provided some dietary improvement among househons.experiencing temporary
shortage of funds, i.e., more than two weeks after payday. A similar study
by Lane 1in Kern County, Cafifornia, indicated that'use’bf food stamps resulted
in significantly higher 1eve15‘f0r pa?ticipgnts? intake of calories, protein,

o~

calcium, thiamin and ribofliavin as compared to nonparticipants. These improve-



ments we#e observed among subsets of the sample but were not consistent across
the sample as a whole. |

This paper contrfbutes/L the knowledge of program cfrtct14ene<s bv
veporting the results of somewhat larger study conducted in the State ot
Washington. In the study, reilationships betwe&h nutrient intake and relevant
socio-economic ‘'variables, including participation in the Feod'Stamps and
National Schoo]'anchvand Breakfast Programs, were explored using a sample
of 849 school aged children. Data were collected on a Jarge number of variables
so that regression models could be specified to estimate the net effect of |

participation in food delivery programs on nutrient intake.

1

The Samglg 

The sample was drawn from children aged 8-12 year who were attending
public schoois in_waéhihgton in 1972 and 1973. It was stratified by peverty

level and by ethnic group, and‘tdnfained Earggf‘numbevs o? be?bw¥poverty children
and Black and Mexican American chi?drén than would have been obtained by a random
sampie of the state's population. Forty-nine percent of the sample were Anglos,

26 percent were Blacks, and.25 bercent'wére Mexi;an Americans. Thirty-eight
percent of the sémpie were from households w%fﬁ incomes below 125 percent of the
poverty level and just over one-fourth of the sample were from households receiving
food stamps. Two-thirds of the sample participated in the National School Lﬁnch
Program. élight]y over one-haif of these, or about one-third of the_tota? sampie,
~received free or reduced price lunches.

While the sam?}e'is not represeniative of the entire population of school-
aged children in the State of Washington, it does provide some advantages for
regreésibn analysis. There are an aﬁequate number of chi?dren from below-poverty
housého?d& to identify the effects oT iow 1ncomﬂ on nutrient 1ntak >, while |

retaining a large sample of children from dbove poverty househo A for comparison.



)
The same types of advantages arise from the disproportionately large share of
Black and Mexican Americén children, i.e. the effect of ethnic group can be
measured. | ‘

Nutrient intakes were obtained Trom three‘séparate 24—hodrvreca1is from each
child. These weré spaced to have recalls for one weekend day and two weekdays.

: _ , ' 5
In addition, spacing was such that different weeks of the month were represented.’

‘Selection of Vériabies
Ten séparate models were constructed, one for energy and one for each of
nine nutrients (Table 1). The dependént variables were expresseé as ﬁhe pércent
of RDA (Recommended Dietary Allowance for 1974). These excluded intakes frdm
vvitamin and m%nera} supplements. Many of the RDAs change substantiaily at age 11.
This caused a discontinuity which was éccounted Tor by including a dummy variable
fof the 11-12 year old child on the right hand side of the‘equations.

. In this study a large numbehvbf varfableé were measured that were hypothesizea
to affect nutrient intake. They included psychclogical variables, selected
anthrdpometric measurements on the child, household food patfernsg food preferences
of the child as well as the usual socio-economic and program participation variables
measured in this typé of study. A1l hypothesized variables are listed in Table 1.
This paper corcentrates on the socic-economic and program participation variables.

A sfmp]e correlation matrix of all hypothesized variables was estimatad.
The regression models {one for energy and each of the niné nutrients) weré then
specified. The variables included in the regression mode]g were chosen on the
basis of their theoret{caT justification for inc!usfon and the degree of simp?e
correlation with the'dependent vérjab?e. Theoretically strong variables were
included whether or not the simp]e correlation was statistically significant.
Theoretically weak variables were included only if the simple correlations were

significant. This procedure has several limitations incTuding biasing the



Table 1. List of Hypothesized Variables

I.  Dependent Variables (% of PDA)

1. Energy

2. Protein

3. Calcium
- 4. Phosphorous
5. Iron

6. Vitamin A

7. Thiamin

8. Riboflavin

9. Niacin

10. Vitamin C

1I.  Independent Variables -

Nos. indicate - -
which dependent
variable each

was regressed

with
1-10 1. Household income in $ per month per adult eguivalent”
1-10 2. Liquid assets in § per adult egquivaient? b
1-4,6-10 3. Food expenditures in § per month per adult equivaient 2
i-10 4. Value of bonus food stamps in $ per month per adult equivalent
1-10 5. Child received free lunch
1-16 - 6. 'Age of child '
1-10 7. Sex of child

8. Lunch participation

- a) Full participants (4-5 times per week) v
1-10 -~ b) Partial participants (2-3 times per week)
i-10 c¢) Nonparticipants (0-1 times per week)
- 6. Breakfast participation . ,
1-10 a) Full participants (4-5 times per week)
i-10 b) Partial participants (2-3 times per week)
c) Nonparticipants (0-1 times per week)
- 10. Ethnic status

1-10 a) Black _
1-10 b) Mexican American
, c)  White

1i. Degree of urbanwzag1on where now 71v1nq
1,2,4, o
6-10 a) City 50,000 or more
, ; ~b) City 10,600-49,959
1.2,4, '
6-10 c} - Area 9,999 or Jess o

12. Geograpn1r origin of person in ﬂeuseho1d p“amar11y responsible

for food preparation :

1-9 . a) Southeastern U.S.
2-9 ’ b) Mexico
2,5-9 c) Northeast apd central U S.

: d) Western U.
3-5,8 e) Foreign otker th an Mexico
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Continued

~

Vitamin C

13. Occupation of major income earner
a) hhite collar
b) B?ue'coizar
c) Service
d)  Armed forces
e) Unemployed
f) Other
14. Frequency of pay for major income earney
a)  Weekly ’
b}  Biweekly
c) Monthly
d) Other
15. Household size in number of persons
16. Education of female head of household in number of years
17. Working mother '
a) None
b) Part time
c) Full time
18. Home produced meat ‘
19. - Frequency of serving by the househo.d in number QF times per mon nth
a) Fresh, canned or ffOZPJ vegetables
b) Dried vegetab]es
c) ~ Meat, poultry or T1s%
d) Eggs
e) Juice
f)  Milk
~g)  Fruit
20. Mexican food fTactor
21. Soul food factor
22. Seafood factor
23. Frozen green vegetable factor
24. Weight of child as a percent of standard for height and age
25. Height of child as a percent of standard for age
26. Hours since child had eaten in morning interview
{long period shows no breakfast)
27. Food preference indices of chiid
a) Energy
b) Protein
c) Calcium
d}  Phosphorous
e) Iron ‘
f)  Vitamin A
g) Thiamin
h) Riboflavin
i) Niacin
3)
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Table 1. Continued

2-6,8,9 28. No. of foods unwilling to try by child
29. Psychological need levels of mother

1 . a) Physiclogical
1 ' b}  Security
. c) Love
1-4 d) Self esteem
1-4 v e)  Self actuaiization

30. Management patterns of mother
: a) Traditional :
1,10 b) Organizaticnal
¢) Humanistic

1,3.4 - 31. Real/ideal s o1f concept difference score of child
32. School digtructg ~
1.2,4, S
7~9 a)  Spokane
1.2,4, '
7-10 . b) Cheney, Walla Walla
c) Tacoma

1,3,4-6,8 d)} Clover Park

©e) Brererton, Edmonds
7,8,10 f) Seattle _ .
1-5,7-9 g) Port Angeles {nonparticipating district)
3 h)  Grandview, Toppenish
1-3 i} Warden. Quincy, Othello
10 i} Yakima, Pasco
5,7 k)  Arlington, Lynden

%The source of the income scale used to obtain the aduit equivalents was the
1960 Monthly Laboy Review. , :

bThe source of the food ﬂxoena;Lurs scale used to obtaan the adult equ1va19n
vias Price (1970). o



statistical tests'of the regrassien'coefficienis’by (1) using the degree of
simple correlation to select variables, and (2) excluding variables that may not
have significant simple correlations but may be significént with the efféct$ of
other variab1es‘taken into account. Duerfa the re}ativeTyA1ow'mu]ticol11nearity
found in most cross section data; the authors believe theée 1imitatioﬁs are not
serious. They are in essence a compromise between béing"statisticai1y pure and
developing a model that either has a pfofusicn of variables or’one that has oniy

N

variables that previous studies‘héve shown to be significant.
The mean intake ranged from a low of 79 percent of RDA for energy to a high
of 176 percent of RDA for protein- (Table 2).2" Thus, most children in the sample
were édequata?y fed in terhs of meeting RDAs. The standard deviations are relatively
large, however, indicating that some childreh sti11 had relatively low intakes.
Lower iﬂfakes (as a percentage of RDA) were prevé]eﬂt among 11 and 12 year olds
because most of the RDA standards: increased markedly at age 11. The regression
results show only moderate increases in intake of most nutrients associated
with age (Table 2).° |
The number of variables included in each regreséion model ranged between 27
and 47 (Table 2). The R? values rénged from a low of .097 for Vitamin C to a
high of .367 for iron. Only one regression run was made for each nutrient.

As expected, the models each include several variables with t values less than

1

5..64.4 fhis has the Timitation of reducing efficiency of the estimates by
~including variables of dubious significance. However, it has the advantages of
nct<bigsing the coefficients by dmitting variables which happen to be collinear.
‘It also has the advantage of not further biasing the t values themselves by
retaining variables in subsequent>mode1s solely on the basis of their statistical

significance.



" Table 2. Relationship of Nutrient Intake toc Socio-Economic and Food Program Variables

_ Dependent Variable (Intake as % of RDA) .

¢ ovalue = 2.58 or more

*1.96 < t <2,

Independent Vitamin . Vitamin
Variable Protein  Calcium  phorous  Iron A Thiamin  flavin c
Mean Intake {% RDA) 175.8 97. .5 96.1 113.4 89.5 - 2 157.2
Standard Deviation 43.7 39, 38.7 70.9 35.8 .3 112.8
No. of Variables in Model 39 39 27 32 34 31
No. of Variables t > 1.64 14 15 11 7 9 9
RZ .1e2 .314 .367 ;W 117 132 212 . 091
Regression Coefficients

Lunch Participation »

a) Partial g,6% 8. 7.0/ -~ 6.8/ Pl

b) Non -7, 7.4%
Breakfast ?artﬁtibation

a) Full : 13,5/ 74.8%*

~ Free Lunch 8.4v N:1% 5.8/ 10.5%* 8.5V
Hours Fasting . .78* 1.02%
Nonparticipating District 17.2* 19.3 L 3% g 2. 4%
Liguid Assets .032% 0237
© Household Size - 3.3% - 1.7 .8/ - 49

Education Female Head 1.87*%
Occupation .

a) Armed forces 23.1%* 16. g 16.8** 3w 22,97
Origin of Parent '

a? Southeast U.S. . 10. ST - 9%

b) Northeast & central U.S. 13.6/ - 8.0% 14 -
Ethnic Group ’ ‘

a) Black 1 = 12.3%
Age of Child 5.3% 3.2 Y A 14. 6%
Female Child 16,5%* 7.8 Q.8%* 8.ox¥ - 12.8%% - 15.2%%

0L



The Schooel Lunch Program participation variables show bartia? participants
have Tlower intakes of many nutrients than eithér full or nonparticipants. Miik
is a good source for many of tﬁe nutrients which are rélétive]y Tow amohg partiéi
participants. This suggests that milk is not as accessibie to partial pariicipants
as to full participants or nonparticipants.

Few differences existed between Tunch nenparticipants and fuil lunch parti-
cipants. However, five of the coefficients on the free lunch variable had t
values greater than 1.64. This indicates that the school lunch is raising the
nutrient intake of those below 125 percent of poverty, but is having no signifi-
cant effect on thoée above that poverty 1eve1.4 | |

Cne of the 18 districts sampled did not participate in the NSLP. The
sample from this district iné]udéd 121 students. Their intakes for four of the
nutrients were higher than those from other districts. Milk is a good source of
most of these nutrients. Thus, the chi]dren in thelnonpartiéipating district
appear to have been consuming more milk while réiaining their consumption of
other foods. Since on?y one district was sampled, however, there is a danger in
generalizing these results. Certainly, there is not sufficient evidence to
conclude that tﬁe lunch program should be dropped in Washington schools. |

The hours of fasting variable shows that children coming to schoel without
breakfast have lower intakes for four of.the-ten.nutrients. Ten percent of the

sample came to school wjthout breakfast. By weighing various subparts of the
sample, estimates for,the'étate of Washington can be obtained. On this basis, we
estimate that 7 percent of the White, 12 percent .of the Black, and 13 percent of
the Mexican American children come to school without breakfast. Only 20 éhi!dren
in our sample of 849 fully participated in the school breakfast program. The
intake‘of vitamin C was 48 percent higher for breakfast participants than for
nonparticipants. The regression éoefficient had a t value of overv2,58’(Tab1e 2).

Thus, the school breakfast program appears to be a useful instrument for increasing
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nutrient intake of children. In about 8-10 percentvof the cases, it does not
replace a meal furnished by parents {as is the usual case for the lunch) but it
supplies a meal where none 9x1sts

vCurrent income of the child's house old was not related to intakes of any of -
the ten nufrients (t values were all less than?.GS).5 The amount of Tiquid
assets owned did aff ec+b1ntdkec of calcium, phosphorous awd ron (Tabl 2),: This
shows that the amount of cash reserves'ava11au}e affects nutrient 1nvake more
than does curreni income. This phenomenon is similar to that found by Madden and

Yoder which they showed the Tength of pay period affected intake. “Both pay

pericd and 1iguid assets are a measure of cash reserves available for food purchases.

nch
wy

Surprisingly, food expénditUres were. not sjgnificant in_any‘a. the mode!
The reason why 1iguid assets and not food expehdiiures affect %ntake may be the
variation in a]?qcatioﬁ of focd expenditures cver the pay period. Households
]abking Tiquid assets may spend as much for food in a given month but ha?e few
resources ieft at the end of a bay period to procure food items.

It may be argued that the large number of variables included in the model

led to high multicollinearity and thus to the'non-significant effects of current
income and food expenditures. Examination of the simple correlation métrix'
(Table 3) shows current income to be ré!ated significantly with five of the ten
intake variables. In contrast, liquid assets are significantly re]ated to nine
of these variables. For all nutrients Tiquid assets is more n1ghsy corrf lated
with nutrient intake than is current income. Food expenditure was significantig
correlated with only three intake variables.

. The fegréssiOﬁ model showed household size to be negatively related with

all the vitamins (Table 2). This indicates thai.types of focds served are

(&3]

different for large households. These types of focd Tikely contain lower per-
~centages of vitamins. Large households may be serving smaller quantities of

fresh fruits and vegetables. , o :



Table 3. Simple Correlations Between Nutrient Intake and Economic Variables

Energy
Protein
Ca]cium
Phosphorous
iron
Vitamin A
Thiamin
RibofTavin
Niacin:

Yitamin C

Income

072

. 100

.076

. 118

Liguid

Assets

071
.097
183
151

Food

Expenditure

* ¢ value not significantly different from zerc at .05 Jevel..

Free
Lunch

" Bonus Value

Food Stamps
*

- 069

*

- 071
- 077

-

Ll



The only cccupational §rouping that showed t vaiues above 1,64 was persons
in the armed forces (Table 2). Nutrient intake vas hjgﬁe? for children in households
whese major income earner was in the armed forces for'eigbt of the ten nutrients.
The explianation for this is not clear. The evidence suggests that there are some
gfoups which}have high nutrient intékes due to circumstances that we have not
taken into account. One can specu1ate‘t}at Lhﬁngs such as' the amount of organized
- physical activities or eating habits developed by adults in mess haffs and carrying_
over into the home may affect nutrient intake.:

The geographic origin of thne pavent affected the intake for seven of the ten
nutrients (Table 2). Children whose Dafents were raised in the southeastern U.S.
had Tower intakes of energy, calcium, phosphorous aﬂd w1boﬂav’n while those
children whose parents were raised in the northeast or central U. S. h higher
intakes of Vitamin A, thiamin, riboflavin and niacin.

Black and Méxican American‘children generéi]y had Tower nutrienﬁ intakes
than Whites. There were exceptions, Blacks had higher intakes of Vitamin Avﬁhah
Whites (see Price et al., 1975). In the regression model ethnic group affected
intakes of only calcium and riboflavin (t values were 19°s than 71.64 for all

other nutrients). Blacks had lower intakes of both nutvzerts. These nutrient

indicate lower consumption of dairy products. Thus, the combined results
indicate other variables such as household sizegvTiquid assets, and region of
origin were stronger than ethnic group for this sampie. These other Qariab?e
are 1ikely measuring the characteristics- ¢f Blacks and Mexican Americans that
lead to 1ower'nutfienf intakes. |

~ The value of bonus cood stamps did not pocit vely anecz any of the nutrient
intakes. The t values on the bonus sood stamp ceefflcaents ranged from .18 for
Vitamin A to -1.78 for niacin' It can be argued lhat the value of bonus food
stémps affect sbme of the indepenaeﬂtvvariabies in the regression m039£ such as

frequency of serving certain foods and food expenditures, and therefore these
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variables may absorb the effects of food stamps. Therefore, the models were

rerun without food expenditures and without any of the household food pattern

variables. A1l other variables with t value iess than one in the first regression

;

models were also excluded.
In the revised models, the bonus food stamp variable had t values raﬁgéng

from -1.53 for niacin to .58 for Vitamin A. Thus, both models show food

stamps to have no significant effect on nutrient intake. On the basis of these
results above, it is difficult to conclude that foocd stamps have no effect on
nutrient intake. First, to do so with these models may involve making a

Type II error.  Second, models relating the values of food obtained with the
vaiue of'bonus-stdmps have shown that bonus food stamps have more impact on
subsetskof the data (Mexican Americans) than on the total sample (see West and-
Price}. Thus, the possibility remains that bonus food stamps may significantly
‘affect nutrient intake for particular groups. This has not yet been fully

tested.

Implications

Since 8-12 year old NaShinthn children were fairly well off nutritionaliy,
no new drastic feeding programs are warranted for this group. This may not
be true for 8-12 year old chiidren»in other areasvaf the ccuﬁtry or for other
age groups ‘in the State of washington.b

Since liquid assets affected nutrient intake while current income,déd
not, eligibi1ity/fcr feéding programs should take into account the amount of
cash reserves aQai?abie for foad. This suggests vetaining eligibility stahdards
which make allowances for such things as housing and medical expenses. Th%s
also suggests financial management educétion programs for nutritionally needy

housého!ds.



School breakfast programs appear to'be<an=impcrtant tool for raising
: : . .
nutrient intake. Sufficient numbers of children come to school without break-
fast to make the program effective. The school Tunch appears to be raising
intake of some nutrients for children who receive free lunches bﬁt has tess
effect on other children. The school junch-is not as effective as a sack lunch
in raising the intake of iron. Thﬁs, schoo? Tunch menus,nead to be moditied

in order te increase their iron content.



FOOTNOTES

Work was conducted under CARC Project No. 0103, Washington State-Unﬁversity.

The research was partially supported by a grant from the Foods and Nutrit
Service, USDA. : v

ion

Further details on the sampling procedure and the 1n+erv1ew procedures are -

gi ven in Price et al. (1975).

Energy intakes are usually low with 24-hour recalls because the respordent
fails to recall some of the energy sources such as snack items and butter.

For further details on the results, see Price (1975).

This value approximates the 10% level of signi ficance for a two- tailed

test and the 5% level for a one—tailed test.

Nearly all free 1unrh recipients were full partlcxpan

Income coefficients were, however . ﬁos1t1ve for ail nutrients but iron.
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