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ABSTRACT

Sixteen visually impaired children participated in a study designed

to assess dietary intake, anthropometry and feedjng skills acquisition.
Research jnstruments included a three-day diet record and a questjonnajre

on ages of feeding skills mastery.

l'lean dai ly intake of B nutrj ents assessed r¡et recommendati ons, whi le

folic acid was 31% below and kilocalories were marginally below recom-

mendations. Intakes of kilocalories and retinol were belov¡ those reported

in the Nutrition Canada Survey. Less than two-thirds of the children met

recommendations for kilocalorjes (43%), thiamin (s7%), ret-inol (50%) and

folic acid (28%). This may or may not have reflected the fact that few

subjects consumed recommended servings from canada,s Food Guide for
cereal products (78%), milk, meat or produce (43%), or vegetables alone

(28%).

0ver 50% of the children were within average ranges for stature,
weight and weight-for-stature; however, fíve t^lere overweight_for_stature.

Triceps skinfolds were within normal (s0% subjects) or 'lower ranges, and

arm muscle area within normal (60%) or upper (40%) ranges, índicating

sufficient energy intake and expenditure, despite marg'ina] jntake of RDNI

for kilocalories.

I^lhile impaired subjects accepted textural food progressions and

mastered feeding skills later than sighted contro'ls, ages were withjn
normal ranges of a developmental standard. Application of a one-tailed

t-test revealed cup-feeding mastery ("weaning") was sign.ifican¡y later
among the visually impaired (p<0.005). Both visuaì1y .impaired 

and

s'ighted exhibited simílar incidences of bottle or combination feedìng
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(88% vs. B1%), bottle feeding of nonmilk foods (69%), feeding problems

(gg% vs . 25%) and nutrjent suppìementat.ion (44%).

Overa'll, the impaired children were analogous to síghted Canadjan

children, regarding the assessed parameters. Nutrition education

should reinforce maintenance of energy balance, and promote adequate

consumption of a wide variety of food, particuìar'ly foods high in retinol,
fj ber, -and 

fol i c aci d.
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I NTRODUCTI ON

The aim of any íntervention program for the visually handìcapped

child should be gu'idance tovrard attain'ing the greatest possible jnde-

pendence in a sighted world. Independence begins with the ability to

care for one's own physicaì needs. Successful nutritíonal management

is one such way of achieving and maintaining phys'ical well-being;

however, few (if any) díetary or anthropometric studies have been done

on visually impaired children from which such management principles

can be established. Therefore, the purpose of thjs research ís to
assess the d'ietary intake, anthropometry and feeding ski I ì s acqui s'iti on

of visually impaired children in order to create a comprehensive base

on which nutrition management and education can be developed.
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I. REVIEI^J OF LITERATURE

Few studies have been done on the díetary status of the handícapped

child in society (Garton and Bass, 1974). llebb (.l980) commented that

classifications of handicaps usually on'ly consjder the major handicap;

thus, the child is labelled with a particular disability whìle little
insight is given on possible nutritional implications. The mjnjmal

research available on the visually'impaired child is desperateìy'lacking

in ínformation regardÍng feeding and nutrition problems which may be

present. Rather, existing literature focuses on feeding practices

associated with visua]1y impa'ired children which deviate from the

perspective of "normal " chiId development.

" A. Overview on Blindness

There are over 30,000 ìegaìly blínd individuals l.iving in

canada. During 1979, 13% of the people regístered rvith canadian

National Institute for the Brind (ctillg) were under age l9 (cNIB, jgTg).

There are 43,000 blind children in the Unjted States (Amer.ican

Foundation for the Bìind, lg75). In both countries, legal blindness is
defined as central visual acuity of 20/200 or less Ín the better eye

after correction and/or, visual acuity of more than 20/200 if there is
a field defect in rvhich the v¡ídest diameter of field of vision subtends

an angle no greater than 20 degrees (Taylor, 1974).

The visuaì]y ímpa'ired chird has much the same needs as his

sighted peer. His family life should include love, cognitive stimuli,
and such activity as his body needs to grow strong and efficient. The

dietary intake and anthropometric status are sensitive to the type of
care and environment provided for the child; hence, these measures may
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reflect the degree to which the child's needs are fulfilled.
Apart from his hand'icap, the visua]1y impaired individual

often requires medjcal intervent'ion beg'inning at b'irth. Many visua'lly

impaired infants are consídered "high rjsk" because of prematurity,

both in weight and early arri'val. Barsch (lg6s) reported that 42% of

the blind children in his study were full term, vrhile 50% were deljvered

prior to term. This and other circumstances, such as multiple congenita'l

handicaps, account for the incubation and prolonged hospitalization

common among the population (Woods, lgTS).

B. Dìetary Practices of visually Impa'ired and Other Disabled
Chi I dren

Information on the dietary practices within this population

is sparse. Jan and coworkers (i977) stated that breastfeeding ìs

significant]y less common than botile feedjng among the visualìy

impaired (p <.05). It was theorized that earìy separation (such as

hospitaìization) js detrimental to the formation of the mother-jnfant

bond. woods (1975) reasoned that the handicap may shock and depress

the mother, who reacts by providing only essential routjne care. she

is reluctant to stimulate the infant, perhaps out of anxiety, guììt, or

uncertainty (Jan et a1., 1977). She may feel rejection when the lack

of eye contact from her infant is misinterpreted as indifference.

This negative attitude is reinforced when the child does not smjle or

show p'leasure vlhen she enters a room, but becomes unduly quiet -- again,

behavior which is incorrectly ìabelled as disinterest. As a resu'lt,

the infant may be left alone for long periods of time with a botile
propped beside him.

Palmer and Horn (1978) define a feed'ing probìem as ',...the
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inability or refusal to eat certain foods because of a neuromotor

dysfunction, obstructive lesions, or psychologica'l factors interfering

w'ith eating, or a combination of two or more of these". The feeding

problem should be viewed as a symptom rather than a specific clinical
ent'ity. Feeding problems are detrjmental ín that they limit the child's
potentiaì for receíving nutrients from a wide variety of foods. In

add'ition, such problems can have a negatíve 'impact on the psychosocjaì

development of the ch'ild, not to mention the peace of mind of índivj-
duals in his environment.

Studies on nutritional disorders of children have concluded

that one fourth of all chÍldren present feeding diffjculties (Bartlett,

1928; Kanner, 1912). More recent data índicate a somewhat hìgher

incidence of feeding prob'ìems in handicapped chjldren. palmer and

colleagues (tszs) reported that 33Íá (n=500) of patients examined in

specialized pediatric clinics exhibited feeding problems. Barsch

(1968) investigated the incidence of feedjng problems of lz7 handj-

capped children. He found that 43% of the total populati:on had

experienced difficulties, noting that the blind subgroup, at 25%, had

the lowest such incidence. This value is comparable to that found in

the typical pediatric population.

Palmer and colìeagues (1975) identified six categories of

feeding prob'lems while examin'ing the incidence of diffjcultjes.
Categories included prolonged subsistence on pureed food, difficuìty
in mastication, bizarre food habits, multiple food djslikes, delay in

self-feeding, and mealtime tantrums. A classification system was also

developed, wherein the six problems were causally attributed to
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behavioral mísmanagement¡euromotor dysfunction, and/or mechanical

obstruction. Analys'is of the data revealed that prolonged intake of
pureed f ood (27%) and di ffi cu1 ty i n masti catj on (24%) r,¡ere the mos t
common probìems reported. Fu'lìy 74% of the problems were etjologicaìly
linked to neuromotor dysfunction, such as delayed maturatjon.

Few studies have examined the jncidence of feeding dìfficulties
experienced by visually impaired children. The ex'isting literature
indicates that the pro'longed use of pureed food and difficu]ty in
chewing are the most frequently observed probìems -- findíngs vrhich

para'lle1 those of palmer and cowonkers (1975).

Jan and colleagues (19i7) investigated ages at which certain

feeding skills were acquired by groups of congenitaììy blind, partìalìy
sighted, and sighted chjldren in Brjtish columbia. sjgnificant
differences were found betv¡een the two visually impa'ired groups and the

control group concerning the introduction of solid foods (ie. chopped

or jun'ior food). l,lhile sighted children received solids at a mean age

of nine months, those with partial vision or congenitai blindness were

maintained on milk, strained food until 1? or l9 months respective'ly.

One blind child did not receive solid food until age five, uhereas the

extreme u¡as 24 months for the sighted group.

The feeding problems for rvhich these children are well known

often begin at birth, though they are more obvíous by weaníng time

(Freeman, 1975). Jan and coworkers (1977) found differences approaching

signifjcance (p<00) after examining the age of weanjng (presumably

from bottle or breast to cup). While sighted chjldren tvere weaned at
a mean age of 12.7 months, the partially sìghied and congenitaìly blind
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children ìagged behind at l6 and 20 months respectiveìy. Researchers

poínted out that some children in both the part.iaìly sighted and

congenitally blind groups r^Jere weaned as late as six years.

Similar findíngs were reported by Elonen and Zwarensteyn

(1964). Thejr survey revealed that some blind children lvere not weaned

until four or five years of age, far beyond the usual weaning period.

It was reasoned that late weaning may be the fault of parents who dis-
like the mess associated with introductory cup feeding.

Frequent observations have been made on the delay or refusal

to chew. An item analysis of the Vjneland Social l,laturity Scale for
use with blÍnd children (l1axfìeìd-Fjeld Scale) ascertained that 50% of
first successes at masticating food occurred at lB months (Norris et al.,
1957). This was compared to the average age of l0 months, at v,rhich

first successes are expected to emerge among sighted children. Inves-

tigators suggested that parents of blind chjldren have lourered expectancy

levels for their chjldren, whjch js manjfest in the delayed introduction

of foods which encourage chevring.

In order to understand chewing problems, one must have basic

knowledge concerning chewing as an emergent behavior in child deveìop-

r¡ent. Prior to four nlonths, oral contact lvjth a spoon or cup stimulates

the tongue-thrusting movement of the suck-su¡allow reflex into action

(Baer, l9B0). Food is typicaiiy extruded from the mouth outlards as

the infant attempts to swallow in the rnanner used to drain a nìpple of
fluid. The feeding utensil is also a source of gum stimulatíon, resuìting
in the mouth closure and holding behavior characteristic of the bite
refl ex.
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The abi'lìty to chel nornraìly follovrs the disappearance of the

tongue-thrust reflex (Illingvrorth and Lister, l964). Mature rotary

chewing patterns are not possible until the lateral bíte reflex fades

out, typíca1ly betr,reen three and fjve months (Baer, l9B0). It also

follows short'ly after the child has established coordination between

eyes and body movement, so as to grasp and bring objects to the midljne

(ie- rnouth). These factors are thought to instjtute a critical period

of developmental readiness for the introduction of soljd foods, whjch

Ín turn encourage the development of mature chewing patterns

(Illingworth and Lister, 1964). A delay beyond this sensitive stage

may instigate later deviance in the acquisitjon of feedíng skills.
l'lorrjs and colorkers (jg\7) stress that "...the more time that e1apses

betleen the time of optimal readjness and the time vrhen the opportunity

for learning is provided, the greater the dìffículties in learning

become". As the motivation for chewjng passes wjthout necessary

stimulation (solìd foods), the child retaíns hjs passive role as far as

eatíng is concerned (Elonen and Zwarensteyn,1964). Duncan (1971)

states that the delayed progression in these basÍc skills is closeìy

related to the child's potential to reach independence.

The voluniary chevring pattern is influenced pr.imari ly by

visual observation and imitation; hence, its acquisjtjon would be

affected by the lack of sight. Jan and coworkers (1977) surveyed

children with congenital blindness, partial vjsion, and normal vjsion

to determine the incidence of chev¿ing prob'lems. Fifty-two percent of
the blind and 21% of the partialìy sighted children had problems, while

only 3.8% of the sighted children were reported to have difficultjes.
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As the visualìy impaired ch'ild matures the ease of using fingers

may preclude the use of utensils jn self-feedìng. Parmalee and coìleagues

(1959) evaluated the development of 20 premature children, l0 of whom were

part'ial]y sighted or blind as a result of retrolental fibroplasia. Re-

searchers jnvestigated the age of successful acquisition of independent

spoon-feeding over a five year period, as one of four self-help tasks.

Analysjs of data revealed that some blind subjects were not yet feeding

themselves by 4 1/2 years, and part'iaìly sighted subjects were not

successful' until a mean age of three years. It should be pointed out

that half of the blind children had normal mental potentia'l that u¡as

functional'ìy suppressed because of severe emot'ional problems. in

additjon, all results should be interpreted with the realization that a

blind child is most difficult to evaluate between one to three years of

age, when language is not lvell developed (parmalee et ar., l95g).

A study ínvolving mothers of visually impaired children was

conducted to examine specific basic skills mastery of their children

(Scott et al., 1977). Mothers reported that self-feed'ing and talking 
l

were the most difficult areas in which to promote independence in thejr
exceptional children. Over half the parents poì'led in another survey

found it rnore arduous to teach their visual'ly impaired children feeding

skills than was the case with their sighted children (Jan et al., 1g7l).

Elonen and Zwarensteyn (1964) stated that the permissive

attitude of parents is part'iaì'ly responsible for delayed self-feeding

skiljs. The parents give up tryìng to teach good eating habits, and

permit the chíld to eat with his fingers; hence, the use of utensils js

not encouraged" As the child persists in messy habits, the parents may
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react adversely to this behavior by increasing negat'ive feelings towards

the child.

children r¡rho do not see others eating and enjoying food are

more apt to feed themselves by hand if foods offered have a strong

smell or flavor, or are unfamiliar (Scott et al., 1gl7). This behavior

is not to be confused with a delay or regressjon in feeding ski'lls.
The fingers and mouth are the most sensitive receptors jn the blind

individual's contact with food. "The opportunity to explore the

environment through the use of these senses provides valuable jnforma-

tion to be processed and utiljzed vlith other seusory data in perceptual

development" (Bamaga, 1973).

A preference for finger feeding (due to its relative ease,

as compared to manipulatjng utensiìs) by the older child and adolescent

may result in a dependency on fast foods and frequent snacking. These

individuals are often in situations where they have little opportunity

to learn how to control the portions or type of food served, or to
model themselves upon the eating patterns of other people (Snoy and

van Benten, .l978). 
Parents with unresolved guilt over the handicap

may provide the child with sweets and high-calorie desserts to appease

their ou¡n feelings. hlell-intentjoned friends and relatives mjght offer
food as a compensation for the child's disabiiity. Frequentìy, gratifi-
catjon from food is substituted for many of the normal sources of
gratification which are blocked because of the visual l'imjtation (Snoy

and van Benten, l97B).

A'lthough emphas js has been pìaced on deviant patterns of feed-ing

behavíor, these patterns are not inevitable. Some bljnd ch'ildren learn
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to eat normaì1y, some even using utensils dextrously at an early age.

"One of the most universally accepted misconceptions concernìng bljnd

children is that their development is necessariìy slower than that of

the sighted" (Elonen and Zwarensteyn, 1964). Rather, these exceptional

chíldren have unusual developmental patterns, vrith extreme acceleratjon

in some areas, and rvith complete lacks in others.

C. Physicaì Status of Visually Impaired Chilclren

Bl i nd chi I dren are potenti a'r ]y more sedentary than thei r
sighted peers. Normaìly, activity is initiated by visual stjmuli and

culminates in behaviors that respond to these stimuli (Rusaìem, . gl?).

To this extent, blindness is a barrier betleen the individual and his

environment; however, the handicap itself is not the cause for decreased

acti vi ty.

Delayed motor coordination is common jn bljnd infants who do

not experience proper stímulation in an appropriate environment

(Krause, 1955). The infant may not be motivated to explore hjs envjron-

ment because he does not recejve visual and other sensory cues, thereby

underscoring his stereotype as a passive, dependent individual.

The urge for phys'ical activity, especiar ìy in the ear'ly years,

may be restrained by other individuals. Buell (1970) stated that two-

thirds of 10,000 blind and vísually impaired children of school age

were categoricalìy excused from physical education, or participated in
inactive table games. Schools ratjonalized that these children would

be subject to more injuries, unable to participate, and require addi_

tional supervision.

0verproteciive parents, ieachers, and friends may prevent the

impaired child from joining into physica'l activities, "...this 'shjeld'
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from unseen obstacles, danger, and unnecessary hurt often becoming

detrímental to the physica'l development of the vísualìy inrpaired',

(0liver, 1970). Indeed, the lack of regular exercise predìsposes the

blind to the "hypokinetic disease syndrome" that includes obesity,

hypertension, diabetes, mellitus, arteriosclerosis, jncreased cardiac

risk, and a reduced life expectancy (Jankowski and Evans, lg8l).
D. Irnplications of Dietary practices and physical status

The nutritional 'implications of this dÍetary and physical

regimen are numerous. The early introductjon of bottle feeding imposes

a dietary disadvantage. Formula lacks the immunological components

intrinsic to breast milk such as secretory ímmunoglobulin A, compìement,

lactoferrin, lactoperoxidase, lysozyme, and the bjfidus factor (Gyôïgy,

1971; Mata and wyatt, 1g7i). These substances are thought to protect

the infant through inhibiting the grourth of microorganìsms, decreas'ing

alìergic reactions, and promoting an intestinal flora of bjfídobacterja.

Human milk has been found to have a higher bioavailabil'ity of certain

nutrients, such as iron and zinc, when compared to some formulas

(Johnson and Evans, 1978). 0n the other hand, the lov¡er mineral and

protein composition of breast milk results in a desirably lower solute

load and surface curd tension following ìngest.ion by the infant
(l^lorthjngton et al ., 1978).

Bottle feeding may promote overfeed'ihg, a precursor of obesìty.

ljhen the caregiver can see the fruid content of a botile, he or she

encourages the infant to drain it, desp'ite earlier signs of satiety.

An artificial endpoint is introduced, with respect to the amount of fluid
consumed; hence, this practice may be synonymous vrjth overfeed-ing
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(Fomon, 1973). studíes have shown that the botile fed infant grows

more rap'idly ìn weight during the first four months of life (Fomon et

â1., 1971). However, a recent study of 403 Canadían infants found such

differences v/ere transient, and concluded that fatness during'infancy

is not determined by the type of feeding (yeung et al., lg8l).

The prolonged and excessive use of mirk is a common prob'lem

jn the handicapped pediatric populatÍon (Dufton-Gross, 1g7g). such a

diet may be low in certain nutrjents, particular'ly iron. Gouge and

Ekvall (.l975) reported that 21% handicapped chìldren surveyed had an

iron intake that did not meet the recommended dietary allowances. This

result was correlated r,rith low hemog]obin levels ( l2 gm), and the use

of milk as a prirnary source of nourÍshment for an extended period of

time.

in and of itself, milk is a very poor source of.iron; conse-

quent]y, an over-reliance on milk contributes to the likelihood of

i ron-defi ci ency anemi a. In fact, i ntakes of mi I k exceedi ng a 'l 'i ter per

day have been cited for contributing to as much as 50% of iron deficiency

anemia in chi ldren (l,loodruff et al ., 1g7Z) .

The intake of iron and other nutrients is affected by the

physio'logical limitations of the child. The total volume of milk

ingested quick'ly fills the stomach, thereby curtailing the consumption

of additional food needed for optimal nutrition. As a resu'lt, many of

the nutrjtional prob'lens that develop are related to the lack in variety

and a total absence of food sources of specific nutrìents (Dufton-Gross,

1979). For example, the preschooì child v¡ho consumes over a liter of

milk daily is often too satiated to eat the iron-rich foods needed by
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his growíng body (l.Jorthington et al., l97B). This may partiaì]y explain

the low intake of animal foods contajning high quality (heme) iron,

specifically meat, in hand'icapped children whose diets vrere composed

primarily of milk (Gouge and Ekvall, 1975). Additjonal consjderation

must be made for those children whose inability to chew restricts the

consumption of meat and its presentation as a textured food requiring

ma s tí cati on .

In contrast, foods prepared for easy mastication receive

extensive surface exposure to water, air and heat during cooking, there-

by facilitating the loss of water-solub1e, heat-labile, and oxygen-

sensitÍve vitanlins. l.dater-soluble minerals are affected in a similar
nnnner. These methods of preparation m'ight limit further the potentiaì

nutrient intake and dietary status of the handicapped child. An inves-

tigation was made of the vitamin C nutriture of two groups of menta'lly

subnormal subjects, one on a normal and one on a minced d'iet composed

of the same foods (Griffjths, 1966). Urinary saturatjon tests revealed

sign'ifícant differences (p<:005) 'in total ascorbic acid excretjon, urjth

the group on minced foods shov¡ing a high degree of ascorbic acid

saturation, ie., retention. The lorver excretion u¡as attribted to the

low ascorbíc acid content of the minced diet, in v¡hich proìonged boiìing
and mechanjcal modification led to exposure of the vitamin to heat and

oxi dati on.

The risk of folate deficiency 'is hejghtened jf food receives

excessíve cooking or is strained, as is the case in the diets of many

handicapped children. Hoppner (.l97ì) exam'ined the free and total folate
activity in several varieties of strained fruits and vegetables. The

value for folate activity in these items was much lower than that
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tabulated for fresh produce of simìlar variety.

Studjes on the diets of handicapped chjldren demonstrate intakes

lacking in fresh fruits and vegetables (webb, r9B0). I-rany of these

children have bowel dysfunctions such as constipation, for which the

diet i s parti a'l 'ly responsi bl e (Dufton-Gross , jgTg) . The parent mi ght

delay ìncreasing the texture of the diet jf the child js unable or

refuses to chew, or exhibits episodes of behavioral mismanagernent at

mealtime. 0n the other hand, the child mjght refuse any textured foods

in favor of refined starches, pureed mixtures of food, and m'ilk.

Berkow (1977) states that djetary habits such as these may cause common,

functjonal types of constipation ìn children. The foods offered fail
to provide the variety in texture and fiber needed to faciljtate
elimínation. Limited physical activity mÍght enhance such a problenr.

The child who subsists on pureed foods is at a sensory dìs-

advantage. Strajned, homogenous mjxtunes do not stjmulate the child to

experience the flavor and texture of indjvidual foods. As a resuìt,

the development of taste and tactile discrimjnation by the tongue

receives minimal promotion (l^lebb, lgg0). The diet does not provide

the variation in texture necessary to stimulate and reinforce che¡ing;

consequently, the development of facjal muscles (rvhich are essential

in speech acquisition) is aìso hindered (ninnie, ì970).

Energy consumption is an important aspect of the dietary pro-

file, with reference to overall quality, quantity, and frequency of

caloric intake. Handicapped children are more prone to a positive

energy balance due to decreased activity; thus, their calorjc needs are

often less, not more, than those of "normal,'children (Kaìisz and Ekvall,

1978). Sabry and Kem (1979) reported that the energy intake of the
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deaf adolescent was typìca1'ly below that recommended by the Canadian

Dietary Standard (CDS). Holever, the fact that mean weight was sì'igh1t'ly

above the average weight for Canadjan l5-year olds suggested that the

deficit, relatíve to the cDS, v/as not on'ly of energy, but also of

expendi ture.

In contrast, cerebral-paìsied children may have consistently

low intakes, and individuals rvith feeding prob'lems may consume adequate

calories (Hanrmond et al., 1966; Gouge and Ekvall, lg75). Freeman (1975)

commented that the deaf-blind child tends to eat less than the average
'child, 

and has a poorer appetite. No literature is available on the

energy intake of the visually impaired child.

The excessive use of fast foods and sv¡eets may interfere with

the intake of nutrient-dense foods, partícuìarly when the energy content

of selected foods is derived from concentrated carbohydrates and an

otherwise low nutrient profile. 0n the other hand, the careful selectjon

of fast foods can supply up to 50% of the recommended allowance for
protein (Shannon and Park, 1980). The average adolescent consumes food

two to six times per day, and those eating less than three tjmes have

poorer diets than those eating more frequently (Hampton et al.,1967).
This indicates that the tendency to snack might significantìy affect the

quality of nutrient intake, depending on food choìces. A survey of deaf

teenagers in Ontario reported that one tenth of the day's food energy

was consumed as snacks (Sabry and Kerr, 1979). Although snacks contri-

buted close to 10% of the total fat and carbohydrate intake, they also

provided similar percentages of the ascorbic acid and calcium consumed

during the day"
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A survey on food preferences of deaf children produced results

that contrasted with those of sabry and Kerr (1979). Garton and Bass

(1974) reported that food preferences \¡/ere analogous to those for

hearing children, with salads and vegetables receiving lov¡est preference

ratings. It was concluded that intakes of vjtamin A and ascorbjc acid

cquld be affected adverse'ly if preferences vrere consistent with intake.

Blindness itself has no effect on height or weight; however,

assocíated factors may contribute to an altered physique. Lower

extremjties are better developed than upper extremities, particu'larly

in children who are encouraged to walk at a "normal,,age (Eìonen and

Zwarensteyn, 1964). The arms are utilízed less because the child is
not shor'¡n, nor can he see, the executi on of manual ski I I s. Krause

(1955) stated that blindness is often accompanied by a flabby, unde-

veloped musculature in children with retrolental fibropìasia-jnduced

visual impairment. Visually impaired children tend to lack jn neuro-

muscular control and development because they do not use thejr muscular

systems to an optimaì extent (01íver, 1970).

Studies of the anthropometric parameters of handicapped

children provide mixed results, with regard to height and vreight.

Gouge and Ekvall (.l975) found that 38% of the disabled children surveyed

were below the third percentile for height, and 3?% subjects were below

the third percentile for vreight. Both incidences were related to low

birthweight, male sex, and the turo to six year age interval. Krause

(1955) observed that 33 of 107 blind children studied exhibited lovr

weights or stunted growth at some point during childhood. The deaf-

blind child also tends to have a small physique, but this does not
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appear to affect the final size and weìght reached (Freeman, lg75).

conversely, obesi ty may be a problem for the v j sual]y impai red

child. A recent study of 20 blind children concluded that the average

chÍld was characterized by age-related obesity and a low tolerance for
exercise (Jankowski and Evans, lg8l). 0besity has been cited as a

seríous problem for many visual'ly handicapped adolescents, for a number

of reasons (snoy and van Benten, l97B). Among these are poor dìetary

habits and an inadequate concept of their ov/n body image and that of
good physical structure. The traumatic phase of adolescence holds a

double stigma for the blind youth, tvhen the presence of a handjcap'leads

to social withdrawal (ie., inactivity) and potential obesity. Such

would be the case if caloric intake were to exceed the amount of energy

expended in activÍty, especialìy if lÍmits were imposed by v-irtue of

the handicap.

The aim of any interventíon program for the vìsuaily impaired child

should be guidance toward attaining the greatest possible independence

jn a sjghted world. This research project js being conducted in view

of its potentìal imp'lications. The information gleaned rvill expand the

limited body of knowledge on the status of visualìy'impaired children.

In addition, results will serve as a basis for the development of

nutritíon education for visua'l1y impaired children, thejr primary

careg'ivers, and health professionals -- education on successful food

and nutrition management, an important accomplishment in the pursuit of
a hea'lthy, independent lifestyìe.
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Ii. PURPOSE AND OBJECTIVTS

The purpose of this study is to assess the dietary intake, an6ro-
pometry and feedíng skills acquisitjon of visually'impaired children in
order to create a comprehensive base on lvhich nutrítion management and

education can be developed. Fjve objectives were developed to djrect
the study toward the attainment of this goa'l:

l. To compare the dietary intake of vjsual'ly impaíred children to
recommendatjons of the Canadian Djetary Standard and to data collected

in the I'lutri tion Canada survey;

2. To compare the food consumption patterns of visually 'impaired

children Lo recommendations of Health and t'Jelfare Canada and to data

collected in the Nutrition Canada (Manitoba) survey;

3. To measure and ìnterpret anthropometric parameters of visuaì'ly

impaired chjldren with reference to standards;

4- To conrpare the ages of acquisitjon of specific feeding skiì1s

of visualìy impaired children with sighted children and reference

norms;

5. To measure and compare the frequency of infant feed.ing

practices, feeding problems, and vitamin supplementation wjth sighted

chi I dren.

0n the basis of the review of literature describing the d'ietary

intake, anthropometry, and feeding behavior of visualìy impaired child-
ren, the fol'lovring hypotheses (Ho) were formulated:

l. The dietary intake of visualìy impaired children does not meet

selected recommendations of the canadian Dietary standard.

2. Food consumption patterns of visualìy impa'ired chíldren do not

meet recommendations of Health and ldelfare Canada.
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3. Visually impa'ired children have less muscle mass and more fat
mass compared to reference data.

4. visually impaired children do not acquìre specific feeding

skills significantly later than sighted children.

5. Breastfeeding is not significantìy less common with visually

inrpaired children compared to sjghted children.

6. Visually impaired children do not have a signìficantly higher

frequency of feeding problems compared to sighted chirdren.
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IiI. METHODOLOGY

A. Research Instruments

1. Food Record

a. Rationale for Selection of Food Record

Nurnerous studies have jnvestigated varjous methods

used to collect data in short-term dietary surveys (Huenemann and

Turner, 1942; Bransby et al., l94B; Trulson, l9S4; young et al., 1952b).

Dietary methodologísts have researched the consumpt'ion patterns of

individuals in specific sectors of the human popu'lation uti'lizing
djfferent procedures. Groups surveyed include residents of certain

countries (Sprauve and Dodds, l965; Abraham et a1., 1g74), people ìiving
in certa'in regions of a country (uaider and i,Jheeler, l97g; Eppr-ight

et a1., 1972), people'in specific age groups (Guthrie,.l963), and those

with physical disabilities (Hammond et aì., 1966; sabry and Kerr, l97g).

Despite the number of techniques used, each of these

surveys met the objective of a dìetary survey, that ìs, "to obtaìn

information about current food consurnption behavior of individuals with

various demographic and soc'ioeconomic characteristics,' (u.s.D.A., ]|gTz).

At the sarne time, differences in the objectives, sample sjze and traìts,
and I imí tati ons of t'ime , money, and personne'l affected the conceptuaì i _

zation and measurement of food intake (Burk and pao, 1976; Beal, 1967).

"usual" intakes of subjects urere subject to cyclical changes, so that
there v/as no r+ay of knoling the true "usual,'dietary intake of an

individual. These and other considerations draw one to conclude that

there is no singu'lar, genera'lìy accepted method of measurìng the dìetary

intake of free-living individuals (t'larr, l97l).
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The three-day estimated food record was chosen to

collect dietary data for this study. The estjmated record, or household

measures procedure, employs standard household utensjls, portion estima-

tion and descrjption as part of keeping a dietary record. The rationale

behind the selection of this method is multi-faceted. It is best

explained in relation to objectives of the study, the smal'l samp'le size,

and the characteristics of the target popu'lation. The Iatter jncluded

pediatric, ìmpaired subjects, most of v¡hom attended school. In addìtion,

primary caregivers were utilized in the recording of d'ietary intake

data.

As stated earlier, the primary purpose of this study

was to jnvestigate the dietary intake and anthropometric status of

visualìy impaired children. Objectives underìy'ing th'is goal included

comparing dÍetary ìntake data to reference data and other research data,

and interpret'ing the quality of nutrient intake and anthropometric data.

The needs of this research desjgn were best met through the use of an

individual d'ietary survey,'in ulhich measures of average nutrient intake

were obtained. Intake data can also be correlated with other measures

of nutritional status, such as anthropometric parameters (caliendo,

1e7e).

The small sample size ('less than 50 subjects) was a

limiting factor in the selection of a method for data collection. The

?4-hour recall was rejected for two reasons. First, such a technique

requ'ires a large samp'le to produce fairly reìiable data on nutrìent

intake. Individual Z4-hour recalls are sufficient only if the sampìe

size is large enough to characterize the population of interest
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(den Hartog and van staveren, 1g7g). Young and coworkers (1952b)

stated that a recall is suitable when studying the intake of at least

50 subjects, and where ten percent variability 'in results is tolerable.

The recall was also dismissed because it does not take

into account the high degree of day-to-day variatjon jn the individual

diet. Since a sing'le day's intake may be atypí ca1 of usual consumpti on,

it is naive to expect results to correlate highly with other phys'ical

or biochemical data (Beal , 1969). According to t'larr (rg7r ), "No one

day's intake has shown to be valid for any group of individuals, nor

for any nutrient or kilocalories. It'is essential to survey...for a

sufficient period to enable 'customary' intake to be assessed".

The smaller the sample, the more crjtjcal it js to have

full cooperation of the subjects; hence, the researcher must select an

instrument that promotes maximal particìpation of those involved. A

review of the literature reveals the cooperation rates and other factors

of surveys which utilized the díetary record. Particular attention is

directed toward studies with characterist'ics similar to those in th'is

project, nentioned earlier.

Children under ten years of age are usually too young

to be trusted with the sole charge of recording the'ir food intake

(Young et al., l95l). Although the child is the focal poìnt of this

study, his or her young age and visual impairment require that the

primary caregiver be responsib'le for recording dìetary intake data.

Guthrie ('1963) had mothers keep seven-day records of foods actually

eaten, rather than offered, to their infants. Seventy-seven percent of

the sample (n=52) produced reliable records. Sabry and coworkers (1974)
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used three-day food records in a study on evaluatjve techniques for

use wi th chi I dren' s di ets . I'Jhen 58 mothers of preschool chi I dren were

asked to maintain records,4T (81%) of the mothers were able to provìde

comp'leted dietary intakes. In another study, mothers of preschool

children kept three-day records, in which they were encouraged to jnclude

detailed descriptions of the food. An exceptionally high cooperatjon

rate resulted, as 95% (n=ì2'l) of the samp'le procluced completed records.

Burk and Pao (1976) specu]ated that some type of screening procedure

was operat'ing in the sample selection to generate such a high return.

Dierks and Morse (.l965) admitted that the respondents, all university

students, were more highly educated than the generaì popuiation; thus,

the sampìe was biased.

Cooperation rates may be influenced by the degree of

burden imposed on the caregiver by the dietary methodo'logy. Marr

(1971) reported that the record survey is genera'l]y regarded as elicit'ing
a better response than a weighed survey. The former is less demanding,

in that food is described in common household measures, or compared in

size to food models. A study by Eppright and coworkers (1952) compared

records of 25 children's dietary intakes that vrere estimated, then

weighed by their mothers. Nutritive values from both types of records

were found to correlate. The researchers concluded that when records

are maintained by the consumer, information js probably as satisfactori'ly

obtained by servings as by rnreighed amounts.

The use of nonstandard equipment, and errors in

estimation of portion size may jntroduce variation and potential error

in diet record-keeping (Young et al ., 19sza; Burk and pao , 1976).
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l,levertheìess, "...loss in validity can be set aga'inst the jncreased

usefulness of data derived from samples of the population living normal

lives, for whom precise v;eigh'ing techniques are'impractical" (l4ar,

reTr).

Children involved in the current study contributed

data to records maintained by their caregivers. The children were

encouraged to recall everyth'ing they ate or.drank of r,rhich the care-

giver was unaware (ie., school snack). This aspect of the des.ign posed

another question, nameìy, "how vrell do school children recall what they

have eaten?". Samuelson (j970) had B- and l3-year old children recall

foods eaten at lunch, after rvhich a like amount of food was wejghed and

ana'lyzed. The results were only sf ightly rnore variable for most nutrjents

than the actual weighing method. It was concluded that recall and actual

consumptÍon agreed welì enough to deem adequate the recall as given by

chiIdren for evaluatjng nutrient intake.

In a similar survey, Emmons and Haynes (.ì973) compared

lunch rì"êcâlls of 6- to l2-year old children with lunches known to be

eaten by subjects in the lunchroom, in order to test the validity of
children's recalls of school lunches. The ability to recall correc¡y
foods eaten improved with age, t^/ith the youngest children remembering

an average of 60%, and the oldest children an average of Bl% of the

foods. in addition, primary foodé (entrees) were easjer to recall than

secondary foods (ie., desserts, condiments). More signìficant correla-

tions vrere found betv¡een the nutritive levels from the children's

recalls of lunches and lunches actually eaten than betrveen that calculated

betv¡een mothers' and chi I dnen's recar r s for a gi ven day. Th.is suggests
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that young children can provide comprehensive dietary informat'ion as

accurately: oF more accurateìy, than their mothers.

l^Jhen children are required to recall food consumed at

a meal, underestimation of food jntake ìncreases v¡'ith an jncrease in

the number of foods. lleredith and co'lleagues (1951 ) found that 47% of

the children surveyed omitted one to four foods from recalls, thereby

creatíng a'lack of agreement urhen recalled and recorded items were

compared. Nevertheless, relatively small differences occurred in the

calculated nutrjent analysis. This and other studies indjcate that

the average child is able to report what he or she has eaten. This

helps the caregiver to provide a more reliable, accurate dietary record

than the caregÍver alone can provide (Burk and Pao, 1976).

b. Design of the Food Record

The multi-pronged question of "how many days, which

days, and when?" had to be addressed when designing the food record

collection. Chalmers and col'leagues (1952) specified that the jnvestj-

gator must be certain the d'ietary record covers a sufficient period of r

time to furnish an adequate p'icture of nutrjent jntake, but also avoid

prolonging record-keeping, which decreases the subject's accuracy .in

reporting subsequent food intake. Although an estimated record can be

kept for an indefinite period of time, it is not usually feasjble to

extend the survey beyond one week (l.larr, lgTl ). Furthermore, shorter

(ie., three-day) records may be appropriate if high return rates and

maxìmal compliance are critical to the research. studies exam'ining

correlations of nutrient intake between three- and seven-day records

denote that litile information is lost by utilizing the forner, as

jntake for the first three days (of a ionger recalì) agree closeìy with
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averages for the full seven days (Heady, l96l).

Ekvall (1978) outlined a multi-level approach for

nutritíonal assessment of the mental'ly retarded and developmentally

djsabled. Dietary investigation was delineated into mjnimal and 'in-

depth levels of assessment. Accordingly, the three-day dietary record

kept by a parent was determined as appropriate for an in-depth jnvesti-

gation. Such a record must be detailed, and majntajned over two week-

days and one v,reekend day.

The rationale for including a v,reekend day has been

borne out in several surveys, in which significant djfferences were

found between weekdays and weekend days for nutrient ìntake (Cel'l'ier

and Hank'in, 1963; Hankin et al., 1967). Eppríght and researchers (l95Z)

evaluated the effect of days on intake records of schoolchildren.

Different children had adequate diets on different days, so that day-

to-day vari abi ì Í ty of nutri ent jntake was fai r]y ì arge. trnleekend hab'its

díffered from school day habits, especially where milk and meat were

concerned ('lower and higher intakes on weekends). Investigators

concluded that "...any combination of three weekdays may represent the

weekday intake as accurately as another, but weekend habits are lìke'ly

to differ significantly from those of the five school days,'.

Primary caregivers in the current study were instructed

to keep the three-day Diet Diary over turo weekdays and one rveekend day.

Selection of specific days wjthin this framework was left to the dis-

cretion and convenjence of the caregiver. All field data were collected

between April 29 and September 9, l98l by the author.

c. The Diet Diary: A 3-Day Food Record

The dietary intake of each visually impaired chjld was
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recorded in a three-day Diet Diary by his or her primary caregiver.

The Diet Diary was designed spec'ifically for this project (Appendix B).

The first page features a sample day's entry for a'l2-year old child,

vrhjch v¡as used as an instruction tool during the first interview as v¡ell

as a model for recording by the caregiver. Following the sampìe are

pages explain'ing how to measure and describe food in household measures,

including three methods of describing mixed dishes. Each entry page

was dated according to the day the intake vras to be recorded. Tr,ro pages

were provided for each day, and the second page for each day left space

for record'ing whether (and i f not, why) the i ntake vras typ'i ca] . The

date and time of the follol-up interview were entered jn the appropriate

spaces jnside the cover.

2. Anthropometry

a. Ratjonale for Anthropometry

I'leasurements of body size and composition are essential

to the evaluation of the health and nutritional status of children

(Martin and Beal, 1978). such physical assessment has particular :

application to the handicapped pediatric popuìation. Ekvall (1978)

stated that grov.tth is one of the targets in evaluaiing developmentally

disabled children. it follows that anthropometric measurements, as

indicators of growth, are of utmost importance.

Although a variety of anthropometric measurements have

been recommended, height or length, weight, and skinfold thickness are

the most useful (caliendo, 1979). Folìorving is a description of the

techniques used to measure these parameters.
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b. l4easurement Techn'iques

i. Stature

Stature is the most important measurement for the

assessment of linear growth (Frankle and 0¡ren, 1978). It is genera'l]y

agreed that children up to 24 months of age be measured for recumbent

'length, and for height thereafter. S'ince both rneasurements were used jn

th'is study, the term "stature" was adopted to include both length and

hei ght.

The Infantometer (Grafco)l *u= employed to measure

stature of subjects less than 24 months of age. The technique vras

sjmilar to that outlined by Fomon (1973), lvho devised an anthropometric

examining table for the same purpose. The caregiver r¡Jas instructed to

hold the recumbent ínfant's head so that his plane of sight was vertical,

and apply traction to bring the head in contact with the fixed head-

board. The interviewer held the infant's feet, toes upward, while

bringing the movable footboard to rest firmly against the infant's

heel s. I

0lder subjects were measured jn a standing position

according to a standard technique (Fomon, 1973). A flexible steel

measuring tape was fixed to a true vertical flat surface, preferab'ly the

edge of a wall. The child, shoes removed, stood on a bare horízontal

floor, with heels, lower back, shoulders, and occipitus touching the

wall. A rigid leveler squared at right angies against the wall was

lowered to the crot^/n of the head and the measurement noted ìmmediately

lGraham-Field Surgicaì Co., Inc., Ner,r Hyde Park, N.Y. 11040
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on the questionnaire.

The singìe rneasurement value of stature was

recorded to the nearest quarter inch. Larger jncrements vrould have been

too crude, especiaì]y for ch'ildren at borderline levels of low stature
(Frankle and Olen, l97B).

ii. ltleight

Body weíght is probabiy the best index of nutrition
and growth, as it reflects the energy intake of the present or near past

(Ca]iendo, 1979). A beam.balance scale is the 'instrument of choice for
measuring weight (Fomon, 1g73; Frankle and Ouren, lgZB). The conditions

of this project precluded such a cumbersome instrument. More specifi-
caily, it was necessary to travel extensiveìy and conduct individual

horne interviews in order to maximize cooperation of the subjects and

caregivers. A portable spring balance scale r{as chosen for its size,

which offered convenience in transport and measurement. In addition,

this scale was recognjzed as a famiìiar object by those surveyed, thus

reducing prior anxiety over survey procedures. This scale was tested

with a known weight several times to ensure accuracy and reliabiì.ity in
meas urernent.

A standard procedure was employed in rveighing each

subiect. The scale vlas pìaced on a fìat, bare surface and balanced.

The child, barefoot and clad in light indoor clothing,_was guided to

the scale. His feet were positioned in the center of the p'latform and

arms hung freely at the chijd's side. The intervjewer recorded the one

indicated value to the nearest half pound.

A modified procedure uras used with subjects under

24 months old. The caregjver was weighed on the scale. Next, the
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interviev'rer p'laced the subject ín the caregi ver's arms, and recorded

the composite weight. The infant's v¡eight was determ'ined by subtracting

the caregiver's weight from the composite weìght.

iii. Triceps Skinfold and Upper Arm Muscle Area

Although measurernents of stature and weight are

hel pfuì i n assessi ng overa] 1 growth, they fai I to d'i f ferentí ate fat

from other anatomical constituents, such as muscle and bone and soft

tissue, in the evaluation of body síze. The triceps skinfold is the

most conven'ient method v¡ith whjch to assess body fat objectively

(Frankle and 0wen, 1978). Arm muscle area may indicate the amount of

stored protein in, and level of activity of the subject. Results would

be useful when one js considering dietary modifícations in the child's

caloric and nutrient intake.

The Inser-Tape (Ross Laboratories) and Lange

Skin-fold Cal'iper were selected to measure the arm circumference and

triceps skinfold because each instrument provided a distinct advantage.

The insertion tape improved control, alignment, and reading of the

circumference compared to conventional tapes; thus, 'it provides a

rapid, simple, and reliable method for measurement (Zerfas, lg75). The

Lange Skin-fold caliper was preferred for measurement of pediatric

subiects because the area. included within the jaws (30 mm2) was small

enough to be practìca1 for use with infants, while meeting recommenda-

tions of the committee on Nutritional Anthropornetry (Fomon, lg73).

The measurement of upper arm muscle area and

triceps skinfold was performed according to methods outlined by Frisancho

(1974). The distance beileen the left acromjum and olecranon was

measured and the midpoint marked. Upper arm circumference was measured
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to the nearest millimeter with the Inser-Tape while the ìeft arm hung

rel axed.

In rneasuring the skjnfold, the intervievrer grasped

the layer of skin and subcutaneous tissue urith the first finger and

thumb of one hand, one centimeter above the marked mídpoint. The

caliper, hav'ing a pressure of ì0g/mm2 of contact surface area, was

applied over the marked midpoint tissue. The reacling was made three

seconds after app'lication of the ca'l'iper. Three readjngs were taken at

the same site, each to the nearest 0.5 millimeter, and the figures were

averaged together.

Arm r¡uscle area was calculated according to the

method described by Frisancho (1g74), and recorded to the nearest

millimeter.

3. Quest'ionnaire

a. Rationale

Clinical assessment of the nutritional status of the

disabled child should include informatíon on the development of feeding

skills, which should follow a well-defined sequence (Palmer and Horn,

1978). Typical'ly, the child is compared to a standard chart, 'listing

average ages at which feeding skills are acquired. The ensuing profile

reveals the developmenta] level at vrhich the child functions at various

ages. in addi ti on, i t measures the chi I d's abi'l 'ity to cope i ndependent'ly

with the environment at different stages of earìy life.
The difficulty in using standardized developmentaì

tables is that they may fail to account for certain jnfluences on the

child's progress. For instance, the average ages 'listed may have been
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compiled after surveying a large, multi-cultured sample, so as to be

representative of the populatjon at large, and Íts diversity of cultures.

Neverthe'less, such a criterion might not account for parents within a

given culture who have nontradjtional childrearing practices., Coupìed

with this is the fact that many developmental assessments are based on

American data; hence, they may not be tru'ly comparable to informatjon

gleaned from another country, such as Canada. The strongest reason for

vieuring such guides with caution is that they fail to recognize the

individuality of each child. Children differ in intelligence, interest,

rate of maturatíon and aptitudes; consequentìy, there is an optimum age

for the learning of each particular skill jn each child (Illingworth

and Lister, 1964).

These drawbacks, added to the lack of information on

feeding skil'ls acquisitjon of visua'lly impaired children, served as the

impetus behind the development of a questionnajre on feeding ski'lls.
The primary caregiver of the vjsually impa'ired and/or sighted child

supplied information on the ages of acquisjtíon of key feeding skills.
Later, the children in each pair were compared in relation to these

ages. Presumablyn this approach minimized the effect of some uncontrolled

environmental influences on feeding ski'lls, such as culture.

Such an evaluative technique is not v¡ithout disadvan-

tages. Children within the same family or similar environments may

receive djfferent developmenta'l nurturance, due to influences like birth
rank or the presence of a disability. since one cannot assume that

similar children are raised in an identical manner, it may be benefjcjal

to refer to feeding skills criteria as a reference to generaì deve'lop-

mental trends. Such a gujde was incorporated into the ana'lysis of
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feedjng skills data. The visually impaired group and sighted group were

each compared to the average ages ljsted in the criterion on ages of

feedjng sk'iì1s progression. Thus, the matched pa'irs would be compared

to the same criterion.

The purpose for collecting these data on feeding skil'ls

was to provide for an in-depth examínation of the trends'in ages of

skílls progression, and hov¡ they compared to matched controls and to a

developmental standard. According to Baer (1g76), such an evaluation

supplies valuable 'insight on deveìopmental levels and behavior patterns,

both of which form the basis for the creation of comprehensive nutrition
programs, adapted to the specìa1 needs of speciai children.

b. Desi gn

The questj onnai re was di v'ided into three sect'ions

(See Appendix B). The first section contained quest'ions on the demo-

graphi c vari abl es of the vi sual'ly impa'ired chi I d's fami]y. These facts

were essential for the description of the sampìe, jn relation to sampìes

in similar studies and to the visually'impaired popuìation of children

in general.

The second section was designed to survey the child's

d'ietary and feeding skills history. This included questions on Ínfant

feeding practices, key feeding sk'i'11s, feeding problems, and current

dietary practices.

The final section was allocated for recordìng the

child's anthropometric measurements.

4. Vai ì dì ty

The validity of the research tools was assessed in two

The tools were sent to five professionals (two nutritionists,ways.
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occupational therapist, home economist wjth CNIB, early chjldhood educa-

t'ion specialist), who were asked to comment on the adequacy, approprìate-

ness and completeness of the tools.

Following modification, the tools were pretested with eight

primary caregivers and their children (birth to l3 years oìd), alì of

which had normal vision. Further revisions tvere made to refine the tools ,

as needed.
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B. Implementation of the Study

l. The Sample

Parents and children contacted to part'icipate in the study

were selected by the ped'iatric socíal worker at Canadian National

Institute for the Blind (CNIe), Manítoba division. The crjterion for

selection were: registratjon v¡ith CNIB of a child, betvreen birth and

thirteen years o1d, as documentation of 1ega1 blindness; free of any

other physìcal or mental handjcaps; and residence within a home environ-

ment. Non-Eng'lish-speaking famil'ies were also excluded.

CNIB sent prepared letters to 55 familjes with legaì1y

blind children, informing parents of the study (Appendix A). Attached

to the letter was a consent form for the parents to sign and return. in
addition, CNIB enclosed a letter authorizing the proposed research and

guaranteeing the confjdentiali ty of its cl'ients.

Response from parents was lower than expected. Conse-

quent'ly, a second letter was sent by school personnel from the records

of the Manitoba Department of Education. Inclusion was determined on the

basis of those fam'ilies with a legally blind child who was registered in

the provincial school system. Twenty-one families were notifjed in this

second mailing.

Siblings of the visua]ìy impaired subjects were used as

controls in the study whenever possible. A matched control was appointed

in those situations where the visua'lly impaired subject had no siblings,

or no informatjon was available on the sibl'ing. Such control subjects

were carefu'lìy matched on the basis of age, sex, and socioeconomjc

status. These parameters were thought to be genera'l indicators of the

environmental nutriture of the famiìy, and therefore similar to influences
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held common in the upbring'ing of sighted subjects and their visually
'impaired siblíngs.

2. Format of Data Collection

Parents of visua'l1y impaired children expressed interest
'in participatìng in the study by providing an address and phone number

on the consent form. Respondents were contacted by telephone, and arrange-

ments were made for the fìrst of two home visits. The interview rvas

scheduled so that the vjsuaì1y'impaired child would be present also.

lhe purpose of the first vjsit uras to explain and impìe-

ment the procedures used in the collectíon of data. The sess'ion began

urith a brief outline of the purpose of the study, followed by an oral

administration of the questionnaire. The primary caregiver was asked to

give the most accurate information available, and to avoid guess'ing if
specific answers were not known. The use of baby books was recommended,

particularly concerning feeding skills acquisition. This section of the

ìnterview also served to establish rapport vujth the primary careg'iver,

as lvell as familiariz'ing the child r,rith the presence of the researcher.

The second part of the interview l,ras used to take

anthropometric measurements of the visua'lìy impaired child. Measurements

were recorded for stature, u/eight, triceps skjnfold, and upper arm area.

The chjld vras encouraged to actively participate by opening equ-ipment

containers, "examining" measuring tapes and the scale, and lettìng a

finger be pinched by the caliper. This provided for interactjon betv¡een

the subject and the researcher, as well as provìding a constructive

diversion for the child.

The final part of the intervietv was used to instruct the
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prÍmary careg'iver on the use of the Diet Diary (Append'ix B). The primary

caregiver learned how to record everything that the vjsuaìly ímpaired

child would eat or drink (except water) over a three-day period. The use

of household measuring utensils was advocated. The primary caregiver

tvas encouraged to be as specific and accurate in record-keeping as

possible, without chang'ing the eating habits of the child or family. The

child was urged to assist by telling the prÍmary caregiver about any food

or drink swallowed jn the absence of the caregiver.

A follow-up interview v/as arranged within a week after the

diary was completed. This intervjew lvas used to check the diary for

clarity and thoroughness. In addition, tjme v¿as allocated for discussing

quest'ions and receiving comments and suggestions on the methods of data

collection. The primary caregivers were given a Family Nutrition Kit
(a se'lection of booklets on family nutritÍon) in appreciation for thejr
part'ici pati on.

C. Ana'lysis of Data

Data from the three-day records of food intake were coded

numerically using food codes described in the United States Department

of Agrìculture Handbook No. 8 (t^tatt and Meriì'l , 1963) and those from

Nutrition Canada for items not listed in the handbook. Data were trans-

ferred to computer data sheets and keypunch cards. Each child's intake

was quantitatively analyzed by computer. Nutrient anaiyses were obta'ined

for kilocalories, protein, fat, carbohydrates, fiber, calcium, iron,
thiamin, riboflavin, niacin, vitamin A (retinol), ascorbic acid, and free

fol ate.

The adequacy of diets was assessed through comparison with

recommended jntakes in the Canadian Dietary Standard (l97ja). In addition,
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food consumption patterns were evaluated aga'inst recommendatjons from

Canada's Food Guide (Health Protect'ion Branch, 1977a) for children and

adolescents. l{utrient and food consumptìon were compared and contrasted

with results from the llutrjtion Canada Survey (Health Protection Branch,

1s77b).

l^Ieight and stature measurements were jnterpreted by com-

paríson to percentiles from the l,lutrition Canada Survey Anthropometry

Report (Demirjian, lgB0). bleight-for-stature was calculated with a

weight-for-stature index, featuring a ratio of actual weight over actual

stature to the expected (Nutrition Canada medians for sex and age) weight

over the expected stature. This index vras selected because it has been

found to be a reliable measure of relat'ive body r,reìght in research

settìngs (nunant and Linder, lg8l). Triceps skinfold and arm muscle

area measurements were assessed wjth the assistance of percentjles based

on the Ten State Nutrjtion Survey (Frísancho, lg74).

Paired and independent t-tests v¡ere selected to determine

the existence of significant differences in ages of acqu.isitjon of

specific feeding behaviors of visual'ly impaired children and sighted

controls. The Hawaiian Early Learnjng project (HELp) test (Furuno,

1979) was seJected as a standard reference against rvhjch to compare these

ages. This standard vras developed from data on handicapped children.

In order to justify its use in this research, age ranges were cross-

checked with those given in three known and accepted tests des'igned for
use with nonhandicapped children. In comparing these three tests to the

HELP Test, similar age ranges were found for feeding-re'lated items

delineated in the HELP Test"
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Data on infant milk sources, feedìng probìems, and vitamin

supplementation were analyzed using cochran's Test for Related

(Conover, l97l ).
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IV. RESULTS AND DISCUSSION

A. Characteri stjcs of the Samp'le

The number of subjects in the investigation was ress than

expected. 0f the 55 households rece'iving the initial letter, ll (ZO%)

responded. The second letter was responded to by fjve additional

households. In total, '16 (29%) of those contacted consented to

partícipate in the study.

There may have been a variety of reasons for such a low

response. The primary reason was probably due to the indjrect manner

in which potentia'l households were notified. In the process of main-

taining confidential files, it lvas not possible to provide further
explanation of the study and its implementation prior to response.

Rather' this was left to the caregiver's interpretat'ion of the letter.
Forinstance, a few caregivers who responded to the second letter said

they had not replied injtial]y because "my ch'ild does not have any

dietary problems".

Another reason for the min'imar response was an unforeseen

posta'l strike following the second maifing. 0f the five who responded

to the second letter, three posted consent forms just before the strike,
and two telephoned their consent. Finaìly, 'it is possible that refusal

to partÍcipate was based on the careg'iver's philosophy that the aim is
to integrate the individual into his society as much as possibìe,

espec'ia'l ly during chi ldhood.

The demographic characteristics of the final sampie are

illustrated in Append'ix C. The demographic characterjstics of the

visually impaired sample nust be descríbed and integrated into the
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TABLE l. Demographic Characterjstjcs of Target Populationl and Actual
Sampl e

<5

AGE

years 6-15 years
FUNCTIONAL VISION

Light or Total Partial
RES I DTNCE

Ci ty Rural

CNIB
Stati sti cs
(Potentiaì
Subjects )

Current
Study

l6
(2e%)

6
(38%)

39
(71%)

l0
(62%)

l8
(33%)

7
(43%)

37
(67%)

9
(57%)

39
(71%)

t3
(81%)

l6
(2e%)

3
(1s%)

lCanadian National Institute for the Blìnd, 197g.
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actual analysis because of the heterogeneity of the sample. According

to l,larren (1976), this approach 'increases economy of use of potentìal

subjects, and allows the researcher to evaluate rather than'ignore the

effect of such variables.

The descriptíon of such characteristics also served another

purpose. since it was not possjble to obtain a random samp'le, or a

sample of sufficìent size, it was important to demonstrate the represen-

tativeness of the sample. This was done by comparing some of these

demographic characteristjcs jn thís research to those of the potentìal

samp'le, the general bl i nd popul ati on, and bl i nd chi I dren 'in a sìmi I ar

s tudy.

Age, functjonal vision, and residence characterjstics of the

potenti a'l sampl e, provi ded by CNIB(l4ani toba di vi si on ) , urere compared to

those of the actual sample (Table l). In both samples, there was a

larger proportion of children in the 6-15 year o'ld group, compared to

the G -year ol d group.

Chjldren were also classified by the amount of functjonal I

visjon which they retained. Those with light percept'ion or less had a

maxinal visual capacity to differentiate light from shadow. As only

one child v¡as totally b'lind (106), she was also included in th'is

category. children r,rith partiaì vision had a visual acuity of 20/200

to 20/400 in the better eye, or gradual vjsual deterjorat'ion in both

eyes. In the current study, seven subjects vrere categorized in the

former class, and nine in the latter class. This distribution followed

the trend seen in the potential sample, as did the residential pattern

(lanle 1 ).
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The causes of blindness vrere also determined in the study

sample, and compared to those of canadian children registered wjth

CNIB (National) during 1979 (fanle ?).

In the current study, the most common cause of blindness was

optic nerve atrophy (38%). This was followed by other known causes,

respectively: g'laucoma, cataracts, nystagmus, and retrolental fjbro-
plas'ia (RLF). The "other" column contained two cases of differing

cause which could not be categorized elsewhere.

Optic nerve atrophy was also the leadÍng known cause of blind-

ness in the CIIIB (tlational) survey (1979). A similar distribution of

blindness was attributed to cataract, nystagmus, and RLF, compared to

the sampìe. The study sampìe may have had a higher incjdence of
glaucoma because the Canadian survey only accounted for those registered

duríng 1979. If the Canadian statistics had been based on the total
number of chjldren registered in cNIB (National), the incjdence of

glaucoma may have been higher. As a case in point, there urere two more

cases of glaucoma jn the sampìe than were newly registered wìth CNIB

during 1979.

The "other" category was quite large in the CNIB (¡tational)

study becuase it enveioped causes not found in the study sample, and

those cases in which the cause was unknown.

Results of a study on blind children'in Vancouver were an

intrinsic part of the review of literature jn this research; hence,

comparisons of demographic characteristics were made betvreen the current

sampìe and the vancouver study (Tabìe 3). characteristics of the

sighted sample were also included, since these traits urere the bases

on which pairing vras determined.
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The visually impaired sample in thjs study vjas composed of

twice the number of females as males. The control sampìe and the

Vancouver study were more alìke, in that sex was more evenly distributed.

Fifty percent of the visually impaired subjects were ranked as

the last, or youngest, child in the fam'iìy. This was follovied by those

ranked as the firstborn child. Again, the control group and Vancouver

survey revealed similarity, when the highest frequency was reported in

the firstborn ranking. This variance in birth rank was not emphasized,

however, because the use of siblings as controls effectively bjased the

random nature of the birth rank characteristic.

Subjects in the current study and Vancouver survey had approxi-

¡r,ai:e-ly the same rnean number of children per famiìy.

Socioeconomic status was determined with a scale based on

---Caliartian census data (nlishen and McRoberts, 1976). Both current and

-i:eie¡rnce samples had the same proportjon of subjects of upper socio-

er:o[oi,¡i c status (cl asses 1 ,2) . The vi sua'lly impai red and control

samp'les in the current study had a sìightìy higher distributjon of

middle (classes 3,4,5) as contrasted to lower (c'rasses 6,7), socio-

economic status than did the Vancouver study. Thjs was probabìy the

result of the nature of the sarnp'les and response. In other words, the

Vancouver study may have had a more representative distribution because

of its'larger size and random nature. Those who chose to participate

in this study may have been the more affluent or motivated members of

the potenti al samp'le .

Lastly, the onset of visual impairment should be noted. All but

one of the children (#ll0) had congenita'l irnpairments.
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In genera'1, the familial demographic characteristics may have

been integral in determining the child care pract'ices of the households.

Those individuals comprising the child's home environment may have

contributed to the child's attitudes tolard food, priorítjes in food

selection, and pattern of behavior around food. Hallíday emphasized

that human relationships are the primary factors jn helping the visua'lly

impaired child to learn, by promoting security, knourìedge, and curjosity

about thejr environment from interaction with parents and sibìings

(Halliday and Kurzhals, 1976).

Specific characteristics r,¡ere worth not'ing, in terms of their
impact on chi'ld rearing. The functional vision that a child possessed

might have affected the child's perceptjon of food and skills acquisì-

tion. Birth rank may have been important, in that child rearing practices

of the caregiver with a first or only child might have been influenced by

external sources, while practices with later childnen might have reljed
on prevÍous experience.

The number of children in the famiry might have affected an

Ímpaired child's environment by increasing (ie., mult'ip'le relat'ionships)

or decreasing (ie., reduced attentjon of careoiver) input received by

the chi I d.

Regardless of the impaired child's birth rank or number of

síblir9s, tuost parents have had no experience with the development of

a handicapped child, and are afraic to urge the chjld to partake in

independent activities. As a result, no amount of previous experjence

in child rearing wouid have prepared them for their feelings of

uncertainty or frustration whjch might have energed when dealing with

their handjcapped child (Parmalee et al ., '1959).
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B. Results and Djscussion of Research Objectìves

The results will be discussed in right of each research

obiective. l^Jhile all statistjcal analyses r¡/ere carried out as planned,

results must be viewed with the limitations of the sample jn mjnd.

Such a small sample was not truly representative of the popu'latjon, nor

uras it randomly seìected. Consequenily, results of thjs research cannot

be interpreted as being appìicable be-vond thìs sample of visually impaired

chi I dren.

l. Objective One: Nutrient Intake

a. comparison to canadian Dietary standard Recommendations:

- Group Data

The distribution of mean daily intakes of total energy

s'ources and ten nutrients obtained from food sources, expressed as percent

'ef the Canadian Dietary Standard Recomnlended Daily Nutrien1, Intake

(RDNi), is shov¡n jn Fjgure ì. Nutrjents obtained from vitamin and

mineral supplements vrill be considered rater. In generaì, the children

met or exceeded rnost of the recommendatjons; however, the intake of

kilocalories (g4.6gÐ and folate (69.4%) appeared to be margina] to low,

respectÍ vely.

Table 4 further deljneates mean dai'ly intakes by age

and sex. All groups were lov¡ in folate, and all but the jnfants and

adolescents had a marginal energy consumption. þJithin and beyond the

7-9 year age group, vitamîn A consumption was low for both sexes, while

females also had borderlìne intakes of thiamin and iron.

Nutrient intakes vrere further clarified by calculating
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the proportion of children satisfying the RDI'II (Figure 2). All chjldren

met or exceeded recommendatjons for protein, njacin, and ascorbic acid.

At least 75% had acceptable intakes of calcium, phosphorus, iron, and

riboflavin. Approximately half the children received adequate amounts

of thjamjn, retinol and kilocalories, whiìe only 25% had recommended intakes

of energy and folate.

Comparisons of the mean daily intake vlere also made

betlveen children with light perception and those wìth partiaì visjon

(Figure 3). Overal1, both groups exceeded most nutrjent recommendations,

with the exception of folate. The 'light perceptive subgroup consumed a

mean of 71% of the RDNI for folate, compared to 63% by the partía'lly

sighted subgroup. A similar trend was seen with regard to consumption

of other nutrients, in that children with light percept'ion tended to

have higher r'rean intakes (and higher mean percentage of the RDllIs) than

partially sighted children. The rnost pronounced difference involved

vitamin c, of which light perceptive subjects received a mean of 493%

of the RDNI' compared to 342% by those vrith partial vision. In contrast,

the partia'lly sighted group was also found to have siightly depressed

intakes of energy (87% RDNI), thiamin (98% RDNI), and vjtamin A (90?á

RDNr ) .

It is unclear as to why children wjth less vjsjon had

higher nutrient intakes. Imamura (ì965) found that mothers of bljnd

children were significant'ly (p<.01) more dominant and induìgent than

mothers of sighted children. If these observations vrere used to 'inter-

pret curyent results, one could hypothesize that such maternal tra'its

might increase in potency or íncidence rvith a decrease in the child's
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usable vision. In other words, mothers of light perceptive children may

have tended to control and encourage higher overall food (hence, nutrient)

íntakes than mothers of partia'lly sighted ch'ildren. The amount of

functional vision nay have been inversely related to the number of

opportunítíes for chjldren to control the type or portions of food

served. Instead, children might have demonstrated a higher preference

for succourant, dependent behavior (Imamura, 1965) as functional visjon

decreased.

In general, data revealed that three (18.7%) of the

sixteen impaired children consumed diets that were nutrjtionally adequate

when -compared to the Canadian Dietary Standard. Holvever, this does not

indìcate that the majority of children were nutritionally deficient.

Utili.zing the Canadian Dietary Standard as a measure of nutritional

statu;s is inappropriate, as it fails to recognize that the recommendatjons

'are e.v"e'í:estimates of the requirement for most people. The RDNIs r,rere set

to n:eet the requirements of 97.5% of the populat'ion, and vrere intended

as a guÍde in planning diets and as a standard for dietary assessment

for Canadians (Health Protectjon Branch,'l97Sa; Sabry, 1970). In addi-

tjon, comparing'intakes of individuals or small groups (such as the

study group) to the standard fails to account for the djstribution of

the target popuìation (Anderson, l9B0). l{evertheless, such an approach

may be heìpful in providing informatjon on the relatjve adequacy of

díets, and 'isolating dìetary problems which could be alleviated through

nutrition educati on.

FÍndings'in this study r¡/ere similar to those of other

studies on the dietary status of canadian children. Generally, this
popu'lation has been found to meet, and often exceed recor¡mendations for
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protein, n'iac'in, and ascorbic acid (Sm'irl , 1973; MacFadyen , lglT; Sabry

and Kerr, 1979). in contrast, other handjcapped populatjons have been

observed to have lov¡ jntakes of ascorbic acid and poss'ib1y vìtamin A,

particular'ly if the preference for fresh vegetables js low

(Griffiths, 1966; Garton and Bass,1g74).

At least 75% of the subjects received recommended

amounts of calcium, ìrono and riboflavjn (Fígure 2). similar results,

including slightly less than optimum thiamjn and vjtam'in A intakes were

noted in studies líke the present one (Gouge and Ekvall, 197s; MacFadyen,

1977). Ellestad-Sayed et al. (1977) reported only 6l% of ttinnipeg

schoolchildren surveyed met the standard for thiamin 'intake. This was

paralleled in current results, when 62.5% of the children had thiamjn

intakes below recommended levels of intake.

l{hile the claim that blind children consume less

than average (Freeman, 1975) vras supported here, lov¡er jntakes are

specific to children with visual ímpairments. Other studies have

energy

not

documented the jncidence of children consuming 'less than:half the RDNI

for energy (Smirl, 1973; Anderson, lg80). Hov¡ever, most researchers

have presented results as mean daily intake as a percentage of the RDNI.

A survey of l^linnipeg schoolchjldren (Ulìestad-Sayed et al., 1977) re-

vealed a mean energy consumption of 95% of the RDNI--results wh'ich were

identical to those of the current group in generaì. Hov¡ever, the light
perceptìve tended to exceed, and part'ial]y-sighted to fall short, of

this value. Partialìy-sighted children recejved the same proportion of

the RDNI for energy as deaf adolescents (sabry and Kerr, 1g7g), urho con-

sumed 87% of the recommendation. 0n the other hand, visually impaired
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adolescents actually consumed more (104%) than the standard. Qver an

extended period, this level of jntake could be instrun¡ental in a positìve

energy balance, especially if the individuals had lower than nornlal

levels of activity.

Among nuirients, folate was received in adequate amounts

by the least number of chjldren, and had the lovrest mean intake expressed

as % RDNI. Few studies have assessed the folate intake of Canadian

children; hovrever, l'lyres and Kroetsch (1978) concluded from a survey of

children that the average'intake of free folate in no case met the

prescribed levels set by the CDS; hence, it was reasoned that the RDl,lI

for folate uras 'inappropriate. In other words, standards for folate vrere

based on previous assays that assumed hjgher folate contents for foods

analyzed in the present study; thus, folate recommendations were probably

set at too írigh a. level (Health and t¡lelfare Canada, 1977b). Caution was

advi-.ed in.iria.rpret'ing such data, as folate deficiency is rare in

canada in view of availablity of the nutrient to most peopìe. conse-

quentìy,'attenLion to folate intake is limjted to an appraisaì of trends

in intake in the ensuing sections.

In light of the overall adequacy (except energy and

folate) in nutrient intake, the appropriateness of vitamin and mineral

supp'lementation by sÍx of the subjects u¡as questionable. l^lhjle the

relative incidence of supplementation will be discussed later, the con-

tent and benefit of these preparations is of immedjate interest.

l4ost supplernents contained at least the individual's

RDNI for B vitamins, and tlice that for ascorbic acid. All preparations

contained two to four tjmes the need for vjtamins A and D. Ironical'ly,
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those children lvho received supplements were individuals who had pre-

viously met the RDI'lIs by diet alone (except a teen male urith a border-

line vitamin A intake). Consequently, supplementation was of líttle
true benefit: the excess water-soluble vitam'ins v¡ould have been

excreted, while vitamins A and D would have been p'ìaced in hepatic

storage. The inherent dangers of the latter, especially 'in vjew of

excessive quant'ities of these two vitamjns'in preparatjons, vrarrants

advising aga'inst such supplementation.

b. Age and Sex - Specific Comparisons to the Nutritjon
Canada Survey

Subjects u/ere regrouped by age to faci I i tate compari sons

of dietary intake to the Nutritjon Canada Survey (Health and l,lelfare

Canada, 1975b) and other pertinent research.

Inf_ants ( <12 months )

Table 5 shows the mean da'i'ly intake of nutrients by

infants in the current investigation and in various aspects from the

Canadian survey. Both national and current surveys indjcated that ihe

mean intake of all nutrients except folate v¡as well above recommended

I evel s.

Impaired infants appeared to consume more energy,

vitamin A, niacin, and ascorbic acid than those in the national study.

However, further ana'lysis of nutrient intake of Canadjan infants by age

revealed that 'infants betr,¡een 9-ll months also exceeded the mean intake

for these nutrients. 0n the other hand, the impaired infants tended to

receive a higher proportion of kilocalories from fat, and less from

protein and carbohydrates.

iron intake was less than the national mean; however, a
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Table 5. Comparisons of mean daily intake of nutrients bv
infants (S12 months).in current and Nutrition

NUTRIENT

Kílocalories
7" protei'n
% fat
7" carbohydrate

protein (g)

calcíurn (mg)

íron (mg)

vitamin A (RE)

thiarnín (mg)

riboflavin (rng)

niacín (NE)

ascorbíc acíd (rng)

free folate ("g)

CURRENT STUDY

n=2

1055.00
L3.25
38.00
48.25

35 .00

736.00

21.00

ro24.o0

1. 00

L.54

19.00

72.O0

30.00

NUTRITION CANADA

National
SURVEY (L975)

Prairies

Overall

1055 .00
16. B0
25 .00
59 .00

45 .00

L223.00

31. 00

712.00

0.09

2.25

18.00

62.00

61. 00

9-11 mos.

926.00
L5.70
30. 10
53. 50

39 .00

1131. 00

27.00

698.00

r.03

2.L2

16.00

54.00

51.00

968.00
16.50
32 .50
52.60

40. 00

1139 .00

22.00

599.00

0.82

r.92

15.00

56.00

s8.00
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similar value (22 mg) vras reported for infants jn the Prairje provìnces.

liJhile the impaired infants had lower intakes of calcium, riboflavjn, and

folate compared to the Canadian averages, the mean values were still jn

excess of reconlmendations.

Young Chi I dren ( ì -4 years )

Table 6 depicts the mean daily intake of nutr-ients by

young children (l-4 years) in this study and the Nutrítion Canada Survey

(1975b). Children in both surveys met all recommendations except for
folate, and kjlocalories.

Compared to the national means, impa'ired chjldren had

loler mean intakes of energy, protein, calcium, vjtam'in A, and folate.
tr'Jhíle a similar nutríent profile was found jn the prairie provinces, the

ímpaired group had higher mean intakes of all nutrients (except calcium

and vitamin A) compared to reqional averages. For example, the mean

energy intake of impaired children (lz}7 kcal) age 4 or under fell be-

tween the 25-50th percentiles in the natjonal survey, yêt rose to the

50-75th percentile span of the regional study. This was due to the

Prairjes rating as the region with the lowest mean energy.intake in

Canada.

The proportion of energy contributed by prote.in, fat,
and carbohydrate in current, national, and regional reports was simjlar;
however, impaired ch'ildren received slightly less of their total energy

from fat. In contrast, they had higher mean intakes of fiber, and

ascorbic acid. Results urere para'llel with regards to B vìtamjns and ìron

nutri ture .

0l der Chi I dren (5-l I years )

mean intake of nutrients by olderTable 7 compares the
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Table 6.

NUTRIENT

Kilocaloríes
% proxeín
% fat
% carbohydrate

protein (g)

fiber (e)

calcíum (mg)

iron (mg)

vitamin A (RE)

thiamín (mg)

riboflavin (mg)

niacin (IIE)

ascorbic acid (*g)

free folate (ue)

Comparison of mean daily intake of nutrients by young
children (1:4 years) ín cqrrent and Nutrition Canada
SúrVeys.

NUTR]TION CANADA

Natíonal
SURVEY (197

Prairies

1499.OO
L4.72
37.80
48.30

55 .00

2.LL

950.00

r0.00

733.00

0.89

1.95

20.00

72.0C

62.00

CURRENT STUDY

(n=4)

1519 .00
15 .00
34.75
50.75

57.00

2. 87

722.00

11. 00

i'20.00

0.98

2.OL

24.00

99.00

67.00

1666.00
14. B0
37 .70
48.70

62.00

2.39

1082.00

r0.00

879. O0

0.93

2.IL

22.00

84. 00

77 .00



Table 7. C-omparison of mean daily intâke of nutrients by older
chí1dren (5-11 years) in current and Nutrition Canada

NUTRITION CANA-DA

National

2300.00
13.30
37 .56
s0.40

77 .OO

3 .58

1115.00

12.00

1114.00

1.18

2.33

28.00

99.00

90.00

61.

SURVEY (1975)

Prairies

2226.00
L4.I4
37.60
50. 70

79 .00

3 .43

1046.00

12. 00

L024.00

1. 13

2.24

29.00

92.00

82.00

surveys.

NUTRIENT

Kilocalories
7" protein
7" fat
7. carbohydraËe

protein (þ)

fiber (g)

calcium (rng)

iron (mg)

vitamin A (Rn)

thíamin (mg)

ríboflavin (mg)

niacin (NE)

ascorbi-c acíd (mg)

free folate (,tg)

CURRENT STUDY

(n=7)

2029.A0
L3.28
3s.14
5L.L4

69.00

3.27

885.00

13.00

622.00

L.24

2.r3

28.00

113. 00

86.00
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children (5-ll years) in the present and Nutrition Canada surveys. l.lhile

children in both studies had lovrer than recommended jntakes of folate,

the impaíred children also failed to meet standards for kilocalories and

vitamin A.

Generally, the impaired chíldren had lower mean intakes

of energy, protein, calcjum, vitamin A, riboflavin, and fiber. This

tendency r¡las also observed of ch'ildren in the reg'ional study, Vêt these

Prajrie chjldren also had higher rnean intakes than irnpaired chjldren.

The mean energy intake (2079 kcal ) of v'isually 'impaired

children fell betv¡een the 25-50th percentiles of children assessed in

both nati onal and regi ona'l secti ons of the Canadi an s urvey , or s'l i ghtìy

belotv the average intake of kilocalories. At the same time, the contri-

bution of energy by protein, fat, and carbohydrate was essentially the

same for all groups.

Mean intakes of iron, thiamin, niacin, folate, and

ascorbic acid were similar for children in current and national results,

anci ¡oih slightly surpassed average intakes by children jn the regional

survey. The excessive consumption (mean = ll3 mg) of ascorbic acid by

impaired ch'ildren was consistent with findings in the t{utritjon Canada

Survey, where 5-ì'l year old children were noted for consuming over three

times the recommendation (gO mg) for ascorbic acid.

Adolescents (12 years and oìder)

The mean daily intake by sex of adolescents (lZ-19

years) in the present and Nutrition Canada surveys is depicted'in Table

B. As seen in the latter survey, both sexes were low ìn folate. The

impaired males also had lower mean intakes of energy, calcium, and

vitamin A than recommended.
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Table B. comparison of qrean daily intake of nuÈrients by
qdolg"""ttts ( è 12 y.¿r"ffiio'
Canada Súrvêys.

NUTRIENT CURRENT STUDY NUTRITION CANADA SURVEY (L975)
National I Prairies

Kilocalories
7 protej-r.
7" f.ax
7. carbohydrat.e

protein (g)

fiber (e)

calcium (mg)

iron (mg)

vitamin A (RE)

thiamin (mg)

riboflavin (mg)

niacin (NE)

ascorbic acid (*g)

free folate (ug)

ì4a1e I n"r"t" Male Female Male Female
t'L=2

2282.00
18.00
44.00
38.00

82.00

2.90

780.00

14.00

650. 00

L.20

r.91

32.00

108.00

74.O0

n=1

2552.00
L4.75
38.00
47.75

118.00

2.39

L622.OO

L2.00

858.00

L.T4

3.08

44.00

61.00

84. 00

325r.00
13. 60
40.70
46.50

111.00

4 .4s

1337 .00

17 .00

1455 .00

1.65

2.96

43 .00

101.00

109 .00

2243
13
40
4B

76

3

967

11

103 6

1

1

27

92

84

13096.00
14.72
4r. s6
44.L2

114.00

3.87

7472.00

15.00

L267.00

1.60

2.95

43.00

85.00

10s.00

,00
,30
,10
,00

00

38

00

00

00

07

90
I

00

00

00

1983.00
L4.L2
39 .93
47 .20

70.00

3.23

89s.00

11.00

1154.00

1.01

2.00

26.00

76.00

77 .00
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Compared to other Canadian adolescent males, the

impaired males had lovJer mean jntakes of all nutrjents except vitamin C,

whjch uras (s'imilarly) consumed jn amounts over three tjmes the recommen-

dation of 30 mg. The mean intakes of vitamin A, calcium, and energy

were low enough to rank between the 5-25th percentiles of males sampled

in the Canadian survey for each nutrient. However, 'individual mean in-
takes of the two Ímpaired males revealed that most of the overall lower

intakes of nutrients vrere heavily influenced by one of the rnales (#to1

who had low or borderljne jntakes of six nutrients (Appendix D). The

other subject (+liS) consumed quantitjes similar to those in the

national survey, and met all but energy and vitamin A recommendatjons.

Collectiveìy, the impaired males consumed more energy

in the form of protein (18%) and fat (a4%), and less as carbohydrate.

Those in the natjonal survey received 50% more fjber than the impaired

mal es.

As jn the Canadian survey, the highest mean intake

(2552 kcal ) of energy among females \^/as observed in the adolescent

female. The impaired female met or exceeded national and regionaì mean

intakes of energy, protein, calcium, iron, B vjtamjns, and folate. The

proportion of energy contributed by protein, fat, and carbohydrate

reflected those in the Canadian survey.

As observed among impaired males, the ímpaired female

adolescent also had lov¡er intakes of fiber and vitamin A. I'lhile her

ascorbic acid consumption (61 mg) rvas twice the recommendat'ion, females

in the national sample (mean = l0l mg) received over three times the

standard value.
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Overall, the impaired subjects met or exceeded most of

the recommendat'ions, rvith the exception of folate and possibly kilo-
calories. comparjsons with the Nutrition canada survey (lg75b) data

revealed that impaired subjects had lower mean intakes of v'itamin A and

fiber, and the same or slightly lower intakes of free folate in most

age groups. Intake of other nutríents was quite símilar to that of

chjldren in the Canadian survey.

2. 0biecti ve Two: Fooi_!grll_qmp!_q!_

a. Comparison of Servings of Food Groups to Canada's Food
Gui de

FÍgure 4 depicts the percentage of children that con-

sumed the recommended number of servings of the four food groups ìn

canada's Food Gujde (Health and welfare canada,1977a). Data from the

tv¡o infants were omitted fr'om this objective because recommendations djd

not jnclude infants, and insufficient data were avajlable from which to

make any comparisons with reference studies.

No child consumed the recommended number of servings

from all food groups. Overa11, recommendations for bread and cereals

consumption were met by the largest number of children (78.s%).

Approximately 43%, or sjx children, ate the appropriate number of

servjngs from the meat and alternates, milk and milk products, and fruit
and vegetables groups. Onìy four children consumed at least two servìngs

of vegetables, hov¡ever.

Similar proportions of children consumed servìng

recommendatjons in the eleven years and under group, where servings of
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bread and cereals were adequate for nine (81.7%) of the chíldren,

follorved by mi1k, produce, and meat. 0f those over l2 years, two out of

three met recommendations for bread and cereals and meat groups, r,rhi'le

only one child met recommendations for intake of milk and produce groups.

In each age group, the recommendation for at least two servjngs of

vegetables was met by the least number of children.

Tables 9 and l0 show the mean number of servings con-

sumed fronl the four food groups by children in two age groups. Both age

groups ate an adequate mean number of servjngs of bread and cereals,

and the older ch'ildren ate sufficient nÊan quantities of meat and

vegetable servings. Neither age group met recommendations for milk or

overall produce intake, and younger children consumed an inapproprìate

mean number of servings of meat and vegetables. 0n the other hand,

younger children fell short of recommendations for food group servings

by an average of one fourth of a serving, while older children were

under by an average three fourths of a serving.

These findings urere the result of many factors, of :

which a few deserve mention. Bread and cereals were probably consumed

in appropriate amounts because many children ate breakfast cereal, toast,

and sandwiches on a regular basis. 0f note was one chíld's consumption

of six slices of toast in lieu of breakfast one day.

Servings of meat and alternates were calculated with

one serving equal to that quantity of product containing i7-22 grans of

protein (Heaìth and l^lelfare canada, 1977a). consequentìy, a port'ion

consumed from thjs food group actual'ly may have been only a fraction of

a serving (ie., nine slíces of bologna constituted one serving, as one
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Table 9. Ugan ¡¡*Ue¡ of S¿rvl food groups of
Canadars Food Guide by children (1-11 years) n=11.

FOOD GROIIP

DATRY

I'TPFE

CEREAL PRODUCTS

FRUIT & VEGETABLES

VEGETABLES

1. 81

r.7 6

4.37

3. 83

1.71

.83-3.28

I.O0-2.78

1.55-7 . 55

L.60-6.20

1. 10-2 . 60

CANA-DA'S FOOD GUIDE
RECOI4MENDATIONS

2-3

2.0

3.0-5.0
4-5

2.0

Table 10. lulean number of servings selected from food groups of

FOOD GROUP CANADAIS FOOD GUIDE
RECOÞfl,ßNDATIONS

DATRY

MPFE

CEREAL PRODUCTS

FRUIT & VEGETABLES

VEGETABLES

2.25

3.09

4. 00

3.24

2.O5

.5C-3. 75

L.66-4.76

2.00-4.70

2.L3-4.70

L.4I-3.20

4-5

2.0

3-5

4-5

2.0
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slice contajns two grams protein).

Many chÍldren consumed carbonated beverages, powdered

drink mixes, and fruit juice r¡rith and betv¡een rneals, and possibly

diminished the volumetric capacity, thirst, or desjre for flujd milk.

As a result, the consumption of milk was lower than recommended.

b. Contribution of Food Groups to t{utrient Intake

Table ll shows the percent contribution of seven food

groups to the nutrient intake of younger children ('l-4 years). cereal

products and meat, pou'ltry, fish, and egg (MPFE) foods were the primary

sources of kilocalorjes and eight nutrients. Cereal products were an

important component of the diet, as they suppìied the primary source of

kilocalorjes, carbohydrates, iron, thjamin and riboflavin, and substan-

tial amounts of niacin. I'IPFE foods contributed the largest amounts of

protein, fat and niacin, and additional kilocalories,'iron, and thiamin.

Dairy products, consumed mostly as fluid milk, were the chjef source of

calcíum and retinol, and secondary quantities of protein, fat, r'ibo-

flavin and folate.

Nutrient jntake results of this age group tJere, for

the most part, similar to those taken from younger children in the

Nutrition canada survey (Health Protection Branch, 1977b). However,

dairy products were principal providers of kjlocalories and most

nutrients in the national survey, in contrast to the wider distrÍbution

of these nutrients among three food groups (cereals, trlpFE, dairy) .in the

current study. Present results showed daíry products as providing less

kilocalories, folate and about 50% less B vjtamins relative to national

values. Rather, these vitamins r^Jere rnore abundant wjth the intake of
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cereal products and their concommjtant supply of kjlocalories. Propor-

tjonally twice as much protein was supplied in the form of MPFE foods,

and half as much by dairy foods, in the current survey. such findings

challenge those of other researchers that clajm vjsually impa'ired

children are over-reliant on milk, To the contrary, current subjects

actual'ly received a wider variety of food than children in the reference

survey, for v¡hich dairy products were the primary source of all nutrjents

except ascorbic acid and niacin. However, more conclusive information

on the Ímportance of dairy products in the vjsua]]y'impaired child's

diet would require a survey of a ìarge group of children, three years

and under.

0f interest is that fats and oils served as a secondary

source of retjnol (19%), while contributing a smaller (12%) anount of

the nutrient in the national survey compared to da'iry (34%) and trlpFE

(22%) products. In addition, vegetab'les and potatoes contributed twjce

as much fat (11%) proportional]y as cornpared to the reference study

(6%). This may have reflected the preference for vegetables prepared

with fat, such as french fries and coleslaur. Vegetables were also

important as a primary source of fiber (34%) and folate (zg%). As with

national results, ascorbic acid vras principal'ly attained from fruit
products, followed by vegetables and potatoes.

Among older children (5-ll years), cereaì and dairy

products were primary sources of kilocalories and seven nutrients

(Table l2). Cereal products provided the greatest proportions of kilo-
calories, carbohydrates, iron and thiamin. while dairy items were

'important for their primary contributions tolvarcls retinol , calcium and
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riboflavjn nutriture, they were also significant as a secondary source

of k'ilocalories, protein, fat and folate. MPFE foods provided the

highest amounts of protein, fat and niacin.

The profile of dietary intakes of older children 'in the

l'{utri ti on canada Survey (Heal th Protecti on Branch, 1977b) was hi gh]y

similar to current results with reference to food sources of kilocaloríes

and the majority of nutrients. Again, cerea'l and dairy products were

primary sources of kilocalories and several nutrients outlined above.

children Ín the current survey appeared to receive slightly larger

proportions of riboflavin and niacin, yet less thjamin, from cereal

products. l,lhile I4PFE foods supp'líed proportional'ly more thiamin, they

contributed much less retinol (5% compared to 24% in national survey)

and folate (2% conpared to 9%). As wjth the younger impaired chìldren,

the fats and oils group was an important contributor of retinol (28%)

moreso when cornpared to the retínol values (17%) in national results.

Fruit lvas favored in both surveys as the primary source of ascorbic acid.

In addi ti on, i t lvas the chi ef s upp'l i er of fol ate (54%) for the ì mpai red

children, a role held by dairy products (29%) in the reference study.

The most notable contrast emerged in comparing the

contributjon of "0ther" foods to nutrient jntake. The impaired children

received proportiònally sma'ller amounts of kílocalories and all nutrjents

except carbohydrates from foods in this group.

The percent contribution of food groups to nutrient

intake of adolescents will be discussed rvith reference to sex groups.

l'lPFE foods s upp'l i ed pri mary proporti ons of ki I ocal ori es , protei n , fat,
iron and niacin in the diets of adolescent males, as weìl as substantial
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thjamin (tanle l3). Cereal products v¡ere also important as prìmary

sources of thiamin and riboflavìn, and secondary sources of six nutrients:

protein, carbohydrate, fiber, calcium, iron, and niacin.

The princípa1 source of kilocalories and nutrients in

the adolescent female's diet was dairy products (Table l3). These foods

prov'ided the maximum proportions of kilocalorjes, protein, fat, carbo-

hydrate, ca'lcium, riboflavin, retinol and folate, not to mention secondary

contributions to thiamin and niacin intake. ljhile MPFE foods were not

prìmary to as many nutrjents as in male adolescents'diets, these foods

were chief suppliers of iron and n'iac'in, and a secondary source of fjve

other nutrients.

Boih sexes received their largest proportion of ascorbic

acid from fruit products, lvhile vegetables supp'lied their primary fiber

source. The latter was also the greatest contributor of folate jn the

female's diet.

In general, adolescents of both sexes had greater

proportìons of nutrients contributed by the same food groups as adoles-

cents in the national survey (Health Protection Branch, 1977b). Dairy,

I'IPFE and cereal groups served as the primary sources of kilocalories and

several nutrients in both studies. Certain differences þrere also evident

upon comparison. For instance, contributions of kjlocalories, protejn,

carbohydrates and calcium from dairy products urere less in impaired males'

and more in the impaired female's diets compared to peers'in the

canadian survey. The impaired female derived higher percentages of

riboflavin (62% versus 44%), retinol (57% versus z1%) and folate (48%

versus 24%) from dairy products than poì'led females. Irlales in this
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survey received more kilocalorjes and retinol from cereal products,

while both sexes consumed proportional'ly smaìler amounts of fat, carbo-

hydrate, fiber and niacin from this food group. The current groups also

relíed more heavi'ly on vegetabìes for dietary fiber (69% for males, 31%

female) and folate (41% for males, 13% female) in comparison to the

reference values (42%, 4?% for fiber. 19%, 20% for folate, respectively).

As in the canadian study, fruit r^ras relied upon as a primary source of

ascorbic acid.

c. Relatìonship betleen nutrient jntake, number of servings,
and contribution of nutrjents by food groups

Results on d'ietary íntake, servings from various food

groups and nutrient contributjons of the food groups were closely re-

lated and influential; therefore, a discussion of sorne such relationsh'ips

was deemed appropriate. Such an approach is particularly fittjng in

regards to those nutríents that vJere consumed in recommended amounts by

less than tr,ro-thirds of the subjects (excluding infants): kilocalories,

th'iamin, retinol , and folic acid (Figure 5).

Forty-three percent of'the children had an approprìate

intake of kilocalories. For the overall group, kilocalories vrere suppìied

primarily by cereal products (25%), l4pFE foods (iB%) and dairy products

(17%), as seen in Table 14. Thiamìn v¡as also provided largely by

cereal s (37%) and MPFE items (22%). A slightly higher, yet less than

optimal proportion of children (57%) v¡ere able to consume the recommenda-

tion for this nutrient.

An 'investigatÍon of the percentage of children in

generai consuming recommended servings from these food groups also

produced less than desÍrable results (Figure 6). Eleven children (78%)
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Table 74.

FOOD GROI]P

Dairy

}æFE

Cereals

Fruit

Vegetables

Fats, Oíls

Other

Percent contribútío4 of Food Groups to the intake
of four 

"by less than tr,ro-thirds of the subjects (excluding
infants) .

NUTRIENT

T7 .L3

17.72

24.92

10. BB

10.61

6.Bs

11. 89

Folic Acid

24.45

7 .43

15.08

23.78

26.55

.04

3.26

Thiamin ¡ Retinol

L2.72

27.93

36.94

B .44

16.23

.10

3.58

34 .47

r0.13

s.37

6 .68

13 .14

24.47

5.17
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received the adequate number of servings of cereal products, and only

sjx (43%) consumed the recommended nurnber from either the dairy or MPFE

groups. ïn other words, the fact that children ate a smaller mean

number of servings from each of these groups may have resulted in a

lower mean intake of kilocalories and thiamin.

0n1y 50% of the children (excluding infants) met the

recommendations for retinol intake. Retinol v¡as mainly supplied by

dairy products (39%), fats and oils (24%) and vegetables (13%). Hourever,

iust six (a3%) and four (29%) subjects in the group managed to consume

the appropriate number of servings of dairy products and vegetables,

respect'ive'ly. Again, the consumption of fewer servings of dai ry and

vegetable products than recommended by canada's Food Guide (Health

Protection Branch, 1977a may have contributed to a decreased dietary

intake of retinol.

The role of fats and ojls 'in provi dtng 24% of the

dietaily retinol deserves further consideration. Cumently, there are

rru qiiarrùi tati ve recommendati ons for the i n take of fats and oi I s. WhÍ I e

ti¡e adrjition of small amounts of fat to the diet enhance retinol absorp-

tion (Pike and Brown,197s), this fat is just as acceptable from more

nutrient-dense foods, such as dairy and meat products t¡hich also contain

appreciable retinol. In addition, vitamin A from vegetabìe and frujt
sources wou'ld also be accompanied by other nutrjents lacking in thjs

group's intake, particularìy thiamin and fol-ic acid.

Folic acid was consumed in appropriate amounts by the

least number (28%) of children. D'ietary folic acid was provided by

vegetables (26%), dairy (24%) and fruit (23%) products. Frujt and
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vegetables, vrhich comprised over half of the contribution to folic acid

intake, were consumed in appropriate amounts by only 43% of the chíldren

in general, as were dairy products. This may have resulted jn the lolver

rnean intake of foljc acid (72% of recommendatíons), as vrell as a small

percentage of children actually consum'ing recommended quantìties of the

nutrient. In other v¡ords, since only one-quarter of the subjects con-

sumed those foods which djd supp'ly foljc acid (and in adequate servings),

a corresponding defjcit jn fol'ic acid nutriture vras an understandable

consequence. However, strong caution is to be exercised ín the inter-

pretation of folic acid intake, for reasons mentioned earljerin the

discussion on nutrient intake.

The fact that less than two-thirds of the chìldren

failed to meet the RDNI for kilocalories, thiarnin, retinol or folic acid

lends strength to the beljef that such defícits were a reflection of

inappropriate serving se'lections from food groups of Canada's Food Guide

(Health Protection Branch, 1977-a), Theoretica'lly, the guide's suggestions

were based on the types and servings of food consumed by individuals

whose dietary intake met or exceeded recommendations of the RDNI (Myers

and Kroetsch, l97B). Thus it rvould follow that consumption patterns

that failed to follow serving recommendations v¡ould result in deficient

nutrient intake.

However, analysis of the intake of children who djd

neet the RDIII for a hìghf ighted nutrient such as retínol produced results

to the contrary. 0f the seven chjldren who consumed recommended quanti-

ties of dietary retinol, none met the suggested number of servings from

all the retinol-rich food groups (dairy, I{PFE and vegetable groups). In
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fact, one chìld did not consume the suggested number of serv'ings for any

of these food groups. Milk was the primary ret'inol source in fjve of

these diets, yet of these five, only three consumed appropriate quantities

of milk. 0f the two children receiv'ing retìno1 primarily from vegetables,

only one consumed a sufficient number of servings of vegetabìes. Results

such as these lead one to question the degree to urhich Canada's Food

Guide (cFG) cojncides v¡ith, and accurately ìnterprets the RDNI.

Other studies have found sjmilar discrepancies. For

instance, [lclrle'il (.l982 ) found that preschool subjects di d not consume

the recommended number of servjngs of trr¡o food groups, yet the mean daily

intake of ajl nutrjents (except marg'iná'l iron,.and folate and kilocalories

30iá below recommendations) met the RDNI. In another study of l23 young

adults, it lvas reported that 80% of the intakes evaluated did not

correspond entire'ly with the CFG, yet 12% of these met or exceeded all

the RDNI's for the nutrients evaluated (Rewko et al., l9B0). Qne conclu-

sjon was that rating diets on the basis of CFG recommendations was not

necessarily an indjcator of low nutrient intakes. To some extent, thjs

was also the case in the current study.



Õ1
ÕJ.

3. Obiective Three: Anthropome!¡¿

a. Stature, ureight and weight-for-stature

Table ì5 depicts the number and percentage of visua'l'ly

'impa'ired males and females distributed withín centjle rankings of the

Nutrition canada Survey (Demirjian, l9B0) for stature and v,reight. Over

half of the subjects were within norrnal ranges (25th-75th percentile)

for stature and weight. lJhile females rvere average or shorter, two

males exceeded the 95th percentile for stature. lviost females t,iere

within normal or lower ranges for weight; holever, the two infants were

heavier (75th-90th percentile) than the average female infant. Male

subjects r¡¡ere distributed across al I ranges.

The weight-for-stature index for chjldren ìs 'interpreted

into foLlt ranges (DuRant and Linder, lg8l). The normal range is betu¡een

90% ar¡i..i09%, wi th 100% consí dered the -i deal score . chi I dren scori ng

89% and below can be cons'idered underlveight; those betvreen ll0% and

ll'9Íã can be classified as overweight; those scoring over 120% can be

consi dered obese.

The v¡eight-for-stature jnCex for impaired subjects

ranged from 83% to 135% (Table 16). In general, over half (56%) of the

children vrere within normal ranges. Two-thirds of the subjects in thjs

range were female, while the remaining females tended towards overweight.

It also bears noting that 30% of the overall sampìe had indices classi-

fy'ing them as overweight or obese. Again, male subjects were distributed

in all categories, although there rvas a tendency towards the normal

range.
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Table 15. ComparÍSon óf statúré and úeiElht of subjects,bv sex
to centilêS from tTre Nutritioú Canada Surveif (n=16).

1oemirj ian, 1980.

PERCENT]LE

MaIes
STATU]

þares
IE

I Total-
I,fEIGHT

Males lFemal-e Total

(s

5-10

IO-25

(n)

1

(n)

4

5

(3L.2s"/")

(n)

I

(n)

t

2

4

(25.00"/")

25-50

5A-7 5

1

2

1

5

9

(s6.2s"Á)

J 2

4

9

(s6.2s"Á)

7 5-90

90-95

)gs 2

2

(L2.5%) 2

1

3

(L8.ts%)

TOTAL 6 10 L6 6 10 L6
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Table 16. Comparison of weight-for-stature of subiec ts bv sex
and functional vision to centiles based on Nutrition
Canada Survey dataf (rr=fO)

lDemirjian, 
1980.

2".r.

3r.u.

= light perceptive subgroup.

= parËia1 vision subgroup.

PERCENT SEX_lrFemaleslMaleslTotal
FUNCTIONAL VISION

L.P.2 I p.v.3 l Toral

897"

(n)

1

(n)

1
2

(r2.so%)

(n) (n)

2
2

(r2 . si¿)

90-LO9% 6 J

9
(56.25"/") 5 4

9
(s6.2s%)

LIO_LTqZ 3 1
4

(2s.00z) 2 2

4
(25.00"Á)

1,20% 1
1

(0. 2s"a) 1
1

(6.2s"Á)

TOTAL 10 6 16 7 9 L6
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Weight and stature vJere also assessed jn relation to

functi onal vi si on (raole l 7) . chi I dren wi th I i ght percept'i on were

average or shorter in stature, yêt average in rveight, compared to centile

ranges. In contrast, children rvith partiaì vision vrere normal (66%) to

taller than the average Canadian child, two of these subjects ranking'in

excess of the 95ih percent'ile. At the same time, they tended to be of

normal weight, although two also exceeded the 95th percentile for weight.

Five of seven children v¡ith light perception were

Within normal weÌght-for-stature ranges, and the other two were in the

ll0-ll9% (overweight) range (Tabìe16 ). ' Children lvith less impairment

were within the normal range, as they were distributed throughout all

four ranges in smaller frequencies.

Results on the overall stature and vreight of the

sample agreed with those in a recent study on Canadian visually impaired

chi I dren, who were genera'l'ly wi thin normal ranges for stature and r^re'ight

(Jankol^rskí and Evans, l98l ) . In contrast, others have cl aimed that

these children are less than the average stature and weìght for age

(Krause, 1955; Freeman , 1975); hourever, the on]y possib'le support of

this statement in the present study, aìbeit the number of subjects in

the study was smal'l , vras in the s'lightly shorter stature of femaìes,

and those wjth light perception. Studies on children vrjth impairments

such as retardation, cerebral paìsy and spina bifida have observed

subjects to be shorter and heavier than the average child, unlike the

subjects in this research (Pryor and Thelander, 196T; Guy,1g7B; Gouge

and Ekva'l'1, 1975). 0n the other hand, the vjsua'lly impaired subjects

exhib'ited the same incidence (30%) of excess weight-for-stature as

children with Down's syndrome (cronk, l97B). Guy (1978) reported twice
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Table L7 Çómparison of statúre ánd úeight of súbjects by
functional vision to centiles from ttt. .Nnt-it.ion
Canada Surveyr (n=16).

PERCENTILE STATURE

L.P.2 | r.u.' I rotrr L.P.

i^IEIGHT

P .v. I rotat

(s
5-10

L0-25

(n)

4

(n)

1

5

(3L.25"Å)

(n)

2

(n)

I

1

4

(2s.oo%)

25-50

50-75

1

2

1

5

9

(56.25"/,)

1

4

4

9
(s6.2s%)

7 5-90

90-95

)ss 2

2

(L2.s0"/")

I

2

3

(r8.7 s%)

TOTAL 7 9 L6 7 9 I6

lDemÍrjian, 
1980.

2".r. = light perceptive subgroup.

3r.V. = partial vision subgroup.
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as many chi I dren (68%) wi th neuro'ìogica'l 'impaÍ rments were overr^/ei ght for

their stature.

l^lhile visually impaired subjects tended to be average

or sl i ght'ly in excess of the average r,reÍ ght-for-stature, the typì cal

subiect consumed 95% of the RDlrlI for energy, and 7 children failed to

consume recommended kilocalorjes for their age and sex. It may be that

the RDNI for energy is too high for this group of children, as Sabry and

Kerr (1979) hypothesized follovring similar results with deaf adolescents.

in other words, the subjects may have consumed adequate, or even extra,

kilocalories for their needs in relation to energy utilized in activìty-

Energy 'intake was not the sole influence on the rveight-

for-stature indices. In fact, there was only a weak (¡ = +0.S29)

correlation between the percentage of RDNI for energy actua'lly consumed

and the percent of average v¡eight-for-stature. Thus, subcutaneous fat
and muscularity were measured to further defjne the composition of body

weight, as well as the incídence of adiposity.

b. Triceps Skinfold and Arm l4uscle Area

The distributíon of triceps skinfold and arm muscle

area measurements of subjects by sex and functional visjon is shown in

Tables l8 and 19. Data for one male child v¡ere not available in these

measurements.

In generaì, 12 (80%) of the children were wjthjn the

normal range (lsth-Bsth percentì1e), based on centiles from an earlier

study (Frisancho, 1974). The other three subjects, aì'l female, placed

in the lov¡er range. l4ales and fennles appeared to have similar mean

skinfold measurer¡ents vrhen grouped by age. in regards to functional
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Table 18. comparíson of triceps skinford (TSF) and arm muscle
area (A¡tA) by seì< to centiles of the ten State
Nutrition Surveyr (n=15).

PERCENTILE TSF

r.*"tesl ¡lales l ro.r,

Al'fA

Femalesl n"r." I rot"r

(s
5-15

n)

3

(n)

J

(20%)

(n) (n)

15-50

50-8s

J

4

3

2
L2

(80%)

J

J

1

2
9

(60%)

85-95

)gs
J

1

1

I
6

(407")

TOTAL 10 5 15 10 5 15

1-Frisancho, L974.
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vision subgroups, over 75% (6) of the subjects in each subgroup were

v¡ithin the normaì range.

These results both conflict and agree with similar

research. On'ly one other study measured the adiposity of visuaily im-

paired children as judged by skinfold (Jankor^rski and Evans, lg8l ). In

contrast to current findings, the study reported that body fat stores

urere significantìy above the ideal levels for males and females. How-

ever, calculatjons were based on the mean of l0 anatomícal skinfolds

compared to a single (triceps) skinfold utilized here. Utilization of

the triceps skinfold may have introduced error variance because it is

technjcally more difficult to measure; nevertheless, summation of skín-

folds does not improve the accuracy of skinfold measurements (Garn et

ô1., l97l). in other words, neíther study was more conclusive in

regards to evaluation of adiposity.

Jankowski and Evans (198.l) also reported that body fat-

ness was positively correlated to age for boys and girls with ímpairments

(r = .66, .69 respectively). The currerít subjects only exhibited a weak

correlation (r = .34) betrveen age and tríceps skinfold, whjch also seemed

to contradict claims that obesity is a serious prob'lem particuìarly as

the impaired child reaches adolescence (snoy and vanBenten, l97B). 0n

the other hand, skinfold-weight correlations urere satisfactoriìy corre-

lated (r = .64) in the current study. An assessment of 5.l0 sighted

American children (Garn et al., 1971) also found skinfolds and weight

r¡¡ere usefu'l1y correlated (r = .64), in that compressed skinfolds explained

a useful proportion of interpersonal weight varjance.

Few Canadian studies were available for comparison. 0f
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Table l-9. Comparison of triceps skinfold (TSF) and árm muScle
area (AMA) of subiects bv functional vision to centí1es
of the Ten StaËe Nutritíon Surveyr (n=15).

lFr-lsancho, 
1980.

2".p. = light perceptive subgroup.

3P.V. = parËíal vision subgroup.

PERCENTILE TSF

L.P.2 lr.u.'l roral

A}fA

lrL.P. I P.V. lTotal

(s
5-15

(n)

1

(n)

1

1
3

(207")

(n) (n)

15-50

50-85

3

3

3

J

12
(8oz) 4

4

1
9

(60%)

B5-9s

)gs

2

1

2

1
6

(40%)

TOTAL 7 B 15 7 B 15



92.

the eight subjects wjthin the age range of a French Canadian study

(¡eníðet and Demirjian, 1972), half ranked above and half below mean TSF

values for ages. Smirl (1973) found that less than 34% of I'linn'ipeg

school chí I dren measured had sk jnfol d val ues in the norr,nl range, and

55% had measurernents above defined limits. Such contrast may be part'ìy

explained by the small size and wide age range jn the current study and

by the small age range (10-12 years) and lorv income status of subjects

in the reference study.

Tables lB and l9 also show the distribution of arm

muscle area measurements by sex and functional vision. Overall, nine

(60%) of the subiects were vrithjn normal (lsth-Bsth percentile) ranges,

and the remainder placed r.¡íthin hjgher (85th-95th percentile) ranges.

An equa'l proportìon of males and females were found'in average and

higher ranges, as t^/ere subgroups with lÍght perception or part'ia1 visjon.

Examination of mean values by age groups revealed that

.-.1='ir,'- tended to have slightiy larger muscle areas compared to females.'...-:.i 
i,ldi ti on, there was a hí gh posi ti ve correl ati on (r = ..832 ) between

a'f;"and arm muscle area for the overall group of subjects. Frjsancho

(19'/4) also observed a steady increase in arm muscle area in both sexes

betvleen one and twelve years of age.

The norma'l or greater muscularity suggest that if
skeletal muscle was maintaíned, protein needs for grolth and body tissues

were met. This vlas supported by the fact that all subjects met or

exceeded recommendations for protejn intake. In addition, perhaps ki'lo-

caloric intake may have been adequate for needs a'lthough lower than

recommendations. Other researchers' empirically observed that blind
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children had flabby, undeveloped musculatures and weak upper limbs

(Krause, I955; Jankor^rski and Evans, lg8l). Current results were to the

contrary, perhaps because subjects were not totally b1ind, and could

participate in many physical actjvíties.

To summarize, over half of the subjects were vrithin

average ranges for stature, we-ight, and weight-for-stature. An addjtional

30% vlere considered overweight for stature, but "overwejght" was not

synonymous to "overfat". Triceps skinfold tests revealed adiposìty rvas

within normal or lower ranges, and arm muscle area (muscularity) within

normal or upper ranges for ali subjects. Append'ix F provides the actual

anthropometrjc measurements of each subject. Such results are difficult
to interpret, particularìy in the absence of comparable studies. The

absence of obesity and adíposity, coupled with average or greater

muscularity suggest that subjects had adequate stores of energy and

proteìn, not to mention kilocaloric expendjture. Buell (1973) hypo-

thesized that increased residual tension develops when motor tasks must

be done without vision, thereby increasing metabolic demands on physio-

logica'l systems. As a result, ir,rpaíred children might expend more energy

and rnuscular stress than sighted peers to accomplish given tasks.

Beyond this, it bears notr'ng that anthropometric

results of impaired subjects were similar to those of studies on sighted

children--moreso than compared to chjldren v¡ith other physicaì handicaps,

except deafness. This vras probab'ly due to the relatìvely small physicaì

manifestation of the visual impairrnent, in contrast to other physical

disabilitjes with more widespread anatomical involvement.
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4. Objectjve tour: Feedjnq Skills Acquisitjon

The area of feeding skil1s acqu'isítion was divided into two

parts in this study, each covering a different aspect of sequent'ial

clevelopment. The first part was concerned with feeding progressions,

or the advancement through different types and textures of food. A

second part, sk'ills acquísition, investigated selected motor skills

relevant to the mastery of eventual se'lf-feeding.

a. Feeding Progressions

Table 20 denotes the mean ages at which the v'isua'l'ly

impaired and sighted groups displayed specific sequential feeding

progress'ions. The vi s uaì ly i mpa'ired group was j n troduced to food (ex-

cludjng milk) at a later age (X = 4.53 months) than the sighted group

(X = 2.37 months). The acceptance of puráed, chopped, and table food

also occurred at later rnean ages. The subsequent application of a

paired t-test revealed that vjsually impaired children accepted chopped

and table food at si gnjfi cant'ly I ater n'ìean ages, compared to si ghted

iounterparts (p <0.05).

The feedi n g progres s i ons of the vi s ual 'ly i mpai red and

sìi;hted groups were also analyzed to determine whether the impaired

group acquired them at a slower rate (fable 2l). This rate was expressed

as the time interval (in months) betvreen sequential progressions. The

blind group experienced a shorter interval betv¡een the introduction and

acceptance of purded food compared to the sighted group (i = .25 months,

.Bl months respectively). In contrast, intervals betvreen the acceptance
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Table 20. Fééding Progressions: Visually ímÞaired versus
sighted groups.

PROGRESSION

Food Introduction
Pureéd Food Accepted

Chopped Food Accepted

Table Food Accepted

VISUALLY IMPA]RED S]GHTED

X age
(rnonths)

X "g"(months )

I6
15

13

r3

L6

15

13

13

4.s3

3. s0

13. 20

24.15

2.37 NS

3.20 NS

8.27 <.05

L4.42 <.As

Table 2I. lqeding Progressíons: Difference (months) betr¿een
sèqúéntiàl progressions in visuãlly impaired versus
sighted groups.

VISUALLY IMPAIRED SIGHTED

nn X dífference
(months)

lÇ difference
(ruonths)

Introduction -) Acceptance
of Puréed Food

Puráed -) Chopped Food

0.25

8.38

11.68

0.81 NS

9.39 <.05

8.00 <.05Chopped -) Table Food
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of puráed and chopped food, follor'red by acceptance of table food from

chopped food, were longer for blind children. Such differences were

si gn'i ficant (p<0.05) .

Children in the 'impaired group were categorized accord-

ing to functional visjon to further evaluate feedìng progressions

(fanles 22, 23). Both subgroups were introduced to food, and accepted

the three texturaj gradatìons, at similar ages. However, those with

partial vision tended to demonstrate progress'ions at an overall earlier

age than those with light perception. 0f interest uras the d'ifference

(p<0.05) in 'length of time between introductj on and acceptance of puráed

food, jn which partial]y sighted children had a shorter interval between

the two parameters.

The Harvai ìan Early Learning Prof ile (HELP) r,vas selected

to provide reference age ranges at which feeding progressions and skills
could be expected to occur (Furuno, 1979). In regard to progressions,

both visualìy ímpaired and sighted groups'mean ages were v¡jthin normal

age ranges for the acceptance of puráed, chopped, and table foods (Table

24). In other words, a'lthough the 'impaired group acquired progressions

at later dates, these ages were still acceptable from a developmental

perspective. When the total of mean ages of the paìrs was averaged for

each progression, results v¡ere also rvithin the normal range. The sub-

groups of impaired children fared similarly, with the exception that

children with light perception were later in their acceptance of table

food.

b, Ski I I s Acqui Si ti on

The mean ages at which blind and sighted groups per-

formed skills relevant to eventual self-feedjnS (skjlls acquisition)are
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Table 22. Feedíng Progressioris: Vísually impaired subgroups.

PROGRESSION

Food Introduction

Puréed Food Accepted

Chopped Food Accepted

Table Food Accpeted

LIGHT PERCEPTION

¿n .{ age

(monrhs)

PARTIAL V]SION L_

n T"g"
(months)

6

5

5

4

7 .00

4.20

14.10

26.75

t0

l0
o
c,

10

3.05 NS

3. 15 NS

13.00 NS

23.IO NS

Table 23.

Introduction )
of Puréed Food

Puréed -) Chopped Food

Chopped -) lable Food

Feeding Progressíons: Difference rnonths) between
sequential progressions.

LIGHT PERCEPTION PARTIAI VIS]ON

n f, difference n ¡, dr-tterence
(rnonths )_ (months)

Accep tance
0. 7s

5.25

13.50

0.01 <.05

9.94

11.00

NS

NS
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Table 24.

qEEDING SKILLS ACQUISIT]ON

Feeding Progressíons:

Swallows pureed food
Chews chopped food
Chews completely, íncluding a variety
of table food

Ski1ls Acquisitions:

Finger fees self cracker
Brings spoon to mouth, and lícks it
Drinks from a cup, unassisted

'l
HELP Test-: Sta_¡rdqr!_egg_lg"C3s for speqific
@sitions.

AGE RANGE (l'fonths)

3-6
8-14

LB-24

6.5- 8.5

L2-T5

LB_24

't-Furunoo 1979.
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reported in Table 25. Compared to sighted children, the impaired ch'ild-

ren learned to finger feed and spoon feed at later ages. The subsequent

application of one-tailed t-tests shol,red such differences to be crjtical
at the .05 level of significance. However, the r,lost outstanding dif-
ference bett¡een the groups emerged around independent cup-feed'ing skills.
l^Jhile sighted children mastered this skill at a mean age of ll.6l months,

vísually impaired children did not accomplish jt until 21.89 months.

Statistical tests indicated that the latter group learned to master cup

feeding at a si gnificantly 'later age (p< 0.005).

'

Feeding sk'ills were also assessed in terms of the tjme

ínterval betv¡een sequential motor skills acquisjtjon (fanle 26). Both

impaired and sighted children advanced from finger feed'ing to spoon and

cup feedìng at similar rates, although the impaired group was slightly
s I ower

Feed'ing skills were further analyzed within the sub-

groups of ìmpaired children (fable 27 and 28). Children in e'ither sub-

group mastered the skills at sjmilar mean ages, but those rvith light
perception tended to be later in achieving mastery of all skills. It
uras interesting to note that the light percept'ive group tended to pro-

gress more quickly from finger to cup feeding. In contrast, the inter-

val between finger and spoon feeding r{as signjfìcantìy larger (p<0.0s)

for the iight perception subgroup.

According to the HELP age references, only finger and

spoon feeding rnastery by the sighted group fell within normal ranges, while

mly the'impaired group fell vrithin the range for cup feeding mastery:
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Tal¡1e 25. Skil-lsAcquisition: Visually impaired versus
sighted groups.

Finger feeds self

Spoon feeds self

Cup feeds self

Table 26.

VISUALLY TMPAIRED

L2.BB

24.8L

2L.89

SIGHTED

X age

(months)

7.08 <.05

14. 81 <.05

11.61 <.005

13

13

L4

n

13

13

T4

Skills Acquisition: Difference (months) between
sequeútial skills in visually impaired versus sighted
gloups.

SKILLS VISUALLY IMPAIRED SIGHTED P.-

n Xdífference n Tdifference

Finger --) cup feeds
self 11 4.04 lt 5 .45 NS

Finger -) spoon feeds
self 10 13.35 10 7.90 NS
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Table 27. SkillsAcqúisítion: Visuall-y impaired subgroups.

SKILL LIGHT PERCEPTION PARTIAL VISION p_

X age
(rnonths)

ï- age
(months)

Finger feeds self

Spoon feeds self

Cup feeds self

5

5

4

L7 .70

25.L0

28.62

.ô
-rJ

l0

l0

9. BB NS

22.70 NS

T9.20 NS

Table 28. SkillS Aiqúiéítion: Difference (monrhs) berween
seq,,

SKILLS

Finger --à cup feeds
self

Finger -) spoon feeds
self

L]GHT PERCEPTION PARTIAL VISION p

n X difference
_ (months)

4.38 NS

B. s0 <. 05

n F difference
(months)

3.r7

].8.62

oo
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the sighted group preceded the range (X age = ll .61 months), rvh'ile the

'impaìred group satisfied it at a mean of 21.89 months. llhen the total

of mean ages of the pairs was averaged for each skjll, cup feeding was

the only one to fall vrithin a normal age range. This rvas probably due

to the influence of the later ages of blind children within the pairs

on means of each pair. Analysis of the impaired subgroups revealed that

the only skills mastery to occur rvithin a norrnaì age range v¡as that of

cup feeding, and only among the part'ialìy sighted.

Results of the investigation on overall feeding skiìls

acquis'ition underscored the fact that childhood bljndness does not

necessarily indicate a critical slorvdown in skills developrnent. Rather,

some irnpa'ired chíldren were able to functÍon up to the expectations at

a given age range for children in general. This corresponded to results

of Norris et al. (.l957), who reported that blind children's skills were

similar to those of sighted children, in that they achieved developmental

goals at differing ages, yet were still wìthjn normal age ranges. Such

genera'lit'ies were noted in the current study particuiariy in regards to

feeding progressions.

Differences between impar'red and sighted groups as well

as impaired subgroups relative to progressions and sl<ills were also of

interest 'in comparison to past studies. Norris et al. (1957) discìosed

that 50-75% of 66 blind children received credjt for chevring sol'id food

between l2 and 24 months. If chopped and table food acceptance is an

indirect measure of chewing ability, the visually impaired group in the

current study fel'l uithin the same age ranges.

Jan et al. (1977) failed to define solid foods when
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reporting mean ages of food introduction among blind, partial'ly sighted,

and sighted ch'ildren. Assuming that reference vras made to chopped food

acceptance, mean ages of 9 months for sighted and l2 months for partially

sighted children correlated with present findings. 0n the other hand,

the same study showed those with light perception as receiving this

texture later, at ì9 months.

Available research suggested that handicapped chjldren

received insuffícient exposure to textured foods at approprìate ages

(Worthington et al ., 1978; Jan et al ., 1977). t,lhile visual'ly impaired

chj I dren demonstrated textured food acceptance at I ater mean ages than

sighted children, the fact that they vrere within normal age ranges

repudiates the theory that all impaired chjldren have a prolonged sub-

sistence on pureed foods. Rather, extreme ages for chopped food accep-

tance that exceeded normal ranges vrere evidenced in both groups (36

morrj-hs ,titri 24 months in impaired and sighted groups respectively). In

ot,hev' i,;r'¡"ds, the incidence of textural progressìon delays was bilateral ,

ariei;rrui- 'rnÍque to inipaired children.

Differences in feeding progressions between impaired

and sighted groups may have been affected by error on the part of the

caregivers' information. Despíte carefulìy specìfic definitions from

the interv'iewer, some caregivers may have misinterpreted the meaning of

certain food textures; thus, ages of mastery would have been affected.

0n the other hand, the motor skills identjfied were relatjveìy unique

behaviors which left little room for alternate interpretatjons. The

other source of error which could have affected both feeding progressjons

and skills acquisition data were centered upon the ability of caregivers
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to recall particular events. As Barsch (1968) remarked, "Aìthough the

parent observes early stages in each chìld...the progress'ive continuation

of new achjevements by the chjld causes yesterday's víctorjes to be

forgotten in the concentration upon today's achjevements".

In regards to sk j'l I s acquí si ti on , comparabl e data vrere

not available on fínger feeding skills. It was of interest that the age

of finger feeding mastery uas not available on three impaired subjects

because they had refused to exhibit the behavior at all. According to

Scott et al. (1977), blind children often disdain finger feedíng because

of an aversjon to food-soiled fingers, or to the feel of the food jtself

(ie., moist and stjcky).

Ages at which spoon feeding occurred vrithin the impaired

group and its subgroups preceded the mean age of 36 months documented in

similar research on blind children (Parmalee et al.,1959; Norris et al.,
1957). However, the latter study reported over 50% of the children

surveyed spoon fed "with assistance" by 24 months, which paraìleled

current results.

The impaired group in this study mastered cup feeding

skills within the same age range (lB-28 months) as blind children jn

the extensive survey by Norris et al. (1957). Elonen and Zv¡arensteyn

(1964) found that some blind children were bottle feeding as late as

five years of age. In contrast, the maximum age reported in this col-

lection was 36 months.

An investigation of eating behaviors of blind, pdr-

tially sighted, and sighted children fa'iled to define "weaning" lvhen

report'ing ages of accomplishment. Ilorley (1973) pointed out that weaning
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can be interpreted as the period'in which solid foods, or foods other

than milk, are introduced; alternately, jt can denote the cessation of

breast or botile feeding. Such ambiguity could lrave a critical effect

on results. For example, impaired chÍldren in the current survey vJere

Íntroduced to non-rnilk foods at a mean age of 4.54 months, Vet they did

not acqu'ire cup-feeding skills untii significantly (p<0.001 ) later, at

a mean age of 21.89 months. As a note of interest, the mean age at

whjch impaired subjects (in contrast to s'ighted subjects) rvere intro-

duced to nonmilk foods was with'in the four to sìx month range recomnen-

ded by the Canadian Pediatric Society Nutrition Committee (Anonymous,

re80).

l^lhen cup-feeding data v/ere compared to "Ì^Jeaning" data

jn the reference study, ljght perceptive and part'ia1ìy sighted sub-

groups in the present research were credited wjth successful skill
acquisitjon sf ightly later than reference means of 16.25 and 20.00

months, respective'ly (Jan et al ., 1977)

A number of exp'lanations may have provided for the

developmenta'l'lag in skiììs acquisition among the impaired children.

The lack of visual feedback may have depressed skills development by

decreasing or elim'inating opportunities to observe and imitate others.

If sk'i'l1s acquisitions were dependent on the amount of visual input

received, then it stands to reason that impaired children would be later

than sighted children in ski'lìs acquisitjon, and those with light per-

ception later than those with partial sight.

Food progressions might also have been affected for

the same reason. Indirectiy, the lack of provision of solid finger foods
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at critical periods would have hindered chewing and hence, progression

to textured foods. l4ore di rect'ly, the absence of visual stimuli to

antjcjpate a varìety of shapes and consjstencies mìght have slowed

progress.

While this theory was supported by the results in

general, it did not account for the notably larger differences betv¡een

groups concerning sk'ills acquisitions, compared to those of food pro-

gressions. Since the former area involved motor skills, th'is theory

could be delineated further through application to the development of

sensory coc-'rdination in the child. According to Adelson and Fraiberg

(1974), motor delays are probably reìated to a lack of external incen-

tive during most of the first year. l^lhjle vision prov'ides a sighted

child with jncentive and opportunities for the development of eye-hand

coordjnat-ian, ear-hanci coordjnation (reach for a djstant object on sound

cue o;i'i;..ì lr¿l¡al1y occurs late in the first year for sighted and im-

pair ed ciril'ji::en. In other r¡rords, visually impaired children may experi-

ence a de'iayed development in certain areas which seems unlikely to be

complete'ly eliminated, since sound does not provide the same adaptive

advantages as sight. Hal'ìiday (1971) stressed that ear-hand coordina-

tìon could be encouraged if appropriate experiences tvere provided, and

that impaired children eventually pass quite we'11 through steps assuring

good gross and fine motor development.

Such reasoning may have been epitomìzed in the skjlls
acquisition of impaired children in the current study. These children

began to master specified motor ski'lis only after tlvejve months. However,

the intervals between sequential skills were sirnilar to those of the
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s'ighted group. Thjs suggested that increased profìc'iency of ear-hand

coordjnat'ion enabled the impaired chjldren to experience a normal

developmental rate.

5. Objecti ve F'i ve: Feedjng Practj ces, Problems , and
. !',lutri ent Supplementati on

The Cochran Test for Related Observatjons is designed

to analyze the sign'ificance of a variable that may be classified ínto

one of two categories (Conover, 1971). Cochran's test was app'lied to

frequency data which could be nominally scaled: jnfant feeding practices,

feedjng problems, and vitamin and mineral supplementation.

a. Infant Milk Sources

Analysis of infant milk sources revealed that the

impair"ed children and their matched controls had similar dístrjbutjons

of l¡reastfee:úi-ng, bottle feeding, and combination (breast and bottle)

feeci-ing (}i;.le 29). In both groups, bottle feeding was the most common

rrie-i"irr¡J oii';s¡"4Jþlying mi'lk, followed by combination feeding and breast-
f,- ^ -ì:; .,- --- : i -'
¡Uuer¡r9. -

. 
t- -

r., A pilot study on milk sources of visualìy ìmpaired

children found a 21.5% incidence of breastfeeding to be significantly

less common (p<0.05) compared to bottle feeding (Jan et al., 1g7l).

Hot^rever, no mention was made regarding classification of children who

received combination feeding. Similar proportions were observed when

combination-fed subjects 'in the present study were regrouped with bottle

fed children, and the incidence compared to breastfeeding (57.5% and 12.5%,

respectively). Application of the binomial test to these resulùs indi-
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Table 29. 9gry"f19gg_g€__!L"thóds of infanr feeding by morhers
ot vi",tait

METHOD VISUALLY

Iì4PAIRED CHILDRXN

SIGHTED

CHILDREN

n=16 n=16

Breast

Bottle
,.-

Breast and Boi--i'1re

L2.00"/"

(2)

63.00"/"

(10)

25.007"

(4)

18.757.

(3)

37.50"/"

(6)

43 .7 si!

(7)
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cated that breastfeeding was significantly less common than bottle or

combination feeding withjn the impaired group (p<0.002). Thjs substan-

tiated the cla'im of Elonen and Zlarensteyn (1964) that most visually

impaired children are bottle fed. However, breast feed'ing was also less

popular among the sighted group (p<0.01); thus, the preference for

bottle or combination feed'ing could not be considered un'ique to children

with visual'impairenpnts.

Infant feeding data were also compared to other

surveys on the general population. Informatíon collected during the

Nutrition Canada Survey indicated that 67% of the mothers in the Prairie

region selected bottle feeding, urhile 33% provìded a comb'ination, and

less than l% breastfed exclusive'ly (Myers, 1979).

Simílar trends in bottle and combination feeding

were observed in this study, particularly within the impaired group.

I.n contrast, breastfeeding v,las more common for both groups, compared to

'Lhe i'lubrition Canada data. Such a difference lvas probably a reflection

::,i'¡,,ilFâl trends in infant feeding, in that the Canad'ian survey was

executed in 1970-72, the period from the mid 1960s and early 1970s vrhen

breastfeedi ng 'in other i ndustri al i zed popu'l ati ons lvas al so rel ati vely

low (Fomon, 'l973). 0n the other hand, the current move towards breast-

feeding may have been evidenced in the increased incidence of breast-

feeding in the current study, in which half of the impaired children

were born since 1975.

A l97B survey of infant feeding practices in Manitoba

revealed that 28% of mothers polled breastfed (completely, or partially),

while 72% bottle fed their children (clark and Beal, lg8l). when these
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categories were used, jt was found that impaired children sholved sjmilar

proportiona'l distributions (37% breastfed pariially or completely, 63%

bottlefed). The inverse was true of s'ighted children. In other words,

sighted children tended to be breastfed (partia'l1y or completeìy) almost

tvro times more than impaired children. Breastfeeding may have been less

common within the impaired, as contrasted to the sjghtedr gFoup due to

reasons cìted in the literature review. It is just as likely that these

differences resulted from utilizing a sighted group that may not have

been representative of the normal popu'latjon ('ie., breastfeeding being

tvriòe as populatjon'in this group compared to results of the study by

Beal and Clark [l9Bl]). Since feeding methods among impaired ch'ildren

paralleled those of the genera'l population, it vras concluded that the

only essentíal difference between impaired and sighted groups was the

unusually increased tendency tovrards breastfeeding (part'ia11y or com-

olete'ìy) among si ghted chi I dren.

b. Incidence of feeding problems and supplementatjon

Cochran's test was further used to measure the

signìficance of differences between impa'ired and sighted groups in

relation to bottle feeding of non-milk food, feeding prob'ìems, and

nutrient supplementation. Statist'ical tests found that the impaired

group did not exhibit a significantìy higherincidence in any of these

areas.

Eleven impa'ired and ten sighted chjldren received

non-milk food by bottie. 0f these children, all but one in each group

drank fruit ju'ices from a bott'le. The other tv¡o children were given

diluted infant cereal. Concern over non-milk feeding by bottle was
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specifically aimed tolard solid foods (ie., cereal)--a practice which had

the potentìa'l to instigate poor nutrient intake, food habjts, and feeding

sk'ills. 0n the basis of the current resuits, ìt appears that this

feeding practice may be more common among children v¡ith other handicaps

(Dufton-Gross, 1979) than vjsual impairment alone.

Feeding probìems were reported in six (37.5%) visu-

al'ly impaired children. This jncidence fell within the 33-43% range

reported for handicapped children ín previous studies, and slightly

surpassed the 25% incidence claímed for blind children (Pa'lmer et al.,
1978; Barsch, l968). The 25% (n=4) incidence of feeding problems among

sighted subjects substantìated príor reports that one-fourth of all
chjldren present feeding diffjculties (Kanner, 1972).

All six impaired children rvith probìems experienced

djfficulty in suck'ing, swallowing, or chewing. Caregivers cited frequent

gagging on textured or unfamiliar foods. One child had difficulty
adapting to a bottle, as he was "afraid" of the unseen object. lrJhile

one child did not demonstrate mature rotary chewing until five years,

others were purported to have problems in acquiring the mechanics of

the feeding ski 1 1 .

Two impaired children had a history of voluntary

vomiting following meals, one whose caregiver explained that the chìld

"had a small stomach that could not hold too much food down". However,

the same child was one of two impa'ired subjects with mult'ipìe food dis-

likes. Food djslikes for both groups of children included meats,

vegetab'les (exc'luding potatoes), and any strong-tastìng or unfamiliar

food.
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!.lithjn the s'ighted group, tvro children experienced

difficultjes in swallowing or chewing, and two had multiple food dislikes.

l,lhile the Cochran test did not find a sign'ificantly

higher frequency of feedjng prob'lems among impaired chjldren, it rvas

interestjng to note the predominance of swallowing and chewing diffi-
culties v¡ithin this group. Such results lend strength to the theory

that oral masticatjon prob'lems may have been related to a correspond'ing

I ack of vi sual observati on and ìmi tati on of eating sk'il I s . Converse'ly,

the same theory was ureakened when the comparison of impa'ired and sighted

groups indicated both groups had similar frequencies and types of per-

ceived feeding problems.

Six chjldren (44%) from each group routinely used

a vjtamin or vitamin and mineral supplement. l^lhile the type, dosage,

and frequency of supplementation varied, all but one of the twelve

children received a multi-vitamin preparation. Four impa'ired and two

sÍghted children used supplements containing'iron. One of the impa'ired

children also took ì0 mg zinc and a gar'lic and: pars'ley capsuìe daily

"to prevent urinary tract infectionsr'. Another child ingested halibut

liver oil on a regular basis.

Only one study was available on supplementation

practices among handicapped children. Gouge and Ekvall (.l975) stated

that vitamins were routinely used.by 59i[ (n=ll9) of handicapped children

surveyed. In addition, supp'lementation was correlated with age, wherein

chÍldren under 6 years vJere more apt to receive vitamin preparations.

Similarly, the mean age of impaired chíldren urho used supp'lements in the

present study was 5.7 years, and 6.7 years for sighted children.
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More information was accessible on suppìementation

wíthin the general pediatric popu'lation. A survey of ll6 Ontarjo ch'ild-

ren betv¡een five and s'ix years old revealed that supp'lements þrere con-

sumed at an average of .l.5 times/ch'ild/week (Anderson,lgB0 ). In this

context, both impaired and s'ighted groups used supp'lements at an average

of 1.9 times/ch'i1d/week. The higher frequency of supplementation wjthin

the present study may have been a reflection of the decided'ly mjddle and

upper socioeconomíc representation of the subjects. Such a relationship

between socioeconomic status and supplementatjon was acknowledged by

0r'¡en et al . (1974), whose study of .1400 four to six year olds disclosed

that the percentage of children using supp'lements (22% to 61%) jncreased

as socioeconomic status rose.



ll4.

V. SUI4MARY AND CONCLUSIONS

A group of 16 visually 'impa'ired children (7 months - l3 years),

registered with Canadian l{atjonal Institute for the Blind in Manitoba,

part'ic'ipated'in a pilot study designed to assess dietary intake, anthro-

pometry and feeding sk'i11s acquisition. In terms of functional vision,

nine children had partial vision, whjle seven had l'ight perceptìon or

I ess.

The mean daily intake, calculated from three-day food records and

computer-ana'lyzed, met the Recommended Daíly Nutrient Intake for all

nutrients except for a marg'ina'l kilocalorjc intake, and folic acid 3l%

below recommendat'ions. Mean intakes of kilocalories, fiber and ret'inol

v¡ere bel ow those of ch i I dren (excl udi ng i nfants ) i n the I'lutri ti on

Canada Survey. Children with light perception had hjgher mean intakes

of al I nutrients compared to those w'ith parti al vì s'ion. Less than two-

thjrds of the ch'ildren met recommendations for kilocalories, thiamin,

retinol and folic acid. These results may or may not have reflected

the t-act that few subjects consumed servings recommended by Canada's

Fooci Guide for cereal products (78% subjects), meat, m'ilk or produce

(43%), or vegetables alone (2E%).

Over half of the children were within average ranges for stature,

weight and weight-for-stature; however, five r,Jere considered overweight-

for-stature. Triceps skinfold tests revealed adiposity to be within

normal (gOZ subjects) or iower ranges, and arm muscle area or muscularity

within normal (60%) or upper ranges. This suggested a sufficient intake,

storage and expenditure of energy, despite marginaì intake of the RDNI

for kilocaiories.
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l'lhi le impai red subjects accepted textural food progress j ons and

mastered feedi ng sk'i I'ls I ater than si ghted control s , ages were wi thi n

normal ranges of a deve'lopmental standard. Hypothetical application of

a pa'ired t-test revealed that cup feeding mastery ("weanjng") lvas signi-

ficantly later among the visually'inrpaired (p 0.005). Delay in skills

acquisition u'ras thought to be related to the lack of external incentive

during the fjrst year, unt'il ear-hand coordjnation develops at the normal

time and opportunities allow for skills mastery to occur at a normal rate.

Application of Cochran's Test for Related Observations revealed no

signìficant differences regarding the incidence of bottle feeding (BB% vs.

B1%), bottle feeding of nonmilk foods (69%), feedjng problems (:e% vs.

25%), and vitamin and rnineral supplementation (44%)

Overall results must be viewed v¡ith the limitations of the sample

in mind. Such a small sampìe was not truly representatíve of the popula-

tion, nor was it random'ly seìected. Consequentìy, results of this research

cannot be interpreted as being appljcable beyond th'is sample.

The vísuaì'ly impaired children were analogous to sighted Canadian

children, in regards to the assessed parameters; holvever, the need for

nutrjtion education was evident. Such an educatjon program should rein-

force the apparent maintenance of energy balance. Emphasis is needed on

diets that contaín adequate servings of a wide variety of food, particu'larìy

those h'igh in fiber, retinol and folic acid (ie., frujt and vegetables).

There is also a special need for educational materials designed in large

type, audio-visual and Braille formats with the vjsually impaired child in

mind.

It is hoped that further research on larger groups of vjsual'ly im-

paired children will continue to define, and offer alternatives aimed towards

successful nutrition and health management for optima'l growth and development.
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T'he Çar¡adian NatEoma[ ånstãtu¡te for the E[imd 126.
MANIÏOBA DIVISION

Palron, The Honourable F.L. Jobin, Lieutenant-Governor of Manitoba

WEST DISTRICT OFFICE
356 Tenth Street
Brandon, Manitoba R7A 4G1
Te I e pho n e (20 4\ 7 27 -0631

DIVISION SERVICE CENTRE
1031 Portage Avenue
Winnipeg, Manitoba R3c ORg
Tel e p hon e (20 4) 7 7 4 -5421

Dear Parent (s):

The Manitoba Division of the c\rB has agreed to assísËKathryn scoon_, a graduate studenË at thã rrniv.tsiiy orManít_oba_; in her research project. The attached lätterfTgp Kathervn scoon and maler-iar describing-À;; p;ãj".rwill be self explanatory.

lit.ç Katheryn scoon needs to be in touch with parentsot visualry impaired children, the most effectiïe !ìiaywas-through_ rhe cNrB. For reasons of protecting yo,r,confidential relarionship wirh rhe cNrb, wê rgiã"á-iomair out Kathefyn scoon'ó mate=ial. tr{hether ãr not youri:1 to participate-in rhe research projeci d;;";ã;entirely upon y_!ur- decision. rf rou-wiãrr to tär.ã part,simply conËacr Katheryn scoon, ar,ä if noi ;h"-il-óã*"r"of you and you have nô obligation.

9r." !gain,- let me assure you -uhat this mail out has beendone from the CNIB office.
Yours truly,

I^IINNIPEG

Apri1, 1981

A. P. Heuser
Supervisor
Social Services
Manitoba Division

APH/1m

Objects: To Ameliorate the Condition of the Blind of Canada and to Prevent Blindness
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THE UNIVERSITY OF MANITOBA

FACULTY OF HOME ECONOMICS
WINNIPEG, CANADA R3T 2N2
TELEPHONE 2O4 474.9901

127.

DEPARTMENT OF FOODS AND NUTRITION

Dea r Pa rent :

My name is Kathryn Scoon, and I am a graduate student in the
Department of Foods and Nutrition at the University of Manitoba. I

worked with diabetics at Braille lnstitute of America and studied feeding
problems of blind infants as a student dietitian. These studies made me

aware of the desperate lack of nutrition and health information for and
about visually impaired people, especially children.

. I am ìooking at the food intake and growth of visually impaired
children as a thesis project. From this research, I hope to be able
to advise parentsrìike yourself, how to provide the best food and
nutrition possible to meet the needs of a visuaìly impaired child.

I wouìd l¡ke to arrange a home interview at your convenience, to
ask a few questions about your child's feeding skills, and measure his/her
hqigþt, weight, and skinfold. A skinfold is a painless measure of skin
thîckness of the upper arm. I will show you and your chiìd how to keep
: brief (¡-¿"y) diet diary. The enti re interview wi I I last about one
h<lrl r .

\^/hen I pîck up the completed diary, I wi Il give you a Family
r':l-r.tr-!tion Kit (a selection of coìorful bookìets on family nutrition)
in appreciation for your help. ln addition, I will send you a summãry
of the results and what they mean. :

This project has received the approval of the Canadian National
institute for the BIind. The identities of you and your child wiìl
be kept in strict confidence. You may terminate participation in
this study at any time without penalty, by contacting me by telephone
or I etter

I would like to know if you could help me by taking part in this
project. lf so, please fill out and return the enclosed consent form.
I wil I be happy to answer any questions you might liave, at
(evenings) or \74-955\ (university office).

Thank you for your time and consideration.

S i ncerel y,
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CONSENT FORM

It has been explained to me by Kathryn Scoon of the Departmentof Foods and Nutrition, University of Manitoba, that she is conducting
research on the food intake and growth of visually impaired children.

I understand that a short interview will be arranged in my homeat my convenience. This interview wi ì I include questions on my
chi ldrs feeding ski I I s, and instruction on keeping a brief (3-áay¡
diet diary. ln addition, my childrs height, weigñt, and skinfoldwill be measured.

I am familiar with the purpose of this study. The identitiesof myself and my child will be strictly confidential. I can terminateparticipation at any time wÌthout penalty, by contacting the researcher
by phone or letter. I understand that on completing thã Diet Diary,I will receive a complimentary Family Nutrition Kit, as well as resultsof this study.

I agree to participate in this study, and grant permission for
my chi ldrs part¡cipation.

Date:

S i gnatu re:

For (ch¡ldrs Name)

Ch¡ldrs Birthdate:

Add res s :

Te ì ephone:
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I 30.
N umbe r

lnterviewer
Da te

QUESTIONNAIRE

Fami ly Background

l. Children

a. number (încluding this chi ld) at home or eìsewhere
b. birth rank of this child (e, f irstborn)

2. Relation of caregiver to child

3. Marital Status

a. married
b. single (¿¡vorced, separated, wïdowed, unmarried)

4. Educat i on of ma i n wage ea rner

5. Occupation of main wage earner

6. Res i dence

a. metropol iran ( > 100,000)
b. urban (5,ooO-100,000)
c. rural ( <¡,ooo)

B i rthdate:
B i rthwei ght:

Ch ¡ l a'= g".kg r.rrd

Sex: M F

Length at bi rth:

ì . Type of Vi suaì lmpa i rment

a. totaì bìindness
b. I ight perception (movement, I ight and shadow, shape)
c.. partial vision (some useful vision remains, such as

d. other. 
to read large print; I'tunnel vîsion")

2. Age of onset, as diagnosed by doctor

3. Feeding History
a. I nfant Feed i ng

l. l^/aslis your child breastfed?

2. Was/is your child bottle fed?

3. k{as youi- cnìld Þre65f ancf U"rite ¡ed?

S. At what age was food or drink other than miìk introduced?

5. l{aslis your child given food or drink other than milk
by bottl e?



l3l .

-2- Numbe r

3. Feed i ng H i story (cont'd)
b. Food Acceptance

l. At what age did your chi ìd accept pureed/strained foods?

2. At what age did your child accept chopped/junior foods?

3. At what age did your chi ld accept regular/table foods?

4. Did your child have any difficulties when you have him
chopped or table foods?

lf so, explain

c. Feeding Skills
I . Age at which your chi I d fed sel f wi th fi ngers I
2. Age at which your child fed seìf with spoon?-

3. Age at which your child drank f rom a cup, unassisted'3

4. Current Practices
a. Does your child receive food from school?

I. lf so, meal(s)

2. lf so, daycare/school attended

B L D snack

b. Does your chi ld take a vi tamin or mineral supplement?

(Brand, type, how many, how often)

c. V/hich (if any) diet restrictions does your chi ld have?

ANTHROPOMETR I C MEASUREMENTS

l. Height

2. l/e i ght

36c9 f riceps Skinfol d: upper arm ci rcumference

arrn müsde ¿rea (.z.ta)n(Ð 

-fl,r

Number

cm %i le

ks %ile

(r) rsr (#t

(çl ¡tme

#z #3 Toile

"/"ile



Number

Date
132.

QUESTI ONNAI RE

Chilcl's Background

l, Relation of bhild to visually impaired subjectIf unrelated

a. Occupation of main wage earner

b" Education of caregiver

l'eerì ing Hi story
l. Infant Feeding

a" Was/îs your child breastfed?

Was/is your chil.rt bottle fed?

c. Was/is your child breast and bottle fed?

d. Ät what age was food or drlnk other than mi rkintroduced?

e. V/as,/is your chitd given food or drink othertha4 miLk by bottle?
2, Food ,Acseptance

a. At what age did your chlrd accept pureed/strained
foods?

b. At what age did your child accept chopped,/junior
foods?

co .At what age did your chiLd accept regular/table
foods?

d' Did your chiLd have any difficulties when you gave
him ähopped or table fäods?

If soc explain

3, Feeding Skills

à, Age at which your chil-cì fed self with fingers?
b. Age at which your chlLd fed self with spoon?

c. Âge at .w-hich your chikl drank from a cupo un-
assistr:ci ?'

Current Practi ces

r. Does your child take a vitamin or mineraL suppJ.ement?If sorlist brand, type, nurnber, frequencyt

2, Which (if any) dlet restrictions does your chitcÌ have?
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DIET DIARY

NEXT II{EETTNG:
DATE

NI]MBER

TIME



I 34.

Number, S A¡'lPtí
Date:

(tL-9ei.., oicl cn;ld)

z?)

,r¿)

TIME
EATTN

l,lHERE

TATEN I TE14

AMOUNT

TATE N

A¡':OUiTT
DESCRIPTION; LEFTOVER

8,ffin¡n ho rne cer-eaL I ctrp Ho n e. t co m b "^ O (€S t..¡ g ¿.+-ereÅ
lt 'tvtilK Þr r.,n 2% '- ¿,rt ce rea)

s aaa{ I leaspoutt ,r1 Ce¡ea)
,_þ,fe-'/:Ae ìuì ce 4 ounce s ïrc-,n ft,cunSfifv!<Å 3: I

r) n ,, -, r,la ,'t ,'iT I alrxzeàT

l2 ¡rlOor.l V-tc'wre Sov'Þ I cup a.*Áir¿ll's -ÍZnuþ. ùtl,]r.ó. vj}l+,'n;
c raokers (ä scrUa.,^es Sr'ihrtes
cheese at 
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HOl^l TO DTSCRIBE AND MEASURE FOOD

DISCRI PTI ON MEASUREMENT

l. Beverages

Mjlk - whole, skim, ?%, canned; milk'in
cereal or eggs

Juice - kind; fresh, frozen, canned, powdered
Pop - kjnd

cups , ounces , tabl espoons

2. Breads, Bi scui ts, Buns, Muffins slices, number

Breads, buns - white, wheat, F.yê; hot dog bun
Muffins - corn, bran; plajn, blueberry

List butter or sp_Ig_q_d__U!e4

3. Cereal , Noodl es , Ri ce cup, tablespoons, packet

Cereal - dry, cooked, presweetened
Spaghetti , l'{oodl es - unenriched ; enriched ( vitamins ; iron )
Rice - brown, regu'lar, instant, ôonverted

4. Potatoes, Vegetabl es

Form - fresh, frozen; canned
Method - boiled, fried, baked, mashed, raw

tlst a¿¿e¿ Uutter,

5. Meat, Fish, Poultry, EggslQþees€_r,Pbanut Butter inches, ounces, number,

Type - beef, chicken, pork, salmon, venison, eggs cuP' tablespoons

Form - chop, steak, burger, drumstick, slice
l,lethod - fried, scrambled, roasted, broiled, boiled,
Brand - spreads, such as cheese spread or peanut butter

Li s t m'i l k, fat added to eggs

6. Frui t cup, tablespoons, number

Form - fresh, frozen, canned; pureed
Canned - heavy or light syrup, or water-pack

List added sugar, milk or cream

7. Desserts inches, number, clrp,
tab'lespoonsForm - bought or homemade

Cakes - kind; kjnd of frost'ing
Pastries - type fil'ling
Cupcakes, cookies - type
Fl avor - i ce cream, sherbet, pudding, Jel'lo

8. Extras tabìespoons, teaspoons

Fats - butter, lard, oil, gravy, dressing,
mayonnar se

Sugar - sugar, honey, syrup, molasses, jelly, jam

9. Snacks

cup , tabl espoons , pì eces

ounces or grams (on wrapper),
number, box size

Peanuts, popcorn
Candy, chocolate bars



I 36.

REMTMBER

l. Brands of foods are very 'important, so 'ljst whenever possible under
"?ã¡cri ptì on " .

2. Mixed dishes such as a casserole can be listed in any of three ways:
a. List each ingredient and amount eaten on separate rine

6:00 P.M. home carrot
beef
potato

1/2 4"car.ot
4 l " pieces
3 pìecesJ"xl"xl"

in stew

List recipe on back of diary sheet, and amount eaten by chi'ìd

Record brand of purchased (frozen, canned, mix) product, and
amount eaten:

6:00 P.M. home beef stew I cup Puri tan Beef Stew -
canned

3. Onìy list foods and amounts actually eaten by the child, even if itis only "two bjtes".

4. Please do not change the child's diet for this study, but have him/
her eat in the usuaì way.

5, You may use more than one line f or a singJ_e f ood item. Fo:-even more space, feel free to write on tñe back oi sr,ðets,.
If you have any questions, please call me (Kathryn Scoon):

(e:venings)
474-9554 (university office)

OR

b.

OR

c.
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Number:

Date:

TIME
EATE N

I^JHERI

EATEN I TEI4
AMOUNT

EATEN
AI\iOUT'iT

DESCRIPTION ; LE¡-TOVER
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l{umbe r:
Date:

TIME
EATEN

ì¡lIITRE

TATEN ITEM
AI'IOUNT
EATEN DESCRI PTION

l

is this a usual day? Yes

No

I'f not, pl ease exp'l ai n why:
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t45.

Mean Number of Servings from Food Groups Consumed During
Three-Day Food Record by Visually Impaired Subjects

FOOD GROUP

SiIBJECT DAIRY MEAT GRATNS
FRUTTS AND
VEGE-IABLES VEGETABLES

101

LO2

103

L04

105

106

108

110

111

LLz

113

114

115

116

2.60

0.85

2.LO

L.s6

3.7 5

2.60

2.36

1.10

1. 60

1.00

0. B3

3.28

2.50

0. 50

1.00

2.25

1. B0

1.56

2.86

1. s6

2.78

2.16

L.37

L.70

1.40

T.4L

4.76

L.66

7 .55

2.L7

4.s0

5 .00

s .60

2.70

3 .81

4.25

3 .90

4.40

3.69

4.32

2.00

4.70

1.60

3.96

6 -20

3.s0

2.9t

2.80

3.69

3.70

s.L7

4.48

3.96

3.13

4.70

2.L3

1. 60

2.30

2,60

1.10

L.4L

2.50

1.40

1.10

1.40

1. BB

r.66

1.30

3.20

1. s3

X= 1.9Gr-.99 2.02+.95 3 . 99+1.58 3. 71+1.20 1. 78+.63
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Anthropometríc MeasuremenËs of Visually Tmpaired Subjects

ANTHROPOMETR] C MEASUREMENT

SUBJECT STATTIRE
("*)

I4IEIGHT
(ke)

TRICEPS
SKINFOLD

(rnm)

ARM MUSCLE
AREA
(nun)

101

r02

103

r04

105

106

107

108

109

110

111

TLz

113

LL4

115

116

1,23.2

704.t

103.5

L32.L

L52.L

111. 1

67 .5

158.8

68.0

130. B

111.1

r20.6

100.3

ro2.9

r49.9

I 48.0

22.2

r_6.1

L6.4

32.3

48.2

LB.2

9.L

51. 3

10.0

33.2

LB.2

19.0

L3.4

l-5.4

39.0

36. 0

L7.5

L6.6

16.5

23.7

26.9

L7.0

15 .8

25.5

L7 .7

)"2

L7.9

16 .0

].4.9

L7 .2

2r.9

1837

1431

L537

285t

3478

L577

L203

3402

L628

3L54

2096

1638

1374

L672

3045


