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Abstract

‘Childeen diagnosed with environmentally-based failure to thrive early
during their first year of life were seen at 12 and 18 months for assessvent
of psychological development (cognition. language, symbolic play and behavior
during testing). 'Based on a transac’ti:n model of outcome, factors reflecting
biologic. vulnerability (wasting and stuutlng) and family ecology (income
level, family size, ratio of adults to childrens vere correlated with outcome
measures. Predictions that outcome would reflect bioclogic vulnerability and
family ecology were upheld for Bayley Meantal Development Index end Symbolic
Play scores at 18 months but not at different ages or for other meagures.
Children who were less malnourished at study intake and from families with
nigher income levels had higher cognitive development. Children who were lees_

\ malnourished at study intake and from families with higher income levels had
Wﬁigher cognitive development. Children who were less malnourished and from
families with higher incomes and a higher ratio of a@ults to_childreu had
higher Symbolic Play scores. Findings underscore the utility of a transactional
model in predicting psychological outcome for childhood disorders such as
failure to thrive. Models of research aud clinical intervention in fdilure to
thrive should consider the conjoint influences of the child's nutritional

status and family ecology, especially resources and theixr allocationm on

psyehological cutcome.
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Early Psychological Outcome in Failure to Thrive:

Prediotio’ns ftom a Tranmsactional Model
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Environmental ly-based failute to thrive is a conmon ped:latric
conditioﬁ' which is associated with psigchological vulnerability.

Preschool children who present with fa:lglure to thrive pave a |

'higher incidené¢e of behavioral probleums thatygatched controls

(Politt & Eichler, '1976). .s:l.'gn:lficant cognitive and leaming
deficits have also bee;‘gte.d in preschool and school aged children
who we;e hospitalized for failure to thrive as infants (Huf tomn &
dates, 1977; Singer, Drotar, Fagan, Deyost & Lake, 1983). Some

children with a chronic history of failure to thrive (psychosocial

- dwarfism) also develop seyere behavioral disturbances (Money,

- .
Wolff & Annecillo, 1972; Patton & Gardnmer, 1963; Silver & Finkelstein,
1967). Although the association between psychological risk and

% 1

failure to thrive is relatively well eatabl:tshed, the factozs

’which contribute to psycholbgical vulnerability within this population
have not ‘been well documented. Pa:uure to thrive is an ideal
tondition‘ in whiczt to sthgly tl'\e davelopment of psychological -
vulnerability versus resﬂienoe-in accord with a transactional

model (Sameroff, 1975; Saweroff & Chandler, 1975) for the following
reasons: (1) poor weight ggin which occurs in the absence of

physical disease provides an objective physical marker which

i&enti‘fres a population of children at risk for behayioral disorders

pr

“
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early in life (Bithoney & Rathbun, 1983); (2) f:ilure to thrive is .‘
associated with family environmental stresses which may effect -
psychological developwent (Evans, Reinhart & Succop, 1972; Drotar
& Malone, 1982; lLeonard, Rhymes & Solnit, 1966) (3) children who
present with failure to thi:.;w“e as’ 1nfants have phy;sical and psycho-
1ogica1 outcones ranging from disturbafces which sevare.ly compromise
sychological adaptation to milder prodblems which are not as
disrpptive (Drotar, Malone & Negray, 1979, 19803' Bufton & Oates,
1977). | | B ;
.Environmntal,ly based failure to thrive is a i:sychosaiatié
condition which" represents the end point of a chronic process that
may effect physical and/or psychological’ functioning. By the time
rate of weight gain is suffic:lently compromised to warrant pedistric
hospitalization, malnutrition may be significant emough to affect
social responsiveness and 1t;fluence caregivers (Politt, 1969,
1973).  Since the nutritiomal deficits associated with f;:llure to
thri;re are not often revarae;l by acute pediatric hospitalization
(Woolston, 1983), the child's nutritional status and/or physical

condition at hospital admission can be construed as biologic risk

factors which may affect psycﬁological outcome. The failure to

¢

thrive child's biologic vulnerability interacts with a broad rangé _

of emvirommental conditions including a dysfunctional maternal
child relationship and family stressors (Roberts & Maddux, 1983).
For example, one important stress may be the discrepancy between

economic resources that are available and/or allocated for the

(AR PR L
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’
child's care ‘andi feeding versus what arve necessary for optimdl

developmental outcomes. ‘rotal family income sets an upper limit -
to resources that can be allocgted to the failure to thrive child
. versus ot‘ner family mbers. eSpecially other children. In addition,
families with many young children and few adult caretakers may not
be able to invest as such time and enmergy into the development of
the failufe to thrive child as fimilies. with fewer chiidren. .
especilally withé_i:t access to day care or funds for baby sitters
(Belle, 1982). -
° The purpose of the present study was to assess the efficacy
of a trausactional model in ptedicting early outcome. iased on
T assessment of length end weight, two measures of physical status,
‘wasting and -stuntins were assessed as bi.ologic risk factors.
b - Children with severe wasting often have reduced mscle ,mass and
may require acute putritional treatmept. In contrast, .stunting |
signifies a reduction in body length which.is indicative qf chronic
undernutrition (Waterlow, 1972; Haterlow & Ruttishauser. 1972).
Three measures of family ecology were assessed as risk factors:
{ncome level, family size, and the ratio of adults to children.
In this con_ceptual framework, family size reflects the consumers
of resources anci the ratio of adults to children assesses the
available adult caretakers relative to the number of qiuildren.
In accoré with a tfa’nsactional mdel. early péychological
outcome in failure to thrive was expected to relate to two.factors
in. combination: (1) the child's physical state (or blologic

\(ulnerability); and (2) fqmily ecology. ' : -
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Selection Criterion
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The followins criteria selected children free of wmajor organic
deficits 1n accord with pediatric diagnosis of failure to thrive
(Bithony & Rathbum, 1983; Schmitt, 1979): (1) weight at or below
the Sth peréentile besed.én ndrws'(ﬂdmill; Drizd, Johnson; Reed,
Roche, Moore, 1979); kZ) absence of eaiof organic eodditions‘that
could directly affect eapeEity te gaie weight and/or ccgnieixe
de%e}opnent as indicated by pbysicel and laboratory examination,
includieg cowplete blood count and urinalysis;:(S) demonstration
of weight gain .id hospital (Schmitt, 1979). .
Subjects . -

" The meae age 5_368) at study intake was 4.9. (range i-9
onths for 44 males and 24 females from 65 familfes, tacluding -
three sets of twims. Children tended to be latter borns (mean
birth order = 2.6) from disadvantaged fanilies in urban neighborhoods.'
Fifty-four families (82%) received welfate. Other. fami\les.g_fll)

vere uorkipg class j§33.7) baged on Hollingshead & Redlith (1958).°

~ Other” family demographics were as followsf’nean income, $5,800,

family size jgrS), and number of children per family (M=2.5).

*Subject Recruitment and Sample Attfition
Out of the remaining 76 families, 11 (15Z) are no lomger
enrolled in the study because they moved out of the area, could no

ianger be located or refused further.}articipati&n. Families in

the attrition sample did not differ significantly from the study °



group in demographic characteristics nor did the children diffgr
4

in age, physical growth or cognitive development at study intake.

Intervention ‘\

Following hospitalization, f:milies were randomly assigned to
one of three interventioms, each of which ~1.nv¢:1\re'.<l workiig with
family membe rs. in their homes but'd:lffered with. r‘espect to the
ftequency of contacts an;! focus of :l.ntervention. In two intet-
vent:lon ‘plans, parents or fanily menbers were seen for weekly hoame .

visits for an average du-.;ation of one year. In a.less intensive
intervention, family 'mnb_crs .we're_ seen for an ;vet?age“‘of. 6 visits
over a year. JType of intervention 'vn:;s" expec':ted to affect long-term ~
_ outcome rather than initial outcomes (12-18 months) which were
obtained while most families were still receiving intervention.
Assessment Procedures |
Outcome measures were chosen for reli(bility of scoring,
feasibility of idninistt;tion and sensitivity to the nugti:rins and
stimulation deﬂ.ci‘ts that characterize fai‘lur'e to thrivey and
indludedophysical growth, height, weight, and ’head circusference,
cognitive development as ass_e.ssed by the Bayley Scale of Mental
Development." A nunber of éerived growth mMres weré alsol calculated
| includingé Wagting was caléulsted on the basis of the percentage
of the child's weight that is typical for a given height, as

‘/ ] s
calculated on the weight/height scale on the growth chart.

Higher scores rteflect gréater {impairments. Stuntiﬂz':refers to the
percentage of expected length for age and was calculated by comparitis

-~

-
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the child's length with the norm for-a given age and dividing the
child’'s height by the aveiage height-for that age.
) éddithnal psychological measures imludgd rating scaleg
adaptéd.from the Infant Behavior Record (B;yley, 1969) which
assess the child's béhsvior during testing on a-five point seale
(a score of 5 wasg, the host adaptive rating) in the following )
areas: Cooperativeness, Object Orientation, Social Orientation.
and Goal Directedness. ‘Language ability was determined in children
16 months and older via a battery usea by White, Kéhan; Antanucci
and Shapiro (1978) 1in a'study of the compete@ée of pr;schoolers
fra@ dtf;erent sdéioeconohic b;ckgrounds. Finally. capaci{} to
represent experience in the non-verbal medium of play vas assessed
by the Symbolic Play Test (Lowe, 1975), a structured procedure in
which the chiid 1s given sets of play objects according to a
standardized format and observed {n spontaneous play.

. " Results -

Physical Growth and Development af Intake

The means and standard deviations .for physical growth and -

psychological variables are shown in Table 1.
g’ .
C - - -
Insert Tsble 1

_— - ,

&>

+t hospital adwission, mean rate ¢f weight gain was more than

two standard deviations (l1ess than the 5th percentile) below the

norms for age (Hamill et al., 1979) compared to a mehn pércentile

(&
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LAt birth of 32-7- At intgke, the majority of children 59 (87%)
sho# at least a mdld degree of wasting (M=1.5, SD=0, 8) and ‘32
(53%) a mild degree of stunting (M=0.7, SD=0, 7) On the other
~han6 intellectual functioniug based on the Bayley Mental Development
Index (HDI) (M=99.4, SD=16.8) is within nornal 14mits. Behavioral
ratings (M=11.2, SD=2.6) indicate lower than optimal funct;oning
based on a maximum score of 20, |
Physical and ?szchologgcal Outcome

As shown in fable 1, \the Bayley Mental Development Index

[
(MDI). scores on the Synbotic-?lay Test and LanguageS\Ability are

in accord with that of n tive samples.

To assess the effect :f treatment modality on early outcome,

~ multivariate analyses of variance (MANOVA) were co-ducted on
physical growth (height, weight. and head ¢ircumference), Bayley
MDI and Behavioral Ratings at intake. 12 and 18 nonths. One-way
analyses- of variance were also condqs:gd on Synbolie Play scor¢s

- and Language ability at ié Qonths. In accord with e¥pectatioz§;
none of these analyses show main effects of‘:ype of treatment,
However, tﬂe early growth and development of childrem is above.the
level of impairments generally found in this pepulation. . Median
estimates of risk for serious intellectual impairment ars 20% and
growth impairments 25%, .

Predictions of Outcome

Predictions based on a transactional model were tested by

separate stepwise multiple regression analysis for each outcome

'8
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measure at 12 (Bay;ciy MDI and Behavioral Ratings) and 'a‘t 18 u.mnihs
(Bayley -MDI, ‘ﬁehavi;iél Ratings, Symbolic Play, Léngu;ge Ability).
- In each analysis lndepende;:t variables included phys:lgal status
(wasting and stunting) and famuy] ecology (total family income,
family size aql ratio of adults to children). Significant findings .

- from these regression analyses are shown in Table 2.

Insert Table 2

The Bayley HDI at 12 months of age ralatea to tha rnﬂn of
~ adults to c.h_:u.dren (p £.05). Childrm from families which had
bigher ratio of adults.fo childrex had higher scores on the Bayley
at 12 months, On the other hand, a single phyé;.cal status var:'iable,
wasting acéounts for the mét variance in Behav.i;ral Ratings at 12
‘moqtlis. Children with less sévere wastiag at ;admission (lower
scores) demonstrate noreaﬁapt:l_.ve behavior ﬁ(.QS). ’
Predictions of 18 month outcome £ollo§ a d:lffemnt pattern.
Family income and wasting predict Bayley HDI _(p_( 0l1). Bayley MDI
is asscciated with higher fmily income and lvower wast:l.ng.' Fam:ﬁly
income, number of adults to children, and was;ing relate to Symbolic
Play (p~ £.01). Higher Symbolic Play scores‘ are as;sociajted with
higher family income, a higher number of.adults'td Childrex; and
less severe wasting. Wasting correlates with Behavioral Rating
(p €.05). Children with less severe wasting show wmore adaptive
behavior (p <.01). Finally, higher ht@hge scores at 18 months

are associated with a higher ratio of adults to childrea (p £.0l).

11
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Discussion ‘
These findings demnstrete the expla:&toty pover of a trans-
actional model which iocludes biologic and family ecology risk
. factors in predictions of cognitive development and representa-
tional ability at 18 wonths of age in young childten initially
hospitalized fot failure to thrive during their first year of
life. For these meamres. neithew nutritional physical status or
' fanily variables yielded 8s strong a prediction as thége variables
in\ combinetion, Although the sgecific manner in which family
structure and resources and nﬁtritionel _stetoe' affect social
.interectiooe between children and thcit caretakers is not known,
Pollitt (1969, 1973) has deseribed an interactional model of
malnutrition emphasizing the mutual contribution of child aod
family eovironment vhich may also be relevant to the :xtnderstmdi;g'
/ of fallure to thrive outcome. It is 1$kely that fafilure to thrive
. -children vho are not severely mlnoutished wheu ,first hoepitalized
are more stimulating, socially responsive partners in interactions
with edult caretakers than mlnonrished _chi].dmn ;aho are often
wi thdrawan aod less able teo en'gage adult _arétakers in interactions.
The child's ability to clain.the time and ettention‘ of adult
cfaregiveré may be an impot:tan cmpensatqty factor, especially in
an impoverished, environment. n the other hand, diminished social
. .

responsiveness may be especially problematic for children in

families who are slready litdted by low economic resources and few

4

adult caretakers.

-,

n
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Predictions based on a +ransactional model of biologic vulner-
ability and fauily'gcology were nogvequally effectiv; at each age
or with every measure. A transacti:p;l modél may be wost applicable
to developmental functions such &ﬁfiognitive development and
representational play that may requiie the physical presence and
availability of adult caretaists for ovptimal developme;t. The
significant predictions based on'wasting suggests that the child's
initial nutritional state may have a longer term i{nfluence on
adaptive behavior. The fact that predictions of outcome were wuch
stronger for wasting than for stunting reflect differences in what
these me;sures asse. : _Waterlow, 1973) and the potential relationship
to family environment. In contrast to stunting, wasting is more
reflective of acute autritional status which ia turn may be more
related to behavior aﬁd hence toO longer-term psychological competence.
In future research, 1tfu111 be useful to assess predictions of
attachment and social-emotional development which are often disrupted
in féilure to thrive (Gordon & Jameson, 1979);
Generalizability of F indings

Cross-validation of "these findings is warranted in view
of the special characteristics of the present sample and the
heterogensous nature of failure to thrive. Based on a highly

disadvantaged urban sample, the present findings may not. be as

‘applicéble to failure to thrive associated with move advantaged

families. Chatoor and Egan (1983) have identified a subgroup of

failure to thrive characterized by a dysunct ional relationship

13
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between mother and child rather than depletion of family economic
resources. Enviégnmental variables predictive of psychologiéal
outcome iz this subgroup\hvuld be more likely to reflectcthe
quality and structure of parent-child relationship rather than
faﬁily resources.

The present sample also included children who were identified
early in life (on the average of five months of age) and retruited
by chart ;eviews of hospitalized childrén and vigorous effects to
encourag; pediatric identification. Failure to thrive children
recruited at this age and 1u this mamner may have lesser degrees
-, of impairment then samples comprised of children with more chronic
histbries of poor weight gain or those referred by pediatricians
- (Fitch et al., 1975; Singer & éhgan. in press). Future studies
are needed to determine th% generalizability of these findings to
studies of recovery among children who denonétrate severe impairments
at point of idenmtification as well as to untreated children.

Future studies misht concentrate on the naturc of the allocation,
Some disadvantaged families are much more efficient than others in
setting priorities on food, time, and parental attention in thg
context of limited resources (Belle, 1981; Bolton. 1983) and
conflicts detween parental needs and those of their children
(Trivers, 1978). It is also possible that assessment of social
support (Cobb, 1974), family stress, density (Waldrop & Bell,
1964) or social’ {nteraction (Burgess & Conger, 1978) would‘yield

predictions equal to our better than the measures of family
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ecqlogy used 4in fh p'i'esent study. Intriguing quéstions remain
congerning th'e interrelationship between famiiy social support and
reso_ufce ql]ocatim{. For exam_:ie. 1t 18 quite possible tt;t a
high le;r%l of family support allows more efficient utilization of
personal and reconmié resources and hence better Psychological

»

outcomes.,
Clinisal Implications

The present findings suggest that it 1s reasomable to extend "
tﬁ_e focus of clinical assessment in failure to thrive to a broad
range of variables fncluding the child's physical status, family
resources and structure. The vatiabies used as predictors ia the
present study have the advantaée of objectivity and can be obtained
by professionals in a variety of settings. Fo.r example, physical
status as assessed by wasting and stunting can be read{ly obtained
by applying conversions to the growth data usually obtained for
each fatlure to thrive child, It 1is also possible to assess
family size, income, gnd the number of adults to children via
intervies and observation. . ’

The present findings have implications f'or ‘clit'xical intervention
in failure to thrive. To the extent that initial physical and
nutritional status {s relevant to psychological outcome, it way be
important to initiate a :l?igoro_us and prolonged appfdach to the
tl;eaﬁnf;;t of nut?itional deficienpies associated with failure to
thrive, as re\;:‘ommende& by some’ pédiatric researchers (Kerr, Ashworth,

Poultor, Seakins, Spady & Wheeler, 1973). Clinical interventions

]

15
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with the fanilies of failure to thrive infants should also address
relevant aspects of family ecology. For example, famdlies with
significant resource problems may banefit greatly from advocacy to -
enable them to procure economic oT nutritional resources that are

potentially available but administered by bureaucratic agencies

own behalf not only can yield direct benefitg for the family but
enhance pareatal senge of eff-cacy (Bandura, 1977). 1In additica
to directly addressing resource depletioas. helping families to
change .the way tesources are allocated to failure to thrive children -
may be a very useful intervention. Fauilies who operate in g
context of severe resource scarcity can be helped to set priozitiea
for resource allocation which give Primary claim to the more
vulnerable fai%ure to thrive child, at leaat for a time (Drotar &
Malone, 1982; Minuchin, 1974). Future research and clinical
intervention in failure to thrive might be profitably based'on
‘ecological models which spacify the interrelationshipa among
family ecology, parent-child interaction and outcone (Garbarino.
1977) and the parental coping strategies necessitated by the
unique stresses (e.g., finances, dealing with bureauctacies.

%&ne) associated with economie disadvantage (Gecas, 1979; Stack,
1974), !

PSYCH 68/G
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TABLE 1

Physical Crowth and Pazchoh;g ical Measures
d | ' :
INTAKE (N=68) 17 MONTHS (N=67), 18 MONTHS (N=65)
M v SD M $o .| -1 4
. ' .

Height 59.7 6.5 72.5 2.9 79.1 3.0
(cm) (20th ile) (25th Zile) (26th Zile)
Waight 4.6 1.3 8.6 - 1.1 10,1 - L2
(xg) ( Sth Tdle) . (218t Tile) (27th ile)
Head ST
Circumference 39.9 3.2 45.7 1.5 47.2 1.3
{em) (25th %ile) (29th 3tle) . (38th Zile)
Bayley MDI 99.3 16.3 109.6 15.1 102.4 13.6
Behavioral ’ -
Ratings 1.2 . 2.6 13.8 12.1 ¥ 3.0
Language - ' - - - 17.8 3.3
Symbolic Play - - - - 7.7 . 2.5
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Table 2 | -
- E Multiple Correlations Predicting Paychological Outcome '
Frediction of 12 Month Outcome = Prediction of 18 Month Outcome
Bayley DI Bayley MDI .
Wiable R Beta F to enter' Vaﬁable R~ Beta F to e_n'te_tf'
. L ‘ . . 4 s
Ratio adult-child .26 .255 4.47% Income 40 L,404 11,534 °
, v Wasting . A8 +272 5,370%
P (1,64) = 4.47% F(2,57) = B.67#%  ° :
N ) | o "
Behaviocal Rating Score Behavioral Ratingy Score l .
Variable R Beta F to enter ) : -
Wasting .30 +296 6.93* . Wasting .25 «253 §.04%
. P(1,64) = 6.93% . : F(1,60) = 4.04%
. A«&
Syabolic Play Score "
 Tncome 38,378 9.86%%. .
Ratio adult-child .47 .2956 =~ 7.024%..
Wasting " .54 +283 6.178% *
F - (3'57) - 8' 07** " .
) Language Ability
: Ratio adults—child .38 .352  10.13%%
F (1,60) = 10.13%%

*p (.05
*%kp L .01
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