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The relationship of a mother's working model of feeding to her feeding behaviour

Aims of the study. This study aimed to examine the difference the attunement of a

mother's working model of feeding to her infant makes for her positive feeding

affect and behaviour, accounting for infant and mother conditions.

Background/rationale. The concept of a mother's working model of feeding is

derived from attachment theory. Caregiving, including feeding, is a component of

this theory. The conditions that may in¯uence the attunement of a mother's working

model of feeding to her infant include infant birth maturity status (premature, full-

term), age at assessment, and robustness, indexed by weight-for-age z score (WAZ).

Mother conditions include symptoms of depression and feeding practice (breast

feeding or exclusive bottle feeding).

Design/methods. Participants in this longitudinal study were 99 mothers and their

infants (47 full-term, 52 premature, very low birth weight). After written informed

consent was given, home assessments were made when infants were approximately

1, 4, 8 and 12 months old (adjusted age for premature infants). Working model

attunement was assessed with a video-assisted interview. A mother's positive affect

and behaviour, including sensitivity and responsiveness, were rated from videotaped

feeding interaction.

Results/®ndings. Repeated measures analysis with a general linear mixed model

showed a signi®cant positive relationship with positive affect and behaviour for

both working model attunement and the WAZ score and a signi®cant negative

relationship for symptoms of depression. Neither birth maturity status, infant age,

nor feeding practice had a signi®cant effect on mother's positive affect and

behaviour during feeding.

Conclusions. Nurses' efforts to enhance the attunement of a mother's working

model of feeding may help mothers feed with greater positive affect and behaviour.

Further study of how the attunement of a mother's feeding expectations and
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Introduction

Little is known about the contribution of what a mother

thinks and feels about her infant's feeding (i.e. her working

model of feeding) to the quality of her feeding behaviour. The

extent to which a mother's feeding working model is attuned

(i.e. aware, appreciative and responsive) to her infant's

experience, agendas, needs, and preferences is likely to be

important for the positive affect and sensitivity and respon-

siveness of her feeding behaviour (Crockenberg & Leerkes

2000). Knowledge of the difference working model attune-

ment makes for feeding behaviour could put nurses in a better

position to help mothers construct feeding working models

that support adaptive interaction, infant nutrient intake,

growth, and development (see, for example, Clark et al.

1997, DeWitt et al. 1997, Valenzuela 1997). The purpose of

this paper was to explore the relationship of the attunement

of a mother's working model of feeding with her positive

affect and behaviour, accounting for speci®c infant and

mother conditions.

Study background

Attachment theory posits that through a mother's positive

affect and behaviour, including sensitivity and responsive-

ness, the infant's emotion is regulated (Bowlby 1988,

Bretherton et al. 1991, Schore 1994). This regulation is

key to an infant's social-emotional development and attach-

ment relationship with the mother (Isabella 1993, De Wolff

& Ijzendoorn 1997, van den Boom 1997, Crockenberg &

Leerkes 2000). A mother's positive affect supports her

emotional availability to her infant. Her caregiving beha-

viour is, consequently, sensitive and responsive, supporting

regulation of the infant's affect. The infant experiences less

distress and greater capacity to attend (Emde 1989, Schore

1994). The clinical importance of emotion regulation makes

examination of factors that contribute to a mother's

positive affect and behaviour during feeding highly salient

for health promotion (see, for example, Kanani 1998). The

theoretical model that organized this study is shown in

Figure 1.

A mother's working model of feeding is an understudied

link to her feeding behaviour. Ainsworth (1967) learned from

interview and observation that a mother's attitudes and

beliefs about feeding made a difference in her feeding

practices. Unlike static attitudes and beliefs, however, a

working model includes expectations and intentions that

operate dynamically to guide perception, interpretation of

information, and action in anticipation of and response to

feeding events (Bowlby 1982, 1988, Main et al. 1985).

Although `attunement' is generally applied to a mother's

behavioural contingency and matching of affective state to

that of her infant (Stern 1985), the concept is relevant to the

expectations and intentions of a mother's feeding working

model. The attunement of this working model is expressed in

a mother's attempts to understand this experience and its

meaning through re¯ection on infant wants and preferences

at the moment and what she might do to be supportive of

needs. A mother with an attuned working model keeps in

mind the infant's needs for her support of nutrient intake,

anticipates the infant's developmental advance and what she

might do to promote it, and constructs expectations and

intentions are related to her symptoms of depression and with what she makes of the

infant's growth and well-being is needed. The theoretical model needs testing with

infants from the entire premature population.

Keywords: premature infants, full-term infants, mother's feeding behaviour,

working model of feeding, attunement, feeding expectations, feeding intentions,

symptoms of depression, growth in weight, breast-feeding practice

m u

Robustness 
weight-for-age
relative to a reference
population of same-age 
infants

c

Figure 1 Theoretical model of the relationship of a mother's working

model of feeding to her positive affect and feeding behaviour in the

context of infant and mother conditions.

K.F. Pridham et al.
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intentions for a relationship with her infant (Fonagy 1994,

1998, Fonagy et al. 1995). A mother whose feeding expec-

tations and intentions focus on a speci®c amount of intake is

apt to be less attuned to the infant's experience than a mother

whose expectations and intentions concern, in addition to

amount, infant satisfaction and growth, development, and

the relationship she has with her infant.

Research literature indicates several infant and mother

conditions that may contribute to the positive affect and

behaviour of a mother to her infant during feeding. Infant

conditions include birth maturity status (full-term or prema-

ture), post-term age at assessment, and robustness. Barnard

et al. (1984) found that, during feeding interaction, mothers

of premature infants were higher than mothers of full-term

infants in positive and sensitive interaction at 4 months and

remained at about the same level at 8 months (both ages

uncorrected for prematurity). In contrast, mothers of full-term

infants increased in positive and sensitive interactions between

4 and 8 months and were higher in these interaction qualities

at 8 months than mothers of premature infants. Singer et al.

(1996) discovered that mothers of premature very low birth

weight (VLBW) infants at about 3 weeks post-term age did

more physical and verbal prompting of their infants to feed

and were more verbally interactive with their infants than

were mothers of full-term infants. An infant's weight relative

to other infants the same age and gender, expressed in a

weight-for-age z (WAZ) score, is an indicator of robustness.

Smaller infants may elicit less affectively positive, sensitive,

and responsive caregiving behaviour than larger infants

(Wachs 1993).

Mother conditions that may in¯uence affect and behaviour

include her mental health status and choice of feeding

practice (i.e. breast feeding or exclusive bottle feeding).

Symptoms of depression are a clinically important indicator

of current mental health status for mothers of young infants

(Singer et al. 1999). Clark et al. (1997) found that the more

symptoms of depression that mothers of 4-month-old healthy

term infants had, the lower they were in sensitivity, respon-

siveness, and positive affect during feeding interaction. The

more depressed or anxious a mother of a VLBW infant was,

the less encouragement she gave her infant to feed (Singer

et al. 1996). Breast feeding may enhance a mother's aware-

ness of infant signals and, hence, may increase sensitivity and

responsiveness to the infant (Riordin 1993).

In sum, although, theoretically, the attunement of a

mother's working model of feeding contributes to positive

affect and behaviour, the relationship has not been studied.

Research evidence indicates that this contribution could be

in¯uenced by speci®c conditions of infant and mother. The

objective of this study was to explore the contribution of

working model attunement to a mother's positive feeding

affect and behaviour, accounting for the effects of infant and

mother conditions. The ®rst hypothesis was that, throughout

the ®rst post-term year, the attunement to the infant's experi-

ence of a mother's feeding working model would contribute

directly to a mother's positive affect and behaviour, when

infant and mother conditions were taken into account.

Secondly, taking working model attunement into account,

we predicted that a mother's positive feeding affect and

behaviour would be negatively affected by premature infant

birth maturity status, infant weight-for-age deviating negat-

ively from the reference population median (z score), mother's

symptoms of depression, and exclusive bottle feeding. Thirdly,

we predicted that the effect on the mother's positive feeding

affect and behaviour of working model attunement, the

infant's post-term age and WAZ score, the mother's symptoms

of depression, and feeding practice would depend on the

infant's birth maturity status. Speci®cally, prematurity would

increase the negative effect of all these conditions.

Study method

This longitudinal study was a component of a larger study

(n� 114) to examine the correlates of the nutritional intake,

growth, and development of full-term and premature infants

through the ®rst post-term year (Pridham et al. 1994). For

this study, the premature population of interest was infants of

very low birth weight (weight <1500 g) because of their

higher risk for de®ciencies in nutritional intake, growth, and

development (Bennett 1997). Assessments were made when

infants were about 1, 4, 8 and 12 months post-term age.

These ages were selected because of the expected shifts in

developmental characteristics (Emde 1989). The post-term

age was computed by subtracting the number of days the

infant was born prior to 40 weeks (term age) from the

infant's chronological age in days. On average, at the time of

assessment, infants were within 2 weeks (plus or minus) of

1, 4, 8 and 12 months post-term age. Not all assessments

could be made precisely at the speci®ed post-term age because

of infant illness, family schedules, or weather that was too

inclement to permit travel to and from the family's home. The

99 mothers from the original sample of 114 who had

complete data on at least three of four repeated measures

were included in the study.

Sample

Mothers (n� 47) of full-term infants were recruited through

Madison-area primary care clinics and a Special Supple-

mental Food Program for Women, Infants and Children

Issues and innovations in nursing practice Mother's working model of feeding
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(WIC) Clinic within 2 weeks of the infant's birth. Mothers of

premature infants (n� 52) were recruited prior to the infant's

discharge from one of three special-care nurseries in southern

Wisconsin. All mothers were at least 18 years old and able to

speak and read English. Premature infants were 32 weeks or

less gestational age at birth; the gestational age of full-term

infants ranged between 37 and 42 weeks. Gestational age was

dated with an ultrasound done prior to 20 weeks gestation if

available or assessment shortly after birth (Ballard et al.

1991). Full-term infants had no perinatal medical complica-

tions. Because the plan was to work with a population of

infants who were challenging to feed (see, for example, Singer

et al. 1996), the premature infants in the sample had a

diagnosis of lung disease, either resolved acute respiratory

distress syndrome (RDS, n� 30) or the chronic lung disease,

bronchopulmonary dysplasia (BPD, n� 31). Lung disease is

likely to add to the challenge of feeding premature infants

and constrain sensitive and responsive feeding behaviour

(Singer et al. 1996). Respiratory distress syndrome was

de®ned by clinical and radiologic criteria. BPD (n� 31) was

de®ned by requirement for supplemental oxygen at least

28 days after birth and by radiologic evidence of chronic lung

disease (Farrell & Palta 1986). We combined these infants

into one group because the early, acute lung disease and

prematurity of the infants with a history of RDS may have

made them similar, at least to some extent, to the infants with

BPD. Greenspan et al. (1988) found that the effects of early

lung disease on pulmonary function persist despite resolution

of acute disease and lack of signs of chronic lung disease.

Premature infants with a medical condition, other than BPD,

that could affect the oral intake, digestion, absorption, or

metabolism of nutrients were excluded from the study.

All infants were appropriate weight for gestational age.

Variables, instruments and measures

The infant's birth maturity status (premature, full-term) was

con®rmed by the infant's medical record. The infant's WAZ

score was used as a measure of robustness. This measure was

computed using the National Center for Health Statistics

reference population data (Hamill et al. 1979). Infant weight

was measured to the nearest gram with a Mettler (Model

PM15, Mettler Instrument Corporation, Hightstown, NJ,

USA) electronic scale that integrated dynamic weights.

Measures of weight were repeated until they agreed within

3 g. The mean of the within-range assessments was reported.

At each data collection, mothers reported their feeding

practice (breast±exclusive or partial, bottle, or cup). Mothers'

self-reported symptoms of depression were measured by the

total score of the 20-item Center for Epidemiologic Study

Depression (CES-D) Scale (Radloff 1977). This instrument was

designed for use in surveys of the general population. A higher

score indicates more frequent symptoms. Center for Epidem-

iologic Study Depression Scale reliability and validity have

been examined (Radloff 1977, Myers & Weissman 1980).

Respondents are asked to focus on the past week in reporting

on the frequency, duration, or occurrence of symptoms. Items

include: `I was bothered by things that usually don't bother

me', `I did not feel like eating; my appetite was poor', `I had

trouble keeping my mind on what I was doing', and `I felt

hopeful about the future'. A 4-point scale, ordered by

increasing frequency, is used to rate each item (0, rarely or

none of the time,<1±3 days, most or all of the time, 5±7 days).

The alpha coef®cients for assessment of the CES-D scale

internal consistency were 0á68, 0á78, 0á74 and 0á81 for the data

collected at 1, 4, 8 and 12 months post-term age, respectively.

The attunement to an infant's experience of a mother's

working model of feeding was assessed from a mother's

responses to a focused interview. This interview was

constructed to elicit dimensions of a mother's feeding

working model and was conducted during replay of a

videotape of a just-completed feeding. The points in the

feeding at which the videotape was stopped for interview

were standardized. Therefore, no matter how great the

variation in length of feedings among mothers, the interview

always required mothers to recall only the processes of

initiation of the feeding, maintenance of the feeding at the

®rst indication of infant disengagement, and termination of

the feeding. Eight dimensions rated from the transcribed

interview were used to obtain the measure of attunement.

The eight dimensions were: (a) expectations concerning the

infant's agendas and what feeding involved; (b) intentions

concerning the infant's feeding, including the mother's

responses to infant agendas; (c) expectations about what a

feeding should be like, expressed as criteria for structuring

the feeding; (d) expectations for amount of an infant's

feeding, expressed as criteria for evaluating intake;

(e) expectations concerning how well the infant's feedings

were going; (f) expectations concerning the infant's feeding

participation in relation to the mother's participation; (g)

expectations concerning the patterning of feedings in relation

to each other; and (h) types of information used to make

feeding decisions. Each of these dimensions included six

ordinal categories that were given a score of 1±6. A score of 1

represented expectations and intentions that were not attuned

to the infant's experience; a score of 6 represented highly

attuned expectations and intentions. Inter-rater agreement on

coding within one scale point was 80% on average. The

content validity of the instrument was examined by three

experts in maternal-child relationships. The standardized

K.F. Pridham et al.
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item alpha coef®cient was 0á95, on average, across the four

assessments. Discriminant validity was supported by the

®nding that mothers who had a higher score on depressive

symptoms on the CESD scale had lower scores on attunement

(Pridham et al. 1999b).

Sixteen items of the Parent-Child Early Relational Assess-

ment (PCERA) (Clark 1985, Clark et al. 1993) were used to

assess the mother's positive affect and behaviour during

feeding. These items constitute the Positive Affective Involve-

ment, Sensitivity, and Responsiveness (positive affect and

behaviour) Scale. This scale was theoretically derived and

con®rmed by factor analysis with a large sample of healthy

infants (Clark 1999). Items on this scale concern the quality

and amount of the warmth and kindness of the mother's tone

of voice, her enjoyment and pleasure with the infant, positive

physical contact, social initiative, sensitive and appropriate

responses to infant cues, and engagement with and interest in

the infant. Each item is rated on a 5-point scale. The low end

of each scale designates clinical concern, and the high end of

the scale designates strength and display of positive affect and

behaviour. Anchors re¯ecting intensity, duration, and

frequency are provided for each scale point for each item,

with 1±2 de®ned as an area of concern, 3 as an area of some

concern, and 4±5 as an area of strength. Discriminant and

concurrent validity of the mother's positive affect and

behaviour scale have been examined by Clark et al. (1997).

The standardized alpha coef®cients for assessment of the

internal consistency of the positive affect and behaviour scale

for the 99 mothers were 0á91, 0á84, 0á88 and 0á91 for the 1, 4,

8 and 12-month codings, respectively.

Items were rated from the second 5-minute interval of a

videotaped feeding interaction. The criterion for training of

the four raters was set at 0á80 exact agreement. Drift sessions

were held every 2 weeks to maintain interrater agreement.

Consensus ratings were used when scores were discrepant

and discussed. Agreement between pairs of the four trained

raters averaged 82% for 20% of the randomly selected

videotaped feedings.

Data collection procedures

The study was approved by the human subjects review boards

of the academic institution and participating clinical sites.

Eligible mother-premature infant pairs were identi®ed by a

special-care nursery staff nurse. Eligible mother-full term

infant pairs were identi®ed by a clinic nurse or self-identi®ed

by mothers who attended a WIC Clinic and responded to a

posted announcement of the study. Mothers completed a

demographic data form after they gave signed consent to

participate in the study. Data concerning the infant's medical

conditions were extracted from the infant's hospital record.

Mothers were provided with the CES-D form to complete just

prior to each of the four home visits at 1, 4, 8 and 12 months

post-term age. All home visits were made by a team of two

registered nurses. At each of the four visits, the infant's

weight was assessed prior to a feeding, and a videotape of the

entire mother-infant interaction during feeding was made

after the weighing and when the mother determined the

infant should be fed. Immediately after the feeding, the

mother was interviewed in conjunction with replay of

selected aspects of the videotape to aid her recall of feeding

events and her expectations and intentions concerning the

feeding. Mother's positive affect and behaviour during

feeding was coded in the laboratory from the videotape.

The audiotape recording of the video-assisted interview was

transcribed and coded with the working model dimensions to

obtain the score for attunement.

Data analyses

Repeated measures analysis with a general linear mixed model

was used to test the ®rst, main effects, hypothesis and the set

of hypotheses concerning interaction. All condition variables

(i.e. infant birth maturity status, approximate post-term age at

assessment, and infant WAZ score, and the mother's symp-

toms of depression), and attunement of the feeding working

model were treated as ®xed effects. The model used for this

analysis is as follows: Y�Xb � Zu � e, where Y is the vector

of observations, X is the design matrix, b is the vector of ®xed

effect parameters, Z is a full design matrix, u is the vector of

random effects, and e is the vector of errors.

Various covariance structures [compound symmetry,

AR(1), and unstructured covariance] were initially

modelled. The goal was to obtain the best ®tting model so

that inferences about the obtained ®xed effects could be

considered valid. Using both Akaike's Information Criterion

(AIC) and Schwarz' Bayesian Criterion (SBC) to assess the

most appropriate covariance structure, modelling of

compound symmetry was determined to be most suitable

to obtain the best ®tting model (Littell et al. 1996). For this

exploratory study, an a of 0á10 was set for test of the

hypotheses.

Study results

Description of the sample

The birth weight of the premature infants was 1131 g

(SDSD� 297), on average. Infant gender was male for 49% of

the full-term infants and 48% of the premature infants. On

Issues and innovations in nursing practice Mother's working model of feeding
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average, mothers of full-term infants were 29á38 years of age

(SDSD� 5á23) and mothers of premature infants were

30á09 years of age (SDSD� 5á88). Race was Caucasian for

93á6% of the mothers of the full-term infants and 92á3% of

the mothers of the premature infants. The remaining

mothers in both groups were African American. Over 90%

of the mothers in both groups were married or partnered.

Mothers of full-term infants had signi®cantly more years of

education (P < 0á05) than mothers of premature infants

(15á66 years, SDSD� 2á66; 13á98 years, SDSD� 2á79, respect-

ively). Although a majority of full-term infants were breast

feeding at both 1 and 4 months post-term age, only about

15% of the premature infants were breast feeding at

1 month. Almost 30% of the full-term infants were breast-

feeding at 8 months compared with one premature infant.

At 12 months, 23% of the full-term infants were breast

feeding, whereas none of the premature infants were breast

feeding.

Description of the predictor variables

The descriptive statistics for repeated measures of the

predictor variables included in the data analytic model are

shown in Table 1. On the whole, mothers in both groups had

low scores for symptoms of depression. The standard devi-

ation, however, was relatively large. The attunement of

mothers' feeding working models was in the middle of the

6-point scale, indicating expectations and intentions for

infant feeding that were primarily concerned with feeding

as a task.

Within group differences on repeated measures were

examined with 95% con®dence intervals (P < 0á05). For

positive affect and behaviour, mothers of premature infants

had signi®cantly higher scores at 1 month than at 4, 8 and

12 months, whereas scores did not differ signi®cantly among

visits for full-term infants. Mothers of premature infants had

signi®cantly higher scores on attunement at 1 month

compared with 12 months. Mothers of full-term infants

had signi®cantly higher scores on attunement at 4 months

compared with 8 and 12 months. For both premature and

full-term groups, there was greater variability in attunement

at 8 months than at other assessment times. Premature

infants had signi®cantly lower WAZ scores at 12 months

than at 1 month, whereas full-term infants had signi®cantly

lower WAZ scores at 8 and 12 months, compared with 1 and

4 months. Within either group, mothers' symptoms of

depression did not differ by infant age at assessment. The

score for symptoms of depression was log transformed for

data analysis because of skewness, on average, towards the

low end of the scale.

Table 1 Descriptive statistics for repeated measures

Post-term age

1 month 4 months 8 months 12 months

M SSDD M SSDD M SSDD M SSDD

Infant

Weight-for-age z score

Premature infants ÿ0á42 0á95 ÿ0á48 0á88 ÿ0á88 0á94 ÿ1á02 1á01

Full-term infants 0á53 0á90 0á27 0á82 ÿ0á27 1á05 ÿ0á42 0á94

Mother

Symptoms of depression

Premature infants 10á17 7á25 9á19 8á73 10á32 9á04 8á72 7á79

Full-term infants 9á61 7á50 9á32 8á48 9á43 7á96 9á33 10á96

Attunement of the feeding working model

Premature infants 3á81 0á92 3á92 0á75 3á62 1á15 3á70 1á02

Full-term infants 4á03 0á72 4á13 0á96 3á53 1á14 3á81 0á96

Positive affect and behaviour

Premature infants 3á31 0á68 3á08 0á70 3á08 0á64 2á99 0á62

Full-term infants 3á10 0á71 3á00 0á67 3á09 0á57 3á09 0á58

N for full-term infants is 47 for all variables for 1-month assessments and at least 46 for all variables for assessments at 4, 8 and 12 months.

N for premature infants is 52 for mother's positive affect and behaviour and weight-for-age at the 1-month assessment and at least 51 for these

two variables at all other assessments. For working model attunement, N is 52 at all assessments. N for mother's symptoms of depression is at

least 46 for all assessments.
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Tests of the hypotheses

Results of the tests of the hypotheses are shown in Table 2

and estimates of the direct and interactive effects of

variables included in the analytical model are shown in

Table 3. The test of the ®rst hypothesis showed that the

working model attunement in the context of the infant and

mother condition variables had a signi®cant effect on

mother's positive affect and behaviour (see Table 2). As

working model attunement increased, a mother's feeding

Table 3 Solution for ®xed effects: the contribution of infant and mother conditions and a mother's working model attunement to her positive

affect and behaviour during feeding

Effect

Birth maturity

status Age Estimate S ES E d.f. t* Pr > |t|

Birth maturity status 1 2á628 0á474 90 5á54 0á0001

Birth maturity status 2 2á38 0á33 90 7á20 0á0001

Age 1 ÿ0á06 0á3 238 ÿ0á47 0á64

Age 2 ÿ0á18 0á13 238 ÿ1á46 0á14

Age 3 0á02 0á11 238 0á15 0á88

Age  4 0á00

Status ´ age 1 1 0á35 0á18 238 1á92 0á056

Status ´ age 1 2 0á16 0á17 238 0á94 0á35

Status ´ age 1 3 0á05 0á16 238 0á34 0á73

Status ´ age  1 4 0á00

Status ´ age 2 1 0á00

Status ´ age 2 2 0á00

Status ´ age 2 3 0á00

Status ´ age  2 4 0á00

WAZ 0á19 0á06 238 2á95 0á003

WAZ ´ status 1 ÿ0á12 0á09 238 ÿ1á39 0á17

Working model attunement 0á14 0á05 238 2á77 0á006

Attunement ´ status 1 0á06 0á07 238 ÿ0á78 0á43

Attunement ´ status  2 0á00

Depression symptomsà ÿ0á07 0á04 238 ÿ1á72 0á09

Symptoms ´ status 1 0á04 0á05 238 0á68 0á49

Symptoms ´ status  2 0á00

Breastfeeding

Breastfeeding ´ status 1 0á18 0á12 238 1á57 0á12

Breastfeeding ´ status  2 ÿ0á09 0á23 238 ÿ0á37 0á71

Birth maturity status 1 is the full-term infants; status 2 is the premature infants. *Test of estimated effect >0;  Reference condition;

àTransformed with a log function.

Table 2 Results of the mixed model: The

contribution of infant and mother

conditions and a mother's working model

attunement to her positive affect and

behaviour during feeding

d.f. d.f.
Type III

Source (numerator) (denominator) F P

Birth maturity status 1 90 0á49 0á49

Post-term age at assessment 3 238 2á31 0á08

Status ´ age 3 238 1á37 0á25

Weight-for-age z score (WAZ) 1 238 7á57 0á006

WAZ ´ status 1 238 1á92 0á17

Attunement 1 238 9á61 0á002

Attunement ´ status 1 238 0á61 0á43

Depression symptoms* 1 238 3á73 0á05

Depression symptoms ´ status 1 238 0á47 0á49

Breast feeding 1 238 1á49 0á22

Breast feeding ´ status 1 238 0á14 0á71

*Log transformed.

Issues and innovations in nursing practice Mother's working model of feeding
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affect and behaviour became more positive (see Table 3 for

estimate of the effect). The test of the second hypothesis

showed that, concerning infant conditions, neither infant

birth maturity status nor post-term age at assessment had a

signi®cant effect on mother's positive affect and behaviour,

although age indicated a trend toward signi®cance

(P� 0á08). By the infant's 8th post-term month, the effect

size had become positive, although not signi®cantly >0 (see

Table 3). A signi®cant effect was demonstrated for the

infant's WAZ score. As WAZ became less deviant in a

negative direction from the reference population median, a

mother's feeding affect and behaviour became more pos-

itive. As for mother conditions, a mother's symptoms of

depression had a marginally signi®cant effect (P� 0á054). As

symptoms of depression increased, a mother's feeding affect

and behaviour became less positive. Feeding practice,

contrary to prediction, did not contribute to a mother's

feeding affect and behaviour.

The test of the third hypothesis concerning the predicted

interaction effect on a mother's positive affect and beha-

viour of birth maturity status with working model attun-

ement, infant post-term age at assessment, WAZ score,

symptoms of depression, and feeding practice did not

show signi®cance (see Table 2). In sum, the relationship of

the working model and infant and mother condition

variables with positive affect and behaviour was not

different for mothers with premature, very low birth-

weight or full-term infants. The empirically derived model

of the relationship of the feeding attunement of a mother's

working model to her feeding affect and behaviour in the

context of infant and mother conditions is shown in

Figure 2.

Discussion and conclusions

Study results support the relationship of the attunement of a

mother's working model of feeding to her positive affect and

sensitivity and responsiveness of her behaviour during

feeding. That this relationship was not affected by the

infant's birth maturity status (very low birth weight or full-

term) suggests that the model is universally applicable to

these populations of infants. The ®nding that both infant and

mother conditions contributed signi®cantly to a mother's

positive affect and behaviour supports the general structure

of the model. However, not all of the conditions predicted to

contribute to a mother's positive affect and behaviour during

feeding had a signi®cant association, indicating the need for

re®nement of speci®c condition variables. The hypothesized

interaction effect of infant birth maturity status with working

model attunement and with infant and mother conditions

was not demonstrated, indicating that the model derived

from empirical testing is applicable to both full-term and very

low birth-weight premature infants. The model, however,

needs testing with a larger and more varied sample, partic-

ularly in respect to the full body of the premature population

including more breast feeding of premature infants.

A limitation of the study is that it does not address all

premature infants (i.e. infants born prior to 37 weeks gesta-

tion) (Bennett 1997, Ventura et al. 2001). Other study

limitations include the possibility that the feeding that was

sampled for assessment of working model attunement and

mother's positive affect and behaviour was not representative

of feedings. Although, in the process of the interview during

the replay of the videotaped feeding, mothers may have

developed their expectations and intentions, all mothers had

the same opportunity for this development.

Infant condition effects

The non-signi®cant effect of infant birth maturity status on

mother's positive affect and behaviour, which was inconsis-

tent with what Singer et al. (1996) found, may be due both to

use of different measures of a mother's caregiving behaviour

and to the multivariate environment we examined. What a

mother observes or experiences at the moment of the feeding

interaction may have more of an effect on her behaviour than

the historical fact of birth maturity status.

Although the infant's post-term age at assessment had only

a marginally signi®cant effect on a mother's positive affect

and behaviour, the ®nding suggests less stability in a mother's

feeding behaviour across time than expected from the study

of Barnard et al. (1984). An infant's variability in behaviour

through developmental processes may make a difference for a

w
m f

f a
b u

r

c

w scoreZ

c

Figure 2 Empirically derived model of the relationship of a mother's

working model of feeding to her positive affect and feeding behaviour

in the context of infant and mother conditions and the direction of

the estimated effect.

K.F. Pridham et al.

748 Ó 2001 Blackwell Science Ltd, Journal of Advanced Nursing, 35(5), 741±750

 13652648, 2001, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1046/j.1365-2648.2001.01906.x by U

niversity of W
isconsin,M

adison C
am

 D
epartm

ent of Pathology and, W
iley O

nline L
ibrary on [29/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



mother's feeding affect and behaviour (see, for example,

De Weerth et al. 1999). Although age at assessment provided

a rough estimate of developmental age for most infants, a

more precise measure of developmental characteristics and

their meaning for mothers is needed.

Study ®ndings supported the predictions that a lower

deviation of an infant's WAZ score from the reference

population median would contribute to a mother's positive

affect and behaviour. What a mother makes of an infant's

body size in respect to feeding expectations and intentions

needs to be empirically examined. Other aspects of robust-

ness than weight-for-age, including stamina, and level and

maintenance of motor activity, may in¯uence a mother's

feeding experience and, as a consequence, her feeding affect

and behaviour. Clari®cation of qualities that a mother

experiences in relation to her infant's body size, whether

physical, physiologic, or behavioural, is needed to explain the

contribution to a mother's positive affect and behaviour of

weight-for-age relative to a reference population of infants.

Mother condition effects

The negative effect on a mother's positive affect and beha-

viour of a mother's symptoms of depression suggests a

constraining effect of these symptoms regardless of infant

birth maturity status and despite a relatively low level of

symptoms, on average. The lack of the expected effect of

feeding practice (breast feeding, bottle feeding) on a mother's

positive affect and behaviour may be because of the small

number of mothers of premature infants who breast fed or to

a measure of feeding affect and behaviour that may not have

been sensitive to subtle differences in feeding practice,

particularly for very young infants.

Study implications

This study is theoretically important for its ®nding of a

signi®cant relationship of the attunement of a mother's

working model of feeding with her positive affect and

behaviour. Given that what affects a mother's interactive

feeding behaviour is likely to affect the infant's health,

growth, and development (see, for example, Porges 1996,

DeWitt et al. 1997, Valenzuela 1997), working model attun-

ement may also contribute to these infant outcomes, a

conjecture that needs to be tested.

Study ®ndings suggest that nurses help mothers develop

expectations and intentions that are attuned to the infant's

immediate and anticipated experience. Mothers could be

helped to not only notice and respond to infant cues of need

and preference but also to think about and appreciate what the

infant is experiencing as a person and what to expect as

outcomes of this experience. Mothers could also be supported

in thinking about and appreciating what the response they

make to their infants' expression of need and preference makes

for the infant's intake of nutrients, satisfaction in feeding,

growth, development of feeding skills, and relationship with

them. Criteria of a satisfactory feeding may need to be

constructed to include a pattern of feedings with overall

desired intake; the consistency of the feeding pattern for rest,

play, and interaction as well as nutrient intake; and the infant's

development of self-regulatory capacity and pleasure in

feeding. Mothers could also be supported in gathering from

their infants information for feeding decisions (initiation,

maintenance, and termination). We are testing in a randomized

clinical trial guided participation as a method of advancing

caregiving working model attunement (Pridham et al. 1999a).

Study of the difference breast feeding could make for

positive affect and behaviour for both full-term and prema-

ture infants is needed could be structured by in-depth

examination of working model attunement. How symptoms

of depression can be effectively assessed and addressed

clinically for the enhancement of a mother's positive affect

and behaviour is worth exploring. These symptoms may

make a difference in the attunement to the infant's experience

of a mother's expectations and intentions for feeding, and the

relationship of depression symptoms and working model

attunement needs in-depth exploration. When infant weight-

for-age or mother's mental health are less than optimal,

nurses need to know if helping mothers to construct expec-

tations and intentions for feeding that are more attuned to the

infant's experience would make a difference in feeding

behaviour despite these conditions.
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