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Objective: To examine the natural history of feeding skills in babies with
clefts and identify risk factors and predictors of poor feeding.

Participants: Sixty-two babies with clefts were examined at 2 weeks, 3
months, and 14 months of age.

Main Outcome Measures: Feeding ability, oral motor function, and feeding
efficiency were assessed. Univariate analyses were used to determine whether
oral motor function and sequelae varied according to feeding ability or cleft
condition. Multivariable logistic regressions were used to determine risk fac-
tors for poor feeding.

Results: Poor feeding skills were detected in one third of newborns. The
prevalence of poor feeding reduced to 19% at 3 months of age and 15% at 14
months of age. Oral motor dysfunction and sequelae (particularly nasal regur-
gitation) were more commonly observed in babies with poor feeding skills ir-
respective of comorbidity. The main risk factor for poor feeding was a diag-
nosis of syndrome or Pierre Robin sequence (PRS). At 2 weeks of age, babies
with syndrome or PRS were 15 times more likely to have poor feeding skills
than their nonsyndromic counterparts. When syndrome or PRS was controlled
for, babies with cleft palate and cleft lip and palate were equally likely to have
poor feeding skills. Parental report of feeding efficiency was predictive of poor
feeding in young babies.

Conclusions: Poor feeding skills are relatively common in newborns with
cleft palate and cleft lip and palate. Treatment for feeding problems may be
needed beyond the first year of life, especially for babies born with PRS or a

syndrome.
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More than 30 years ago a review of clinical research in cleft
lip or palate (CL/P) concluded that there was lack of knowl-
edge about feeding problems (Spriestersbach et al., 1973). In
the intervening years, little has changed. Descriptive epide-
miological studies necessary to document the prevalence, char-
acteristics, and natural history of feeding problems have yet to
be undertaken.

Preliminary information about the nature of feeding prob-
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lems in CL/P can be extracted from studies that have utilized
a variety of designs, data collection methods, and measurement
systems. Two retrospective investigations have examined the
prevalence of feeding problems and demonstrated that babies
with cleft palate (CP) and combined cleft lip and palate (CLP)
have significantly more difficulty feeding than those with cleft
lip (CL) (Drillien et al., 1966; Jones, 1988). Jones (1988) con-
ducted a retrospective chart investigation in the United King-
dom and reported that 25% of babies with nonsyndromic CL/
P (n = 202) had significant feeding problems. Among these,
babies with CP were reported to have slightly more difficulty
feeding than those with CLP. Moreover, babies with CL fed
well, which is consistent with parental perceptions of feeding
ability reported by others (e.g., Oliver and Jones, 1997) and
expert opinion (Shah and Wong, 1980; Wolf and Glass, 1992;
Glass and Wolf, 1999; Bannister, 2001; Miller and Kummer,
2001).

Reports describing feeding skills in CL/P are often contra-
dictory and lacking in detail. For example, two studies have
reported abnormal oral motor function (OMF) (specifically
tongue position) in participants with CP and CLP (Malek and
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TABLE 1 Cross Tabulation of Participant Characteristics and Demographic Data by Cleft Type at Entry Into the Study*

Total Cleft Lip Cleft Palate Cleft Lip and Palate
n (100%) n (%) n (%) n (%)

Total recruited 62 11 (17.74) 36 (58.06) 15 (24.19)
Type of cleft condition

Hard and soft palate 18 NA 18 (100) NA

Soft palate only 18 NA 18 (100) NA

Unilateral 20 11 (55.00) NA 9 (45.00)

Bilateral 4 0 NA 4 (100)
Gender

Male 33 7 (21.21) 17 (51.52) 9 (27.27)

Female 29 4 (13.79) 19 (65.52) 6 (20.69)
Comorbidity

Isolated cleft 39 10 (25.64) 18 (46.15) 11 (28.21)

Syndrome 4 0 2 (50.00) 2 (50.00)

PRS 7 NA 7 (100) NA

PRS + other anomalies 5 NA 5 (100) NA

Plus other birth defects 7 1 (14.29) 4 (57.14) 2 (28.57)

*NA = not applicable.

Psaume, 1983; Campo-Paysaa, 1987), but this is contradicted
by data from Brogan et al. (1987), who examined nine babies
by using videofluoroscopy and reported no discernible differ-
ences between cleft and noncleft babies regarding tongue po-
sition and movement during bottle feeding. Furthermore, there
is consensus in the literature that feeding sequelae (such as
excessive air intake, nasal regurgitation, fatigue, coughing,
choking and gagging on fluids, prolonged feeds, and discom-
fort) are commonly seen in babies with CL/P (Styer and Freeh,
1981; Jones et al., 1982; Clarren et al., 1987; Carlisle, 1998),
but there is little indication as to whether or not these are more
frequently associated with poor feeding or whether they occur
sporadically across the population.

Descriptions of many different feeding techniques and de-
vices for infants with cleft conditions are found in the litera-
ture. Reid (2004) reviewed the literature and appraised the ev-
idence for a range of feeding interventions and found that very
few were evidence based. Only 5 of the 55 papers reviewed
were data driven. Further examination revealed that many of
the interventions were based on a common assumption, name-
ly, that babies with CP and CLP have feeding problems be-
cause of impaired suction. Although several researchers have
demonstrated that CP does interfere with both suction and
compression (Choi et al., 1991; Mizuno et al., 2002), impair-
ment of other skills may also be critical to feeding success.
This is certainly the case in other pediatric populations. For
example, some preterm babies have abnormal OMF (Lau and
Schanler, 1996), altered sucking performance (Medoff-Cooper
et al., 1993; Gewolb et al., 2001), and oropharyngeal problems
(Newman et al., 2001), which contribute to poor feeding. In
CL/P it is also feasible that other feeding skills may be simi-
larly affected; therefore, investigation beyond impaired suction
and compression is warranted. The investigation of feeding
difficulties in babies with CL/P is also important because of
the potential impact on the baby (Felix-Schollaart et al., 1992;
Neiman and Savage, 1997), family (Field and Vega-Lahr,

1984; Endriga and Kapp-Simon, 1999; Young et al., 2001),
and health care resources (CSAG, 1998).

In summary, there has been no prospective population study
of the prevalence, natural history, and characteristics of feed-
ing in babies with cleft conditions. Therefore, the aim of this
investigation was to prospectively examine the natural history
of feeding skills in a cohort of babies with CL/P and to de-
termine the characteristics, risk factors, and predictors of poor
feeding during the first 14 months of life.

MATERIALS AND METHODS
Design

A prospective, longitudinal study of babies with CL/P was
undertaken. Baseline measures of feeding skills were recorded
at 2 weeks of age and repeated at 3 months and 14 months of
age. Ethics approval was granted from the Royal Children’s
Hospital Ethics in Human Research Committee (20017A) and
the Human Ethics Committee at La Trobe University. Informed
consent was obtained from each of the families before com-
mencement of the study.

Participants

This investigation aimed to recruit all babies born in Vic-
toria between January 2001 and July 2002. The prevalence of
CL/P varies between 1.3 and 1.7 cases per 1000 live births in
Australia; in Victoria, where the study was conducted, the in-
cidence is approximately between 105 and 110 live births per
year (Riley and Halliday, 2000). Sixty-two babies with a va-
riety of cleft conditions were recruited (Table 1). Of the 62
recruited babies, 11 had CL, 36 had CP, and 15 had CLP.
Families were mainly referred to the study from the cleft palate
team at the Royal Children’s Hospital, Melbourne, but some
were referred via CleftPalLS (the local parent support group).
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TABLE 2 Summary of Feeding Ability Protocols*

Feeding Ability

Good

Satisfactory

Poor

Neonatest

Infants (3 months)

Toddlers (14 months)

Breast or bottle feeding established in 48
hours

Feeding time for quota is =20 minutes

Consistent weight gain of =200 g/wk be-
yond 1 week of life

<20 minutes to take bottle and WHZ <1
SD below the mean

Cup feeding established (may still be breast
or bottle feeding)

Managing solids such as adult textures/fin-
ger foods consistently

2 to 7 days to establish feeding (breast or
bottle)

Feeding time for quota is 20 to 40 minutes

Weight gain <200 g/wk beyond the first
week of life

<40 minutes to take bottle or WHZ <2
SDs below the mean or both

Breast/bottle feeding predominantly, starting
to cup feed

Managing solids to at least a soft solids
consistency

More than 7 days to establish feeding

Feeding time for quota is 40 to 60+ min-
utes

Trregular weight gain or loss beyond the
first week of life

>50% of feed delivered via nasogastric
tube, or >40 minutes to take bottle or
WHZ >2 SDs below the mean or both

Enteral feeding continuing with solids or, if
fully oral, primarily having pureed solids

* WHZ = weight-for-height Z-score.
+ Modified from original work by Jones (1988).

The participants ranged from 9 to 25 days of age at entry
into the study (mean = 15.9, standard deviation [SD] = 3.45).
The majority of participants were first-born singletons and the
product of a full-term pregnancy. Birth weights reflected ges-
tational age, with most participants clustering around the local
average for this growth index. Approximately 18% of the co-
hort had a positive prenatal diagnosis of CL/P and 30.7% re-
ported a positive familial history of CL/P in either first- or
second-degree relatives.

Over half of the sample had a cleft condition in isolation
(63%), that is, in the absence of a broader syndrome or co-
existing congenital anomaly. Seven babies were classified as
having nonsyndromic Pierre Robin sequence (PRS), and an-
other five were classified as having PRS plus an additional
congenital defect or syndrome (PRS+) such as Sticklers syn-
drome or spondyloepiphyseal dysplasia. Another four syn-
dromic babies were identified. Two babies in the CP group had
oculoauriculaovertebral dysplasia (Goldenhar syndrome) and
Van der Woude syndrome, and two babies in the CLP group
had lobar holoprosencephaly and multiple hormone deficiency.

A validation process using data from the Victorian Perinatal
Data Collection Unit’s Birth Defects Register (Riley and Hal-
liday, 2000) was conducted to establish how representative the
sample was of the Victorian CL/P population. The results of
the validation process indicated that there were no significant
differences between the proportion of babies with CL (chi-
square(l) = 0.7670, p = .38) and the proportion of babies
with CLP (chi-square(1) = 1.9875, p = .16) reported for the
Victorian population and study participants. However, there
was an overrepresentation of CP participants (chi-square(1) =
3.9216, p = .048) within the study cohort and an overabun-
dance of babies with PRS+ (Fisher exact, p = .01) compared
with prevalence rates in Victoria for previous years.

At the successive data collection appointments scheduled
when participants reached 3 months and then 14 months of
age, a proportion of the participants was lost to follow-up. The
rate of attrition was 12.9% between the first and second ap-
pointments and then a further 27.8% between the second and
third appointments. The overall attrition rate was 37%.

Procedure

Families were visited at home for the first two appointments
and attended the Royal Children’s Hospital (Melbourne) for
the third appointment. All appointments commenced with a
structured interview designed to capture demographic, medi-
cal, and feeding information, which was recorded on the Cleft
Palate Feeding Survey. Direct assessments of specific feeding
behaviors were then undertaken. The outcomes in terms of
OME feeding sequelae, and feeding efficiency are reported in
this paper. Sucking performance (e.g., suction, compression,
suck width), breast-feeding patterns, and growth and devel-
opment are the subjects of forthcoming papers.

At each appointment, a protocol to classify feeding ability
was applied to participants to determine the prevalence of
good, satisfactory, and poor feeders within the cohort. The
protocol for neonates (2 weeks of age) was modeled on pa-
rameters described by Jones (1988), including time taken to
establish feeding (days), time to feed (minutes), and weight
gain (grams). Three versions of the protocol were necessary
to accommodate the advancing age and feeding skills of the
participants (Table 2).

At the first appointment, a scheduled bottle or breast feed
was videotaped, and OMF was measured by using the Neo-
natal Oral Motor Assessment Scale (Palmer et al., 1993). This
instrument categorizes normal, disorganized, and dysfunctional
sucking behavior.

Oral motor function was not assessed at the second data
collection appointment because there were no standardized
tests available for 3-month-old infants. At the third appoint-
ment, OMF was measured by using the screening version of
the Schedule for Oral Motor Assessment (Reilly et al., 2000).

Results of intra- and interrater reliability for each of the
tools confirmed agreement between two raters ranging from
88% to 100%, which was considered good to excellent.

Mothers of participants in the current study were asked
whether coughing, choking, gagging, nasal regurgitation, or a
wet or gurgly voice quality (i.e., feeding sequelae) occurred
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during or immediately after feeding. Parental responses were
recorded on the Cleft Palate Feeding Survey.

Feeding efficiency was calculated from parental report of
the time taken to feed the baby (minutes) and quota consumed
(milliliters) and expressed as milliliters per minute (mL/min)
(Lau et al., 1997, Mizuno and Ueda, 2001; Mizuno et al.,
2002). Feeding efficiency was calculated as mL/min under
conditions where participants were fed with their own bottle
and preferred milk. Participants who were nil by mouth or
fully breast fed were excluded from this assessment.

Statistical Methods

Descriptive statistics were used to determine the prevalence
of babies with good, satisfactory, and poor feeding skills at
each of the data collection appointments. The composition of
each of the feeding skills groups was examined for cleft type
(CL, CP, CLP) as well as syndrome or PRS. The associations
among feeding ability, OME and feeding sequelae were ex-
amined by chi-square or Fisher exact tests (Schwartz and Pol-
gar, 2003). Multivariate logistic regression analyses were un-
dertaken to confirm the predictors of poor feeding.

The measure of feeding efficiency (mL/min) gathered via
parental report showed promise in discriminating babies with
poor feeding skills from those with adequate (good or satis-
factory) feeding skills. Therefore, a receiver operating char-
acteristic (ROC) curve analysis was undertaken to determine
the discriminatory accuracy of this measure (mL/min) as a
screening tool. A ROC curve expresses the relationship be-
tween the sensitivity and specificity for a given test (Fletcher
et al., 1988).

RESULTS

There was a fairly even distribution of feeding skills across
the neonatal sample (n = 62). Thirty-one percent (n = 19) of
participants had good feeding skills, 37% (n = 23) had satis-
factory feeding skills, and 32% (n = 20) had poor feeding
skills. Only 9 of the 20 poor feeders were feeding orally. These
babies were slow to establish bottle feeding (taking between
7 and 14 days to manage full oral feeds) and slow to consume
quota (median = 55 minutes; interquartile range [IQR] = 53,
60; range = 41 to 90 minutes). Furthermore, they had a history
of poor weight gain beyond the first week of age. Of the re-
maining 11 poor feeders, 8 continued on full enteral feeds via
nasogastric tube, and 3 were on partial oral feeds (with more
than 50% of the daily quota obtained via enteral means). The
association between cleft condition and neonatal feeding skill
was significant (Fisher exact, p = .001). Babies with CL were
typically good feeders (n = 9/11) and never poor feeders.
Fourteen percent of CP participants were good feeders, 42%
were satisfactory feeders, and 44% were poor feeders. Partic-
ipants with CLP were relatively evenly distributed across the
three feeding skills groups (33% recorded good feeding ability,
40% recorded satisfactory feeding ability, and 27% recorded
poor feeding ability).

Poor feeders were heterogenous regarding syndrome diag-
nosis. Thirty-five percent of poor feeders had nonsyndromic
CL/P, and the remaining 65% had various syndromes and PRS.

By 3 months of age, 44 of the 54 remaining infants were
adequate feeders—31.5% were good feeders and 50% were
satisfactory feeders. Ten participants (18.5%) were poor feed-
ers. Five of these were nil by mouth and fed via nasogastric
tube. Four were partially orally fed, receiving at least 50% of
nutritional and hydration requirements via nasogastric tube and
the remainder via oral intake. One poor feeder was fully orally
fed. However, this participant took more than 60 minutes to
feed and had a weight-for-age Z-score more than two SDs
below the reference mean. Nine of the 10 poor feeders had
either PRS or PRS+. The 10th participant (the only oral feed-
er) was classified as nonsyndromic unilateral CLP.

At 14 months of age, only 6 (15%) of the remaining 39
participants were classified as poor feeders. Five of these had
PRS(+) and one had lobar holoprosencephaly. Two PRS(+)
participants were fed via gastrostomy tube with some food
offered orally. The remaining four poor feeders were fed orally
but had not advanced to age-appropriate consistencies such as
cut-up foods or finger food. They were fed puree solids and
were drinking from a bottle or spout cup.

Most participants lost to follow-up had adequate (good or
satisfactory) feeding skills at the time of attrition. Moreover,
neonates with adequate feeding skills who continued in the
study rarely (only 1 of 39) worsened, and poor feeders showed
a trend of improvement over time. These observations were
used first to impute data for the 23 participants who were lost
to follow-up (see Table 3) and second for comparison with the
actual data gathered at each of the appointments.

Table 3 illustrates the natural history of feeding skills across
the study period. Imputed feeding ability classifications are
written in text in the cells where participants were lost to fol-
low-up. Comparison of imputed data with actual data revealed
striking similarities: 32% of newborns (n = 20/62) in the co-
hort had poor feeding skills, and this reduced to 19% (actual
n = 10/54, imputed n = 12/62) at 3 months of age. By 14
months of age, analysis of actual data suggested that only 15%
(n = 6/39) of the remaining cohort had poor feeding ability,
which is almost the same rate yielded from the imputed dataset
(16%, n = 10/62).

Abnormal OMF was identified in 31% (n = 15/62) of ne-
onates and later in 15% (n = 6/39) of toddlers aged 14 months.
Eighteen of the 19 neonates with good feeding skills demon-
strated normal OMF during nutritive sucking. One good feeder
had disorganized OME which was characterized by arrhythmic
jaw and tongue movements and an inability to sustain a suckle
pattern beyond 2 minutes. A similar result was obtained for
the satisfactory feeders, with 22 of the 23 having normal OME
One satisfactory feeder had disorganized OME which was
again characterized by arrhythmic jaw and tongue movements.
Oral motor function was variable among the poor feeders. Sev-
en of 20 poor feeders had normal OME and a further 7 had
disorganized OME Those with normal OMF were nonsyn-
dromic, and those with disorganized OMF had PRS(+). Un-
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TABLE 3 The Progression of Feeding Skills Across the First 14 Mo of life—Including Imputed Data

# Cleft Syndrome Neonates (2 weeks) Infants (3 months) Toddlers (14 months)
1 CL -
2 CL -
3 CL -
+ CL -
5 CL -
6 CL -
i CLP -
8 cLp - adequate
9 cpP - adequate
10 CP -
11 CLP -
12 CLP -
13 CL - adequate
14 CP - adequate
15 CLP - adequate
16 CP - adequale
17 CL - adequate adequate
18 cp - adequate adequate
19 CL - adequate adequate
20 CL -
21 cp -
22 CP Van der Woude
23 CLP -
24 CcLp -
25 CL -
26 CP -
27 cP -
28 CP -
29 Cp -
30 CLP -
31 CLP -
32 CP PRS+ adequate
33 cp - adequate
34 CP - adequale
35 CP -
36 CP -
37 CP - adequate adequate
38 Cp - adequate adequate
39 CLP - adequate adequate
40 CP -
41 cP PRS
42 CLP -
43 CP -
44 cP -
45 CP -
46 CLP -
47 cp Holoprosencehaly _
48 cpP - adequate
49 CpP PRS adequate
50 CLP - adequate
51 CLP MHD adequate
52 CP PRS+ poor
53 ER PRS poor
54 cP PRS
35 CP PRS+
56 ce PRS+
57 cP PRS+
58 CP PRS
59 cp PRS
60 cp PRS
61 CP - poor poor
62 CLP GoldenHar poor poor

[ Poor=20/62;32% | Poor=12/62; 19% | Poor=10/62; 16% |
Note. Adequate feeding ability was a broad classification indicating either good or satisfactory feeding ability

Imputed value
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TABLE 4 Sensitivity and Specificity of Cut-Points for Feeding Efficiency of Neonates and 3-Month-Old Infants*

Correctly
Cut-Point, Sensitivity, Specificity, Classified,
mL/min % % LR+ LR—
Neonates <22 100.00 90.00 7.60 0
Infants <33 100.00 97.50 35.00 0

* LR+ reports the likelihood ratio for a positive test result, and LR— reports the llikelihood ratio of a negative test result. Detailed data describing the results for other cut-points are available

from the authors on request.

like the good and satisfactory feeders, some poor feeders (n
= 6/20) were classified as having dysfunctional OME These
participants had lobar holoprosencephaly (n = 1), Goldenhar
syndrome (n = 1), multiple hormone deficiency (n = 1), and
PRS(+) (n = 3). Examples of oral motor dysfunction (OMD)
included minimal jaw excursions and absence of both jaw and
tongue movements for significant periods of time. The asso-
ciation between OMF and feeding ability reached statistical
significance with good and satisfactory neonatal feeders more
likely to have normal OMF compared with poor feeders (Fish-
er exact, p < .001).

At 14 months of age, normal OMF was recorded for 85%
(n = 33/39) of all the participants, and OMD was recorded
for the remaining 15% (n = 6/39). Ninety-six percent of good
feeders and 88% of satisfactory feeders had normal OME
whereas only 20% of poor feeders achieved the same result.
A positive association between OMF and toddler feeding skill
was confirmed (Fisher exact, p = .001).

Mothers of poor neonatal feeders reported a higher propor-
tion of nasal regurgitation, wet or gurgly phonation, coughing,
choking, gagging, and distress during feeding compared with
mothers of good and satisfactory feeders. A statistically sig-
nificant result was detected by Fisher exact tests between feed-
ing ability and nasal regurgitation (p = .001), wet or gurgly
phonation (p = .016), coughing (p = .014), choking (p =
.001), gagging (p = .037), and distress (p < .001).

At 3 months of age, sequelae were reported for more than
half of the participants (n = 40/62, 65%), whereas 23% (n =
14/62) were confirmed as asymptomatic. Missing data were
registered for 13% (n = 8/62) of the sample. Statistically sig-
nificant associations were confirmed by Fisher exact statistical
tests for feeding ability and nasal regurgitation (p = .031),
coughing (p = .009), choking (p = .011), gagging (p = .015),
and distress (p = .002).

By 14 months of age, only 13% (n = 8/62) of the cohort
were reported to have persistent sequelae, usually nasal regur-
gitation, associated with feeding episodes. Half of the toddlers
were now reported to be asymptomatic (n = 31/62). The out-
come for the remaining 37% (n = 23/62) of the cohort was
unknown. The association between nasal regurgitation and
feeding ability was just significant (p = .046). Nasal regurgi-
tation was reported for 5 of 39 toddlers (1 good feeder, 2
satisfactory feeders, and 2 poor feeders).

After controlling for the independent variables of cleft con-
dition, birth weight, Apgar score, and gestational age, the pres-
ence of syndrome or PRS(+) was statistically significant in
identifying poor neonatal feeders (p = .001). The odds of be-

ing a poor feeder were almost 15 times greater when a diag-
nosis of syndrome or PRS(+) was made compared with non-
syndromic, non-PRS(+) counterparts. At 3 months of age, the
presence of a syndrome or PRS(+) continued to be a statisti-
cally significant predictor of poor feeding (p = .005), with the
odds of being a poor feeder 53 times greater for infants with
a positive diagnosis of syndrome or PRS(+) compared with
counterparts with nonsyndromic CL/P. By 14 months of age,
only syndromic or PRS(+) participants were classified as poor
feeders.

A diagnosis of syndrome or PRS(+) cannot always be made
immediately after a baby is born. Therefore, a logistic regres-
sion analysis was performed to determine whether or not poor
feeding skills could be predicted from the independent variable
cleft type (CP, CLP) when other variables such as syndrome
were not controlled. The results confirmed that there was no
significant effect for cleft type (p = .24); thus, neonates with
CP or CLP were equally likely to have poor feeding skills.

To determine whether the feeding efficiency (mL/min) mea-
sure was a useful clinical index for identifying poor feeders,
its precision against a reference test (the neonatal feeding abil-
ity protocol) was examined by a ROC curve analysis. The
feeding efficiency (mL/min) measure identified all neonates
with poor feeding ability (sensitivity = 100%) when a cut-
point of <2.2 mL/min was chosen for selection of cases. The
corresponding specificity (86.84%) and positive predictive val-
ue (88%) were high (Table 4). Furthermore, the area under the
ROC curve was 0.99 (95% confidence interval = 0.96, 1.0),
confirming excellent overall performance of the measure.

Results of a second ROC analysis suggested that the feeding
efficiency measure retained high discriminatory accuracy when
used with 3-month-old infants. A cut-point of <3.3 mL/min
resulted in 100% sensitivity, 97.14% specificity, and 97% pos-
itive predictive value in identifying infants with poor feeding
skills (Table 4).

DISCUSSION

Our data revealed that poor feeding diminished but did not
entirely resolve during the 14 months of investigation. From
an initial prevalence of 32% in neonates, the frequency re-
duced to 19% in infants (3 months of age) and 15% in toddlers
(14 months of age). The neonatal rate was comparable with
results reported by Drillien et al. (1966), who classified 32%
(n = 47/149) of babies with CL, CP, CLP, and PRS as having
severe feeding difficulty according to length of time taken to
feed. Not surprisingly, the rate of poor feeding was much high-
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er than the 1% reported for otherwise healthy neonates (Mo-
tion et al., 2001). The trend of persistent feeding problems
reported in the current study supports previous parental reports
of poor intake and prolonged feeding times continuing well
beyond the first 3 months of life (Zickefoose, 1957; Drillien
et al., 1966; Trenouth and Campbell, 1996).

By 3 months of age, all but one of the nonsyndromic par-
ticipants was an adequate feeder. This should be reassuring to
the families of babies with nonsyndromic CL/P and to profes-
sionals alike. However, the path for syndromic and PRS(+)
participants was different. Some participants demonstrated ad-
equate feeding by 3 months of age, but others had persistently
poor feeding to 14 months of age (the end point for review in
the current study). All toddlers described as poor feeders had
a confirmed syndrome or PRS(+) diagnosis. These data pro-
vide important information for service planners. First, the
prevalence of poor feeding in a cohort of CL/P newborns may
be significant even when syndromic and PRS(+) participants
are excluded. Second, nonsyndromic CP and CLP neonates are
equally likely to need feeding assistance in the first months of
life, but by 3 months of age poor feeding will likely resolve.
Third, participants with syndromes or PRS(+) are more com-
plex and may require feeding support services for much longer,
even beyond 14 months of age.

Oral motor dysfunction, which may have contributed to poor
feeding, was mainly confined to participants with PRS(+) and
recognized syndromes. Oral motor dysfunction is thought to
arise primarily from neurological immaturity or impairment
(Miller-Schuberth, 1994) but may also arise from structural
abnormalities (Glass and Wolf, 1999). It is likely that both of
these hypotheses were applicable to the current CL/P cohort,
which included syndromic and nonsyndromic participants.
However, further investigation is required to understand the
basis of OMD in babies with cleft conditions.

Sequelae were commonly associated with feeding episodes
in neonates with CL/P, particularly those with poor feeding
skills. At least some of the behaviors persisted in half of the
cohort to 3 months of age and in a small percentage of partic-
ipants to 14 months of age. Nasal regurgitation was the most
commonly reported behavior at each of the three appointments.
Elimination of nasal regurgitation is desirable because the re-
gurgitation may lengthen the duration of a bottle or breast feed
(Sidoti and Shprintzen, 1995), is unpleasant for the baby, and
is potentially stressful for the mother (Zickefoose, 1957).

The best mechanism for detecting feeding problems in ba-
bies with CL/P remains uncertain and is probably dependent
on local issues such as geography, human resources, and the
size of the CL/P population. We believe that a diagnostic feed-
ing assessment of all new babies with CL/P is unrealistic and
indeed unnecessary. However, universal surveillance with a
screening tool could be an efficient way to identify ““at risk”
babies, who should then be referred onward for verification of
diagnosis by a suitably qualified feeding specialist. The screen-
ing test described in the current study was easily applied but
has limitations.

First, the measure was derived from parental report and is

potentially unreliable (Reilly et al., 1996; Stallings et al.,
1996). Second, replication with a large sample is required to
yield precise estimates of sensitivity and specificity (Gigeren-
zer, 2002). Third, and most importantly, there are limited nor-
mative data available for feeding problems in the general pop-
ulation, and this affects the diagnostic accuracy of the screen-
ing test itself (Coughlin and Pickle, 1992). In these circum-
stances it is conventional to choose a cut-point with high
specificity and sacrifice some sensitivity and in doing so re-
duce the incidence of false positives. This ameliorates conse-
quences such as psychological harm associated with incorrect
selection and unnecessary consumption of services (Gigeren-
zer, 2002). However, we choose to retain a high sensitivity in
this investigation because the risk of missing true cases (babies
with poor feeding skills) was viewed as unacceptable because
of the potential impact on growth, development, and well-be-
ing (Field and Vega-Lahr, 1984; Felix-Schollaart et al., 1992;
Neiman and Savage, 1997; Endriga and Kapp-Simon, 1999;
Young et al., 2001). Furthermore, incorrectly identifying some
adequate feeders as poor feeders was unlikely to cause psy-
chological or physical harm or consume excessive health re-
sources. Anecdotal evidence from our cohort also suggested
that mothers welcomed the opportunity to have their babies’
feeding skills examined whether there was a problem or not.
This was probably because there is high parental concern about
feeding in the neonatal period (Young et al., 2001).

The validation process confirmed that the sample was well
distributed for CL, CLP, and PRS. However, there was an over-
representation of CP and an unexpectedly high rate of PRS(+).
Furthermore, most participants were recruited via the Royal
Children’s Hospital, so they were more typical of a clinical
sample than the broader Victorian population. Because partic-
ipants with PRS(+) had a greater risk of poor feeding skills
compared with other members of the cohort, and because they
were overrepresented in the current sample, the prevalence fig-
ures reported for poor feeding skills may reflect an overesti-
mation of the true prevalence in the Victorian population. Nev-
ertheless, the high prevalence of poor feeders in this clinical
cohort suggests that early detection and management of feed-
ing difficulties is important.

CONCLUSION

Poor feeding skills were prevalent in a clinical cohort of
newborns with CL/P and in some cases persisted to 14 months
of age. Oral motor dysfunction, feeding sequelae, and poor
feeding efficiency were characteristic of the problem. Babies
with identifiable syndromes and PRS were greatly at risk of
early, and in some cases persistent, feeding problems.
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