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Abstract: Tube dependency is recog-
nized as an unintended result of long-
term tube feeding in infants and young 
children. The condition involves dis-
turbing side effects such as vomiting, 
gagging, and active food refusal. It pre-
vents infants from making the transi-
tion from tube to oral feeding and from 
starting to learn to eat in the absence 
of any medical indication for contin-
uation of enteral feeding. Tube depen-
dency can have a destructive impact on 
the child’s development, even in cases 
when the nutritional influence might 
be beneficial. The authors set up recom-
mendations for the prevention of tube 
dependency and suggest guidelines  
for weaning tube-dependent children 
based on the results of the Graz pro-
gram and satellite programs using a 
similar model. A sample of 221 tube- 
dependent patients aged 4 months to 15 
years of age provided the clinical study 
group on which this article is based. 
Begun in 1987, a comprehensive tube-
weaning program was developed on the 
basis of clinical experience and encoun-
ters with more than 430 tube-dependent  
children in 20 years, resulting in a suc-
cess rate of 78/81 (96% for 2007) and 
79/84 (94% for 2008). Placement must 
be preceded by clear criteria and a deci-
sion as to the indicated nutritional goal 

and time of use. The placement of a 
temporary tube must generate a plan 
covering maintenance issues, including 
time, method, and team for weaning. 
Aspects of tube feeding that go beyond 
purely medical and nutritional issues 
need to be considered to minimize the 
frequency and severity of unintended 
tube dependency in early childhood.

Keywords: gastrostomy; enteral feeding; 
nasogastric tube; child; disability; dysphagia; 
infantile feeding disorders; food refusal

T ube dependency is a distressing  
and unintended result of tube 
feeding in infancy. The condition 

of tube dependency can be defined as 
active refusal to eat and drink, lack of 
will to learn or the inability, and lack of 
motivation to show any kind of precur-
sors of eating development and eating 
and drinking skills after a period of gas-
tric feeding. It is characterized by overt 
disinterest, food avoidance and active 

refusal, gagging, vomiting, oversensitivity,  
fussiness, and other oppositional and 
aversive behavior. It may influence the 
quality of life of the affected infants and 
their families to such a degree that all 
other troubles fade into insignificance 
besides the nightmare of a child who 
will not eat or drink. Nevertheless, tube 
dependency is not recognized as a prob-
lem by many pediatricians.

Tube dependency is a new morbid-
ity characterized by the need to remain 
tube-fed after the period of indicated use 

of enteral feeding, regardless of med-
ical criteria. It can affect children with 
severe developmental delays and cere-
bral handicaps just as well as children 
who are highly intelligent and show  
age-appropriate development in all lev-
els except eating and drinking. Tube 
dependency may be medically necessary 
for some patients—for instance, in  
wake coma patients and patients with 
dysphagia, recurrent episodes of  

“Avoiding tube dependency starts first and  
foremost with the decisions physicians make when 

placing the tube and during follow-up.”
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aspiration, severe metabolic diseases, 
and the need for bad-tasting specific 
diets or any patient too ill to be stressed 
with oral feeding for diverse medical 
reasons. This is unavoidable and non-
preventable tube dependency. It is seen 
in all patients with permanent feeding 
tubes.

In this article, we discuss the topic 
of preventable tube dependency. Tube 
dependency develops in children who 
have the ability to ingest and digest food 
but cannot be weaned from tube feed-
ing, so their lacking technique of oral 
intake becomes the sole reason for the 
tube to be left. The children should and 
could learn to eat and drink but resist 
doing so. Their growth might be well 
adapted with the help of tube-fed for-
mula, but weight gain might in some 
cases also be poor despite tube-assisted 
enteral intake. Caregivers often develop 
an obsessive drive to feed the child 
orally and may indulge in frustrating  
and intrusive feeding attempts, causing 
further desperation.

There are 3 primary phases in tube  
feeding. The first phase is directed  
toward achieving defined nutritional and 
anthropometric targets. The second is  
the maintenance phase, in which these 
targets are maintained. The third phase—
for children with temporary feeding 
tubes—is the weaning phase. A seemingly  

inescapable consequence of the first or 
second phase is tube dependency,  
which can occur as early as 1 week 
after initiation of gastric feeding. It can 
affect children of different ages and 
seems to be independent of the under-
lying medical diagnosis. Although more 
and more children are becoming tube 
dependent, there are no epidemiologi-
cal data on this topic. Because this con-
dition is not recognized as a diagnosis 
in itself, there exist no data on the num-
ber of affected children in any country. 
There is indeed some literature on suck-
ing development in premature infants, 
including questionnaires identifying early 
feeding problems1-10 and toddlers,11-21 as 
well as studies dealing with the com-
plexity of swallowing22-31 in prematurely 
born, healthy, and handicapped chil-
dren, but tube feeding as a medical inter-
vention in itself and its functional impact 
on children’s development has not been 
recognized yet as a powerful interven-
tion and therefore has not been investi-
gated adequately. Because the duration 
of tube feeding may affect the ability to 
wean children without specialized inter-
ventions, it is of great importance to 
detect disturbed eating patterns and tube 
dependency as early as possible. The rec-
ommendations presented here are based 
on the experience of an interdisciplinary 
group involved exclusively with tube-fed 

and tube-dependent children. The fol-
lowing paragraphs are divided into tech-
nical (T), nutritional (N), functional (F), 
developmental (D), and caregiver (C) 
aspects, although in practice, these issues 
intermingle strongly.

Pretube Staging	

T: Avoiding tube dependency starts  
first and foremost with the decisions 
physicians make when placing the tube 
and during follow-up. The main aim of 
pretube staging is the diagnosis of the 
underlying problems and the decision 
about the type of tube and feeding strat-
egy to be used. Apart from emergen-
cies, tube placement should be preceded 
by thorough assessment by an interdisci-
plinary team. Depending on the specific 
diagnosis, the subspecialty of the main 
physician will vary as well as the subspe-
cialty of the therapists involved. The pre-
paratory team has several responsibilities: 
(1) to define goals and ensure the qual-
ity and quantity and duration of the rec-
ommended enteral nutrition32-41; (2) to 
maintain awareness of the developmental 
aspects, including safe swallowing; (3) to 
exclude all remedial causes of poor feed-
ing, including food allergies and causes 
of painful swallowing such as by gas-
troesophageal reflux disease (GERD), 
and rule out diseases that lead to dys-
phagia and anorexia; and (4) to estimate 
the impact of interactive aspects, includ-
ing assessment of the caregivers. Without 
goals, prolonged tube feeding is to be 
expected and might postpone the deci-
sion to initiate primary or complemen-
tary oral feeding, thus leading even more 
likely to tube dependency.

N: A nutritional program and tube feed-
ing strategy should be prepared prior 
to tube placement. Bolus feeding, oral 
feeding followed by tube feeds during 
the day or by nocturnal supplementa-
tion, and continuous feeds are common 
options. As a general rule, oral feeding 
followed by bolus supplementation or 
nocturnal tube feeding with oral intake 
by day has the additional benefit of pre-
serving oral activity and feeding habits, as 
well as hunger and satiety cycles. Patients 
intolerant to bolus feeding or with severe 
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malabsorption may benefit from continu-
ous feeding.

F: Poor weight gain, protection from 
aspirations, metabolic needs (glucose 
delivery), and dysphagia are the most 
common indications for tube placement. 
Although growth and metabolic param-
eters as well as surgical arguments are 
more commonly recognized, symptoms 
of dysphagia might require additional 
expertise. In cases requiring long-term 
enteral feeding and a gastrostomy, it 
might be prudent to have a trial of naso-
gastric feeding for several days prior to 
gastrostomy placement to ensure feeding 
tolerance.

C: The question of psychological vari-
ables influencing feeding trials has been 
discussed. Parental reactive psychopa-
thology is very hard to distinguish from 
prior existing psychological findings 
as long as the child is tube fed and or 
severely unwell.42-44 A sensitive interview 
with the parents before the weaning pro-
cess is started should try to address and 
respect the topic of additional psychoso-
cial stressors and/or parental psychiatric 
imbalance. The integration of a psycholo-
gist or psychiatrist dealing specially with 
the parents is recommended in cases of 
severely traumatic experiences.45-49 The 
distinction of primarily stressful parental 
feeding behavior with consecutive infan-
tile food aversion versus the existence of 
a primary eating behavior disorder due 
to a functional or neurosensory impair-
ment of the child is extremely difficult 
and basically useless because eating diffi-
culties are by nature always interactively 
dependent and influencing both the child 
and the feeding caregiver mutually.50-62 
For coaching traumatized parents to learn 
to support their child more effectively, 
one should focus the intervention more 
on learning to change their perception 
and awareness of their child’s cues than 
on starting a psychodynamic treatment 
on a psychiatric level.

Tube Placement

T, N, F: The need for short-term tube 
feeding is the main reason for nasogas-
tric tube placement. Although the rec-
ommended length of tube feeding is 

arbitrary, by short term, we suggest a 
period up to 2 months; this would apply 
to premature infants, surgical correc-
tions of inborn anomalies, and treatment 
of infants suffering from prolonged diar-
rhea. If, on the other hand, diagnosis 
includes an expected phase of prolonged 
insufficiency of oral intake (eg, lasting 
more than 2 months)—as seen in chil-
dren with severe neuromuscular diseases, 
neurodegenerative diseases, metabolic 
disorders, regression of developmental 
milestones, recurrent aspirations, chronic 
lung disease, and so on—percutaneous 
endoscopic gastrostomy (PEG) insertion 
with subsequent placement of a gas-
trostomy button is recommended. Early 
PEG placement avoids facial irritation, 
nasal adhesions, oral and nasal irritation, 
and chronic infections and decreases 
the risk of aspiration due to migration 
of the nasogastric tube into the esoph-
agus. Infants suffering from progressive 
failure to thrive require especially cau-
tious assessment of nutritional and devel-
opmental aspects. Conflicts of interest 
between caregivers and infants, such as 
in infantile feeding disorders, should not 
be solved by tube feeding unless the 
nutritional state is precarious.

D, C: The choice of primary PEG must 
be justified. Children with metabolic dis-
orders requiring specific diets will proba-

bly benefit from primary PEG placement, 
allowing them to use their mouth for 
additional oral intake but without the 
pressure of ensuring anabolic metabo-
lism. A not proven clinical impression is 
that later tube weaning is far easier, is 
less traumatic, and risks less weight loss 
when weaning infants and toddlers from 
PEG tubes. They allow more sensitive and 
gradual reduction of volumes without the 
risk of recurrent traumatizations in cases 
of unexpected drawbacks. Prospective 
data analysis will need to prove this quite 
common clinical observation.

Tube Maintenance

T: Tube placement must involve 
responsibility for its impact on growth 
and development, including not only 
nutritional and medical but also ethi-
cal and legal issues. During the mainte-
nance stage, professionals frequently do 
not take the time to plan the tube wean-
ing stage. For this to occur, anthropo-
metric goals must be set and monitored. 
Once they are achieved, weaning should 
be discussed by the team and with the 
parents.

N: Nutritional efficiency should be eval-
uated frequently during the period of 
nutritional restitution and at least monthly 
in the first few months following tube 
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placement in children requiring pro-
longed enteral feeding. If gastric feed-
ing fails to result in growth improvement, 
compliance with the nutritional program, 
nutritional goals, and the reason for lack 
of improvement need to be reassessed, 
and removal of the tube might need to 
be considered as a possible option of 
choice.

F: Assessment of dysphagia or esoph-
ageal reflux, if existent, will indicate 
whether prior findings need reevalua-
tion. Nonintrusive oral stimulation should 
always be encouraged before and during 
tube feeding. It might be advantageous 
to suggest continuous tube feeding dur-
ing the night and smaller meals during 
the day. This allows for periods of hun-
ger during the day, which can facilitate 
oral intake. As infants lose the instinc-
tive connection between the sensation 
of full stomach and eating, even after a 
short period of tube feeding, the family 
should be provided with recommenda-
tions for safe oral stimulation. It cannot 
be assumed that an exclusively tube-
fed child will suddenly begin to eat by 
mouth when tube feeding is reduced or 
terminated.

D: Feeding skills, from intake of liquids 
to semisolids and solids, develop step by 
step. To enable normal development in 
children with temporary tubes, safe oral 
stimulation with real food or toy food is 
recommended. Such activity should be 
supervised professionally. At home, the 
child should be involved in cooking activ-
ities and have the opportunity to touch 
and taste real food during tube feeding. 
Bolus tube feeding should take place dur-
ing family meals and not in the crib, bath-
room, or other isolated locations. For 
children with dysphagia, safe oral stimu-
lation might include exercises without liq-
uid or food. Therapy should also include 
positioning, increasing sensory input, and 
touching different textures of food.

C: Tube insertion generally results in 
some initial relief to caregivers. Any 
observation by parents about changed 
behavior or troubling side effects should 
be taken seriously. The question when to 
begin weaning is usually raised first by 
the parents; they want to know whether 
their child is ready for tube removal. The 

main task in tube maintenance should be 
to keep the child interested in touching 
and interacting with food without regard 
for intake volume. Force feeding and con-
stant offering and urging must be pro-
hibited because it hinders the progress 
of self-regulated feeding development. 
Discussions about tube feeding should 
not take place in the presence of the child 
because children feel ashamed about 
being different and often show oppo-
sitional behavior with respect to adult 
expectations. It is ethically unacceptable 
to make parents hope that tube wean-
ing will be possible when it is unsafe or 
impossible because of the child’s medical 
condition. It is also unacceptable not to 
wean a child with a self-feeding potential 
if the only problem is the nonavailability 
of appropriate treatment. Tube-fed chil-
dren with the potential to eat should be 
helped to do so as soon and as effectively 
as possible; those who lack the potential 
of self-regulated oral feeding will need a 
permanent tube and should not be also 
traumatized by ineffective trials.

Assessment of 
Weaning and Priming

There is extremely little literature on 
the explicit topic of tube weaning. Some 

reports of force feeding and involvement 
of the child into behavioral sequences 
of directive feeding are highly distress-
ing and not convincing in outcome.63-68 
The occurrence of serious medical com-
plications of long-term tube feeding—
such as infection, perforation, dislocation, 
chronic skin eczema, dumping syn-
drome, and, most commonly, recurrent 
daily vomiting69-73—suggests the need for 
effective tube-weaning programs for chil-
dren. In addition, the increasing numbers 
of survivors of short bowel syndrome 
who are fed on continuous drip by cen-
tral venous lines are another convincing 
group of patients needing effective mod-
els for learning how to eat, even if being 
delayed in this specific developmental 
item by years.

T: Before starting the weaning process, 
the child must be in a stable medical 
condition. The duration of tube feed-
ing should have clearly passed the goals 
for the original indication. Children older 
than 2 years of age should be informed 
in advance about the intended project.

N: Fear of loss of weight is commonly 
the main argument against weaning. 
However, there are good arguments for 
weaning even in the presence of nutri-
tional concerns. In a study sample of 221 
tube-dependent infants, more than 90% 
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of the children had been tube fed for 
most of their lives.74-77 Even though they 
had been exclusively fed by tube with 
a high caloric formula, the major part of 
this group was below average weight for 
length, with a body mass index (BMI) 
below the expected range. Apart from 
developmental and social advantages, 
oral nutrition is better used. Treatment of 
children with infantile feeding disorders 
and failure to thrive (FTT) often leads to 
initial weight loss when intrusive feeding 
behaviors are stopped, but children usu-
ally maintain or increase weight curves 
over time as oral intake and enjoyment of 
food increase.

F: All therapeutic activities should be 
reassessed routinely and terminated if the 
child fails to show good cooperation and 
progress.

D: A child able to sit should not be 
fed on a parent’s lap. He or she should 
be allowed to interact frontally with the 
feeding person, who should also indulge 
in eating at the same time. Ideally, this 
occurs at the family meal. Swimming 
and any interaction with soap-free water 
is another way to enhance swallowing 
of water in a nonintrusive manner. Play 
therapy and psychological guidance can 
also be helpful in this phase. Allowing 
oral intake, even if minimal prior to 
weaning, may facilitate weaning down 
the stage. Children receiving continu-
ous feeding or rigid bolus feeding should 
preferentially be placed on nocturnal 
continuous feeding with periods during 
the day when they are not fed to gener-
ate a hunger pattern.

C: Parents of tube-fed children feel 
unhappy about their plight. If the dura-
tion of tube feeding exceeds the pre-
dicted period of time, they will wish to 
start tube weaning but lack the means 
to do so. A vicious circle of insecurity 
and desperation may result. Pressure and 
adult expectation build, causing the child 
to resist any steps toward autonomy. 
Parents report feelings of anger, guilt, 
and sadness at the sight of other children 
eating normally. In earlier studies,42,43 we 
reported that 86% of parents of tube-fed 
children suffered from overt depressive 
symptoms that disappeared after their 
children had begun to eat normally.

Procedure of Tube  
Weaning

T, N: Tube weaning is not possi-
ble without the presence of hunger. It 
is therefore necessary to reduce feed-
ing volumes as drastically as possible 
and as gradually as necessary. No sati-
ated infant will show oral activities, 
regardless of which and how food is 
offered. Depending on the occurrence of 
preweaning oral abilities, the Graz tube 
weaning protocol (a 3-week program) 
reduces the tube-fed volume by 20% 
to 40% on day 1, 40% to 60% on day 2, 
and—depending on the child’s physical 
state and exploratory oral behavior—the 
remaining 40% to 60% either completely 
on day 3 or gradually over the following 
days. During this period, the child must 
be exposed to a world of attractive food 
and drink, all served in small and color-
ful dishes during all therapeutic sessions 
(Figure 1) but not offered by anyone  
specifically. The number of daily indi-
vidual sessions varies from 1 to 4, and 
the group intervention called play picnic 
becomes a repetitive daily routine that 
the infants look forward to. The result-
ing weight loss varies from child to child. 
It should not exceed 10% of the initial 
body weight, unless the child has been 
nutritionally primed prior to the wean-
ing project. As soon as any oral activity 
is observed (babbling, sucking, lick-
ing, tasting), the nasogastric tube should 
be removed, at least during the day, or 
G-tube feeding should be stopped during 
the day. If drinking takes place, even if 
only in sips, tube feeding should be inter-
rupted for as long as the child is in a sta-
ble condition, as assessed professionally.  

If parents and the responsible team 
are comfortable with the idea of con-
tinuing without the tube, or if the child 
removes the tube by himself or herself, 
weaning can be continued. In this tran-
sition phase, sufficient support is cru-
cial. Parents must be able to have the 
child checked at any time if they have 
any concerns about insufficient intake or 
potential harm. Body weight should be 
measured daily; an initial phase of weight 
loss must be expected. In our study,74-77 
the average weight loss was 5.3% (range, 
1%-18%), with a maximum in the sec-
ond week. Depending on the child’s ini-
tial ability to drink, the weight loss may 
be negligible. This option of reducing 
volume gradually is distinctly easier in a 
child with a G-tube. As soon as the child 
starts drinking well, tube feeding can 
be terminated. Nutritional needs must 
be assessed in terms of immediate ver-
sus long-term needs. We do not generally 
recommend daily blood checks because 
daily urine production provides a reli-
able clinical parameter. Immediate intake 
needs are dependent on the child’s state. 
If there is no additional loss of fluid 
through fever, diarrhea, or vomiting, daily 
needs are covered by the child’s own 
physical reserves. In this phase, infants 
may become inactive and fussy; this can 
be tolerated for 1 or 2 days if all vital 
parameters are stable. The child must be 
seen at least twice daily by the responsi-
ble pediatrician. Minor weight variations 
are acceptable, provided the patient is 
well. If the medical history affects any spe-
cialized team, as in children after kidney 
transplantation, cardiac and lung trans-
plantation, oncological diseases, or meta-
bolic disorders, the related specialists also 

Figure 1.

·	 Phase 1: Pretube staging, choice of tube defined by the medical diagnosis/
situation and estimated duration of tube feeding (temporary/permanent)

·	 Phase 2: Achievement and maintenance of nutritional and anthropometric goals 
with oral stimulation if possible by safe swallow function

·	 Phase 3: Tube weaning or reassessment of goals or set up of a long-term support 
system of aftercare
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must be involved in the weaning course 
on a daily basis. The faster tube volume 
is reduced, the less tired the children 
become. The child needs to discover that 
eating is the solution to hunger. For tube-
dependent children, the process of learn-
ing to eat can happen in an extremely 
condensed way; the transition from 
exclusive long-term tube dependency to 
self-sustaining eating can take place in as 
short a time as 1 week in a well-trained 
and supportive environment. Such tran-
sition requires basic confidence of the 
caregivers and involved professionals that 
learning to eat can and will happen. The 
duration of exclusive tube feeding does 
not seem to correlate with the difficulty 
or ease of weaning, although clinical evi-
dence shows that weaning before the age 
of 12 months is easier and happens more 
frequently by itself than afterward.

F: An environment providing food in a 
relaxed and natural way is essential. After 
the phase of individuation, any active 
offering of food by adults reduces auton-
omy and self-motivated food seeking by 
the child, especially if expectation, pres-
sure, urge, or even harassment is linked 
to the offering. Parental intrusiveness is 
never meant to harm or hinder the infant, 
but anxious-insecure attachment pat-
terns increase the occurrence of fussiness 
and the tendency for refusal in the child. 
Parental sensitivity in reading their child’s 
cues is paramount. If the food comes too 
fast, it may provoke the impression of 

intrusiveness, leading to facial aversion 
and food avoidance. If the food comes 
too late, the infant will not make the link 
between cue and answer and will not 
learn his or her own role in the food- 
seeking and food-offering dialogue.

When tube-weaning attempts fail, it is 
often because the adults involved try too 
hard. Because tube-fed children are likely 
to be traumatized by well-meant but 
counterproductive adult behavior, guid-
ance must concentrate on minimizing 
adult interference.

We do not wish to provide a simple list 
of do’s and don’ts here. Any attempt to 
do so would involve the risk of harm-
ing tube-fed children and upsetting their 
families unnecessarily. The concept pub-
lished as “the Graz model”74-83 forbids any 
kind of force feeding and is as autonomy 
supporting and nondirective as possible. 
In the Graz program, children receive 
daily 4 to 5 hours of individual speech, 
occupational, and movement therapy 
and a joint psychoanalytical coached pic-
nic in the group. The weekly program 
is embedded in a pediatric surround-
ing, including intensive care on an inpa-
tient or outpatient basis. The program is 
open to learning visitors from all over 
the world and of all interested profes-
sions. Teaching focuses on understanding 
the impact of tube feeding on the child’s 
development and supervises various 
models of treatment that will enhance 
autonomy in existing centers.

C: Communication between parents 
and children during the weaning phase is 
important and should be kept as smooth 
as possible. It differs by age, develop-
mental status, and personality. Children 
who are able to talk can express their 
wishes and needs by asking for food or 
drink or help to achieve whatever they 
want. Advice to parents should cen-
ter on learning to wait until the child 
expresses his or her needs and wishes. 
Communication with infants and toddlers 
requires some additional rules: no offer-
ing of food without a cue from the baby, 
and make food visible and have it avail-
able, but never take the first step. The 
infant’s cues are divided into clear “yes” 
signals, clear “no”s, and noninterpreta-
ble ones. A yes should lead to the next 
step of helping the baby to approach the 
food, if necessary. A no should lead to 
removal of food. A noninterpretable cue 
should simply be noted.

A final point concerns the tendency 
of professionals to involve parents and 
other primary caregivers in the role of 
cotherapists. In pediatric hospitals, this 
happens all the time. Professionals are 
not aware of this when giving orders 
such as, “Well, just try, I’m sure you 
will do the right thing.” Confident par-
ents of a healthy child will gladly take 
this as a sign of trust and will know intu-
itively to do the right thing at the right 
time in the right way. However, parents 
of tube-fed children are unlikely to be 
so self-assured. They are often trauma-
tized, ambivalent, insecure, and even ter-
rified about the weaning process, even 
though they wish fervently for it to hap-
pen. Professionals must be aware of the 
special emotional needs of the affected 
parents. They should expect to see reac-
tions of all kinds: crying, weeping, anger, 
insecurity, doubt, depression, aggres-
sion, resentment, accusation, and sad-
ness. Tube weaning is often perceived 
as a relief after months of fear, anxiety, 
and stress, and the overall topic of “let-
ting go” becomes a central and painful 
theme in the parent-child relationship, 
which needs to be worked on in ther-
apeutic sessions. Besides, this situation 
can also provoke a crisis in the marital 
relationship of the strained parents. All 
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these reactions are normal in the course 
of tube weaning and must be addressed 
with sensitivity and understanding.

Posttube Weaning

The primary aim must be to achieve 
confidence that the child is able to sus-
tain his or her biological needs by self-
regulated eating and drinking. After a 
phase of weight loss in the first 2 to 3 

weeks after tube weaning is completed, 
weight will stabilize and gradually start 
gaining in the course of 2 to 3 months. If 
the child starts to develop greater motor 
skills in this phase and therefore uses 
more energy, the period of weight stag-
nation might last even 4 to 5 months, as 
is also known in healthy children around 
the age of 12 months. The variation 
of oral skills and the range of selected 

favorite foods with which the child man-
aged to wean himself or herself will grad-
ually grow as less expectation is put onto 
this topic. Eating rules such as table man-
ners, structured mealtimes, and prese-
lected food should be established only 
when the feeding situation has become 
more relaxed and the child has become 
a confident and easy self-sustained eater 
and drinker.

In our study, videoconference consulta-
tions via Internet with colleagues abroad 
have become a helpful tool between our 
center, pediatricians, and the therapists 
who continue to work with the child 
and his or her family after the wean-
ing phase is completed. In most cases, 
great improvement in speech and play 
activities is reported, as well as ceasing 
of vomiting habits and an overall better 
quality of life, including complete nor-
malization of eating patterns within 6 
months. However, some formerly tube-
fed infants and children remain picky 
and difficult eaters. The topic of eating 
will then remain the sensitive issue in the 
family, but the transition to oral eating 
patterns will certainly make a big differ-
ence in normalizing the child’s develop-
mental and social options.

Graz Tube Weaning Data

From 1987 to this day, more than 490 
children (aged 3 months to 15 years) have 
undergone treatment geared to wean them 
from long-term tube feeding and unin-
tended tube dependency. Initially, a spe-
cific program was developed to wean 
tube-dependent children referred only 
from Austria. A specific data collection 
sheet (eat-doc) and tube-feeding ques-
tionnaire were set up that included the 
ICD-10, DSM-IVR, or ZTTDC: 0-353-55 diag-
nosis. Results of this work (1987-1998) 
have been presented at numerous inter-
national pediatric, child surgical, and psy-
chiatric meetings and conferences and 
have been published in German, English, 
and French.74-83 Since 1998, the grow-
ing number of referrals also has included 
patients from all European Union coun-
tries, Switzerland, Israel, the United States, 
Canada, Australia, and New Zealand. All 
patients had undergone repeated but  
ineffective efforts to enhance oral feeding 

Table 1.

Characteristics of Patients and Classification of Main Pathology

n %

Number of patients included 221 100

Male 118 53.4

Female 103 46.6

Type of tube

PGT 102 46.2

NGT 119 53.8

Mean Range SD

Age at admission, d 791.13 134-2791 552

Weight at admission, kg     9.76 3.92-23.5     3.84

Gestational age at birth, wk   35.07    23-41     4.98

Duration of tube feeding before 
weaning, d

650.75    60-2700 476.87

Duration of tube feeding, % of lifetime   83.5 14.4-100   21.91

Group of Main Pathology n %

Complicated prematurity 48 21.7

Congenital malformation of the heart 41 18.6

Congenital metabolic disease 54 24.4

Malformation or disease of the gut 46 20.8

Neurological diseases 18   8.2

Psychiatric disease of child or parents 12   5.4

Healthy; no diagnosis on Axis III of ZTT   2   0.9

PGT, percutaneous gastrostomy tube; NGT, nasogastral tube; ZTT, Zero to Three.

 by Karlo Pavlovic on April 28, 2009 http://can.sagepub.comDownloaded from 

http://can.sagepub.com


80

ICAN: Infant, Child, & Adolescent Nutrition April 2009

before referral. Table 1 shows the charac-
teristics of the 1999-2006 study group  
(n = 221 tube-dependent children) and the 
large range of underlying medical diag-
noses covering all known pediatric diag-
noses, including children with metabolic 
disorders, after transplantations, after neo-
natal surgery, cardiac surgery, short bowel 
syndrome, and all common complications 
of infants after extreme prematurity. Most 
children had more than one organ sys-
tem affected by a primary diagnosis, most 
had been treated at intensive care units for 
months, and in most cases, the placement 
of the feeding tube had been a clear deci-
sion of secondary priority in view of other 
more threatening complications. In this 
study sample, 49% were fed by prolonged 
nasogastric or nasojejunal tubes, whereas 
51% were fed by G-tubes or mickey but-
ton. The mean age at referral was 2.1 years 

(range, 4 months to 15 years), and 53% 
were female. All patients had been tube 
dependent for more than 4 months (mean 
83% of their lifetime; range, 14.4%-100%) 
and had been on continuous and exclusive 
tube feeding before referral, with no oral 
activities aside possibly licking food. As the 
program evolved, we identified techniques 
and methods that improved the structure 
and the success of the program. Over this 
period, weaning failed or was not com-
pleted in only 18 of 221 cases, as shown 
in Table 2. In 2007, 81 exclusively tube-
fed children were referred for tube wean-
ing, and 78/81 (96.2%) were successfully 
weaned.

Conclusions

This article is not intended to be the 
final statement on tube dependency and 

tube weaning. It does not claim to offer 
a recipe for centers planning to start 
work in this field. Rather, it is intended 
to encourage discussion among different 
professional disciplines about a category 
of patients who have been somewhat 
neglected in terms of clinical attention 
and medical literature. Recommendations 
distillated directly from our clinical focus 
include early G-tube placement if tube 
feeding is expected to last more than 2 
months, as well as weaning of all neona-
tal temporary tubes if possible within 1 
month after discharge and, at the latest, 
by the end of the first year of life.

The main preventive factor is continu-
ous oral and tactile stimulation if possible 
with organic tastes and various natural 
textures. Further research is necessary to 
investigate the range of issues related to 
tube dependency and tube weaning and 
to continue the development of more 
directive guidelines.
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