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Abstract

Background: Food dislikes in children may result in avoiding particular food/s with major sources of essential nutri-
ents leading to increased risk of impaired growth or cognitive development and compromised immune function. It is
necessary to identify conditions contributing to feeding difficulty and associated complications. An instrument was
designed to assist diagnosis and management of children with feeding difficulties. The study was conducted to test
utility of the “Identification and Management of Feeding Difficulties (IMFeD)"tool in Indian children.

Methods: A prospective, cross-sectional study was conducted in Indian children between 2 and 10 years identified
to have picky eating behaviour. After completion of both pro forma sections (parent and physician) of the IMFeD tool,
the child’s specific feeding difficulty was diagnosed and appropriate nutritional and/or behavioural counselling was
provided. The subjects were followed at 30 and 60 days post-intervention.

Results: According to 66% of paediatricians the IMFeD tool was very easy to use. Approximately 85% of paediatri-
cians required <20 min to administer the tool, diagnose the feeding difficulty(ies) and provide specific counselling or
behavioural management. More than 70% of parents were satisfied and willing to accept the use of the IMFeD tool.
After 60 days, 65% of the parents were either less worried or not worried at all about the feeding behaviour of the
child using recommendations made on the basis of the IMFeD tool. The toolkit helped parents to know what to do if
their child had a feeding problem. A total of 90% of the parents expressed that the tool is useful for assessing feeding
difficulties in children.

Conclusion: The IMFeD tool can be effectively used to identify feeding difficulties in Indian children. This toolkit also
helps to offer nutritional and behavioural guidance as a part of the management.

Keywords: Child, Feeding and eating disorders of childhood, Tool use behavior

Background

Dietary intake of infants begins with a liquid diet,
involves a transition to complementary foods by
6 months, and, by 24 months, most children primar-
ily consume solid foods. The ages for typical progres-
sions in feeding can vary and are influenced by, amongst
other factors, maternal characteristics, ethnicity, and
cultural traditions [1]. As consumption of food types and
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quantities changes, and infants and toddlers grow, chil-
dren indicate their likes and dislikes for specific foods
both behaviourally and verbally [2]. Their food dislikes
may result in the avoidance of particular foods or groups
of food that are major sources of essential nutrients and
contribute to dietary variety. Children avoiding certain
types of food/s may be perceived as picky eaters, prob-
lem feeders, or neophobics [1]. It is not uncommon for
parents to approach family physicians and paediatricians
with concerns about feeding problems in their child. The
prevalence of picky eating behaviour in children ranges
between 12 and 50% [3-7]. In one study surveying paren-
tal perceptions of children’s eating almost half of the
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primary caregivers noted that children are ‘all the time’
or ‘sometimes’ picky eaters [8].

Children with feeding difficulties are less likely to con-
sume a nutritious diet than non-picky eaters [6, 9] and
they are at risk for impaired growth [9, 10] or cognitive
development [11] along with compromised immune
function [12]. Parents often resort to different strategies
such as using pressure or force with the child, in an effort
to improve feeding behaviours [5]. However, the possible
negative consequences that may result from attempts to
change feeding behaviours, especially coercion, can com-
promise parent—child interactions [6, 7]. Early childhood
feeding conflicts and struggles with food have been high-
lighted as risk factors for the later development of eating
disorders such as bulimia or anorexia nervosa [13, 14].

To help determine appropriate intervention for chil-
dren with feeding difficulties—whether it is reassurance,
counselling to resolve behavioural problems (both the
child and the feeder), nutritional intervention, or medical
treatment—it is necessary to identify the specific condi-
tions that contribute to a given feeding difficulty and its
associated complications. The task of categorizing and
treating children with feeding difficulties is often daunt-
ing for the paediatrician or family physician due to time
constraints and a lack of expertise in this particular field.

To overcome the limitations detailed above, the Iden-
tification and Management of Feeding Difficulties for
Children (IMFeD) tool was developed based on the
research by Chatoor [4] for the classification of feed-
ing difficulties, and further complemented by informa-
tion derived from the experiences of Kerzner [3], who
has helped provide a structured approach for manag-
ing a child with a feeding difficulty (Fig. 1). The IMFeD
tool consists of the diagnostic framework based on six
distinct types of feeding difficulty categories, presented
in Fig. 2, a parent questionnaire (Fig. 3), and a physician
questionnaire (Fig. 4).

A two-part questionnaire and pro-forma developed as
part of a ‘tool kit" was designed to be utilized globally to
assist a physician in diagnosing and managing children
with feeding difficulties. The tool is currently being vali-
dated against professional feeding difficulties assessments
[3]. Once a diagnosis or set of diagnoses is established
by the physician using the pro-forma with the parent
or caregiver to support the clinical reasoning process, a
structured and specific set of guidelines can be provided
for treatment of the specific feeding difficulty(ies) for an
individual child.

Objective

The tool is currently being validated and the purpose of
the present study is to test the usefulness of the draft ver-
sion of the tool as part of the developmental process. The
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two primary goals for the current study were to deter-
mine how the tool would be used in India specifically,
and what physicians and caregivers thought about the
tool.

Methods

This was a prospective, cross-sectional study conducted
at 10 distinct study sites across India. The study was
conducted after receiving approval from an Independ-
ent Ethics Committee. The children aged 2-10 years
whose parent/caregiver complained that their child had
two of mentioned picky eating habits like (1) the child
is too selective or ‘picky’; (2) the child eats too little; (3)
the child fails to advance to more complex foods; or (4)
the child only eats ‘junk food” were included in the study.
Overweight, obese or children at risk being for over-
weight, or suffering from chronic medical conditions,
or having a chronic mental or developmental problem
were excluded from the study. Baseline and demographic
information of the subjects was collected after their
enrolment in the study.

The IMFeD tool helps paediatricians identify com-
mon feeding difficulties in children and also offers some
approaches for managing them by providing suggestions
for parent education. Although feeding difficulties are
commonly recognized problems, the types of feeding
problems found in a specific population or country have
not been studied broadly.

The paediatrician administered the first component of
the IMFeD tool with the parent/caregiver of the child. As
the questionnaire was in English, only parent/caregivers
who understood English were enrolled in the study. After
completion of both sections of the IMFeD tool (parent
and physician), the child’s specific feeding difficulty(ies)
was diagnosed by the paediatrician. Based on the type(s)
of diagnosed feeding difficulty, appropriate nutritional
and/or behavioural counselling was provided to the par-
ent/caregiver. All enrolled participants were followed up
at 30 and 60 days post-intervention, and changes in feed-
ing behaviours, if applicable, were captured during these
follow-up visits. Additionally, at the exit visit, a question-
naire was administered to both the paediatrician and par-
ent to determine the acceptance of the IMFeD tool.

Statistics

This study is based on a convenience sample of children
identified by their parents as having feeding difficulties.
We planned to enrol approximately 400 children. Statisti-
cal analysis was performed using the SPSS software pack-
age version 10.0 (Softonic®). Demographic and baseline
data (n, mean, standard deviation, range) were calculated
for continuous variables, while counts and percentages
were calculated for categorical variables. Variables such as
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Parent reports feeding difficulties Diagnose and treat underlying pathology

Red flags include:
« Dysphagia, odynophagia,

* Incoordinate swallowing suggested by cough,
choking, or recurrent pneumonia

History,
review of systems,
anthropometrics,
physical exam

Suggestive of R

underlying —
pathology

Feeding interrupted by crying suggesting pain
 Vomiting and diarrhea,
* Eczema

* Failure to thrive
» Developmental anomalies including prematurity,
Negative for red flags congenital abnormalities and autism
v

Does child remain

difficult to feed after
appropriate treatmen
for organic issues?

Obtain additional details, if needed, on feeding practices,
problematic behaviors, and parent-child feeding interactions

!

Determine the nature of the feeding difficulty and provide tailored treatment; feeding difficulty may belong to more than 1 category |

4 N N 4
Limited Appetite

(4 subtypes)

<+—Yes

t |— No

Highly
Selective intake

Crying Interferes with
Feeding (Colic)

Fear of Feeding

These children have

1. Normal child with misperceived limited
appetite: Appetite is actually normal and
commensurate with the child's size. The risk is
parental concern leadig to unproductive
coercive feedings

2. Vigorous child with little interest in feeding:
These children display minimal appetite and
are readily satiated and distracted from eating.
They are alert, active and inquisitive, and more
interested in their environment than food.

3. Depressed child with little interest in feeding:
Loss of appetite is part of an overall withdrawal
in which smiling, babbling and eye contact
between infant and caregiver are not
discemable. There is often evidence of neglect.

4. Child with poor appetite due to organic disease:
Red flags will identify many but not all of these
children. For some conditions, like celiac
disease, a high index of suspicion is needed.

- J

These children
consistenly refuse specific
foods of a particular taste,
texture, smell or
apperance. It goes beyond
the normal resistance to
the introduction of new
foods (i.e., neophobia) to a
more deep sealed
resistance that
preseveres. There often
are additional sensory
difficulties: these children
may be upset by noise,
the sensation of messy
materials on their hands
or sand under their feet.

- AN

Once these infants start
crying, regardless of the
reason, they regardless of
the reason, they
apparently are unable to
calm themselves. While
the excessive crying
disrupts feeding it also
prompts the mother to
frequently attempt to
feed, fearing the child's
hunger is promoting the
crying.

intense resistance to
feeding; cry at the sight
of food or the bottle;
resist feeding by crying,
arching, or refusing to
open mouth; likely ot
have a history of a
noxious feeding
experience, e.g. choking

Fig. 1 Diagnosis of common types of feeding difficulties in young children [3, 4].

the acceptance of the IMFeD tool by the physician and the

Results

parent/caregiver were estimated and presented with fre-
quency counts and percentages. All values were reported
based on two-sided distribution, and all statistical tests
were interpreted at a 5% level of significance.

The study was conducted between March 2011 and
March 2012. Against the estimated plan of 400 children
enrolment, 383 children across ten centres in India were
enrolled. Three children were lost to follow-up, hence the



Garg et al. Asia Pac Fam Med (2015) 14:7

Page 4 of 8

a. Choking or pain | A positive response to
_ with swallowing | any of these suggests
b. Weight loss organic pathology;
¢. Vomiting . questig'fate fora
. diagnosis and
d. Diarrhea apply appropriate
e. Blood in stools treatment
f. Food allergies « Child may also have
E hi one of the feeding
[ 9 Eczemaorhives | ificulties listed
h. Asthma below
| Frequent
infections
j. Delayed
development

Suggests pain or discomfort during feeding,
which may be due to an organic disease.
Includes constipation, food sensitivity and
} gastroesophageal reflux.

Suggests highly selective intake (include
sensory food aversions). Child usually

]— maintains normal growth but may be at risk for
micronutrient deficiencies. To confirm

diagnosis, explore the following:

* Is child's diet deficient in one or more

food groups? (Refer to doctor

questionnaire).

Are there other sensory aversions (e.g.

loud noises, messy hands, grass under

food)?

If there is evidence of poor appetite or

growth faltering, pursue concomitant

diagnosis.

Give parent leaflet 4 (The child who

accepts very few foods)

N

Fig. 2 IMFeD tool: diagnostic framework [4].

Suggests parental misperception about child's nutritional needs.
Child may have a small appetite appropriate for genetic growth
potential. To confirm diagnosis, explore the following:

« Is child's growth in keeping with parental height and physique?
(Calculate midparental height).

Review child's diet (Refer to doctor questionnaire).

Does child appear healthy and active?

Acceptable growth, activity, and diet suggest undue parental

} concern.

Give parent leaflet (Worried that your child not eating well?)

Suggest poor appetite in a fundamentally vigorous child, also
referred to as infantile anorexia. Child rarely indicates hunger, is
readily satiated, and easily distracted from eating. Child is alert ,
active and inquisitive, and more interested in playing and interacting
with people than in eating. Inadequate calories intake can result in
growth faltering. To confirm diagnosis, explore the following;

« Does child appear active, energetic, and curious?
} Is there evidence of growth failure? (Check current percentiles
and percentile trends).
Review child's diet (Refer to doctor questionnaire).
If there is evidence of consistent food refusal due to small, taste,
etc. pursue concomitant diagnosis for highly selective intake.
Give parent leaflet 2 (The energetic child who rarely seems
hungry)

Suggest poor appetite in a fundamentally vigorous child. Lack
of engagement between caregiver and child leads ti inadequate
food intake and growth failure. To confirm diagnosis, explore the
following:

Does child appear irritable or withdrawn with little interest in
playing?

Does child have evidence of growth faltering? (Check current
percentiles and percentile trends)?

Is there evidence of neglect or abuse (e.g. bald spot on back of
head or poor hygiene)?

\T_J

Suggests fear of feeding, also referred to as post-traumatic
} feeding disorder. Child consistently resists attempts to feed by
crying, arching or refusing to open mouth. Onset of food refusal
may be acute, occurring after a single traumatic event, or may
follow repeated traumatic insults involving the oral cavity and/or
gastrointestinal tract. In severe cases dehydration, acute
malnutrition and growth failure may follow. Ongoing severe
resistance, especially in tube-fed children, often requires referral to
a feeding specialist. To confirm diagnosis, explore the following.
« Have there been traumatic events associated with oral feeding
(e.g. choking, gagging, vomiting, force-feeding,
gastroesophageal reflux, tube feeding?
Is child falling no thrive, losing weight, or dropping to a lower
percentile? Is weight-for-height appropriate?
What and how much has child eaten in the past 1-3 days?
Give parent leaflet 3 (The child who is afraid of eating)

final evaluable set of subjects was 380 children. Demo-
graphic data for subjects are presented in Table 1.

The results showed that the “IMFeD” tool helped
paediatricians identify the “type of feeding difficulty”
among those children considered to be picky eaters.
Table 2 shows the prevalence of the individual diagno-
sis categories of “feeding difficulty” based on the IMFeD
tool, with the most common feeding difficulty assessed
as “poor appetite in fundamentally vigorous child” fol-
lowed by “highly selective intake” A total of 124 children
(33%) presented with more than one feeding difficulty
(Table 2).

The study also assessed the acceptance of the IMFeD
tool by study paediatricians as a process aid for the

diagnosis of paediatric feeding difficulties. According to
66% of the paediatricians, the IMFeD tool was very easy
to use (Fig. 5), and approximately 85% of the study pae-
diatricians (Fig. 6) required 20 min or less to administer
the tool and diagnose the feeding difficulty(ies), along
with conducting specific counselling or behavioural
management.

More than 70% of parents were satisfied and willing to
accept the use of the IMFeD tool to manage their child’s
feeding issues (Fig. 7). At the end of the 60 day study
period utilizing the recommendations from the IMFeD
tool, 65% of the parents were either less worried or not
worried at all about the feeding behaviour of their child
(Fig. 8). On completion of the study, 51% parents were



Garg et al. Asia Pac Fam Med (2015) 14:7

Page 5 of 8

1. Does your child have any of the following

symptoms? (check all the boxes that apply)

a [] a. Choking or pain with swallowing

b [J b. Weightloss

c. [] c¢. Vomiting

d. [] d. Diarrhea

e. [] e. Blood in stools

f. [0 f. Allergy to food

g. [] 9. Skinreactions (e.g. redness or rash etc.)

h. [ h. Asthma (breathing difficulty)

I [J | Fallssick often

i [ J. Delayed development

2. Check the box next to the description that most
sounds like your child
O My child
= Gets hungry, readily begins eating but then pulls
back and refuses to continue
O My child
m Eats only selective foods
n Refuses foods because of smell, taste, texture,
temperature and/or appearance
= Only accepts foods prepared in a specific way
= |s not very willing to try new foods
Fig. 3 IMFeD tool: parent questionnaire.

My child has a poor appetite, and (check the box or
boxes that best apply):

(] My chid
= \Was underweight at birth or premature

= Has one or both parents (you or your spouse, who
are small or grew slowly)

= Seems healthy and active
J My child
= |s not interested in eating food
= Stops eating after a few bites
= Constantly runs away while eating

= Enjoys playing and interacting with people who
he/she knows

[J My Child
m [sirritable and not interested in anything
= Does not smile or talk much
= Shows little interest in playing

0 My child

m Cries when he sees food or feeding utensils
(e.g. bottle, spoon, plate, bowl etc.)

m Strongly refuses when you try to feed

= Started refusing food after a frightening experience
such as choking or vomiting

= |s or was tube-fed and fears eating

confident and believed that they knew what to do if their
child had a feeding problem and were also able to apply
the recommended strategies to improve their child’s
appetite and feeding behaviour. Sixty-two percent of the
study parents felt that the IMFeD tool used by the pae-
diatrician for their child’s eating problems was effective,
and 90% of the parents expressed that the IMFeD tool
is a good instrument to assess the feeding difficulties in
children.

Discussion

The continuum of feeding difficulties can range from
mild behavioural issues to major organic disorders.
Feeding problems such as organic disease, infantile ano-
rexia, food allergies, food aversion, food selectivity, food
refusal, selective eating, colic, fear of feeding, post-trau-
matic feeding disorder, and even parental misperception
all fall somewhere on this scale of severity. Interestingly,
organic disease as a cause is implicated in only 5% of
feeding difficulty diagnoses [15]. If not treated, feeding
difficulties may cause adverse implications such as nutri-
tional deficiencies, failure to thrive, or chronic feeding
aversion. A large scale, longitudinal study of young chil-
dren in Quebec found picky eaters were twice as likely as
non-picky eaters to be underweight at 4.5 years of age [7].
A long-term follow-up study of Norwegian children with
early refusal to eat demonstrated that picky and prob-
lematic eating behaviours can persist up to 9 years of age

[16]. Implications can extend beyond growth impairment
to emotional and cognitive issues.

Paediatricians are instrumental for resolving feeding
issues, and they commonly address these conditions in
the clinical setting. However, paediatricians, with busy
schedules and no standard protocol available for the
treatment of feeding difficulties, may not be able to pro-
vide specific counselling to their paediatric patients and
their parents/caregivers.

Some studies describe picky or fussy eating in terms of
a limited variety of food in the diet [8]. This study showed
that the most common feeding difficulty for this specific
study population suggested by the physicians using the
IMFeD tool were ‘fundamentally vigorous child’ followed
closely by ‘highly selective intake” and ‘parent mispercep-
tion. The prevalence of specific feeding difficulties may
differ from population to population, country to country,
and within different age groups studied. Because paediatri-
cians are often the key stakeholders in the management of
feeding difficulties, it was important to assess their opinion
on the ease of use and average time spent while diagnos-
ing feeding difficulty(ies) in a child with the IMFeD tool.
More than 90% of paediatricians said that the tool was easy
or very easy to use, and the time taken for diagnosis was
typically less than 20 min. Approximately 20% of the study
paediatricians were able to implement the tool in less than
10 min. This implies that with continuous and regular use,
the paediatricians became more acquainted with the tool,
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3. Please provide the following information: Do Not write In This Section—For Office Use Only
Height of child's mother Today's date
Height of child's father Child's weight
Was the child born premature? [IYes [INo Weight-for-age percentile
If yes, how many weeks into the pregnancy was Child's height
the child born? Height-for-age percentile
Did either of the child's parents experience Weight-for-heiaht or BMI i
delayed puberty or slow growth as a child? [JYes [1No ellg t-for .elg tor percentl e. ) )
If hich t Projected height at 20 years of age if child continues to grow
yes, which parent? along current height-for-age percentile:
4. Does the child eat: Midparental height calculations:
Fruits? [J Yes [INo Boys:
If yes, which ones? ( + )+2=
?
Vegetables? [J Yes [INo Dad height (cm) Mom height (cm) + 13
If yes, which ones? Girls:
Meats or meat alternatives (e.g. nuts, beans)? [ Yes [1No ( ’ )22
ar +2=
If yes, which ones? ] )
Dairy products? (e.g. milk, cheese, yogurt)? [ Yes [INo Dad height (cm)-13 Mom heigt (cm)
It hich i ,) ) ' ' ) Difference between projected height at 20 years and
yes, which ones? midparental height:
Grains or other starchy foods? (] Yes [JNo Is difference>5 cm? [J Yes [JNo
If yes, which ones?
The IMFeO brand is a trademark of the Abbott Group of Companies is various jurisdictions.
Fig. 4 IMFeD tool: physician questionnaire.
Table 1 Demographic and baseline characteristics 1.3%
. (]
Boys Girls P value
Sample size 222 158
Age in yrs, mean £ SD 45940203 461 +£0207 0.9254
Weightin kg, mean £SD 1549 4+ 04.62 1518+ 0462 05195
Heightincm, mean £SD  101.15+ 1500 9941 +£1635 0.2907 oVery Easy
mNot very easy
ONot easy

Table 2 Diagnosis of feeding difficulties based on the
IMFeD tool

No. of
cases (N =380)

Feeding difficulty category Percentage (%)

Organic disease 1 03
Highly selective intake 150 395
Parental misperception 97 255
Fundamentally vigorous child 231 60.8
Apathetic & withdrawn child 7 1.8
Fear of feeding 18 47

which reduced the time required for its implementation.
Continued familiarity and experience with the IMFeD
tool would facilitate ready adoption into routine practice
by the paediatrician, possibly helping to alleviate anxi-
ety or errors during the diagnosis of feeding difficulties.

Fig. 5 Physician opinion about application of the IMFeD tool.

Parent participation is also very important during imple-
mentation of the management strategies designed for the
diagnosed feeding difficulty. For intervention success it is
important for the parent to accept the utility of the IMFeD
tool and follow the counselling provided. In this study,
the majority of parents willingly accepted the use of the
IMFeD tool by the paediatrician.

Previous research has shown that picky eating can
cause considerable parental concern over the child’s
physical and mental health [11]. Notably, more than
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0> 20 minutes
220 minutes
015 minutes
010 minutes
| < 10 minutes

18.5%

Fig. 6 Time required by physician to administer the IMFeD tool.

0.8%

o Quite willing to accept

mEWilling to accept, but find
it difficult to use

ORefuse to accept

Fig. 7 Parent attitudes regarding use of the IMFeD tool.

16.4%

oStill worried
mLess worried

oCompletely not
worried

Fig. 8 Parent attitudes about child’s feeding difficulty after use of the
IMFeD tool.

half of the parents in this study experienced a signifi-
cant decrease in their concern about their child’s feeding
problem after use of the IMFeD tool.
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This study has some limitations. Although the tool is
not yet validated, it is currently being validated against
standardized feeding difficulties assessments [3]. Sec-
ondly, convenience sampling used in this study is asso-
ciated with many limitations. As the sampling was not
randomized, the findings of the study may not be gen-
eralized more broadly to the entire population. A larger
study with randomized sampling is required to determine
whether our study results would hold true for a more
representative sample of the population. In this study,
only opinions of the physician are reported while health
outcome measures are not evaluated. Further studies
with data at minimum two follow up points are recom-
mended to evaluate the health outcomes in children.

Conclusion

This pilot study shows that the IMFeD tool can be applied
by paediatricians in their routine clinical practice to iden-
tify the feeding difficulties in Indian children. The IMFeD
tool helps in diagnosing the type of feeding difficulty,
and also offers nutritional and behavioural guidance as
a part of the management and improvement of feeding
difficulties. However, larger comparative studies need
to be conducted to prove that the IMFeD tool is a use-
ful instrument for diagnosing feeding difficulties and also
enhancing nutritional status in Indian children.

Abbreviation
IMFeD: Identification and Management of Feeding Difficulties.
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