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Abstract

Background: Critically ill children require optimum feeding in the intensive care units for speedy recovery. Several
factors determine their feeding and the feeding method to adopt to address this phenomenon. The aim of this
study was to explore and describe the feeding criteria of critically ill children at the neonatal and paediatric
intensive care units.

Methods: A descriptive qualitative design was used to conduct the study. Six focus group discussions were
conducted, and each group had five members. In addition, twelve one-on-one interviews were conducted in two
public tertiary teaching hospitals in Ghana and analyzed by content analysis using MAXQDA Plus version 2020
qualitative software. Participants were selected purposively (N = 42).

Results: The decision to feed a critically ill child in the ICU was largely determined by the child’s medical condition
as well as the experts’ knowledge and skills to feed. It emerged from the data that cup feeding, enteral, parenteral,
and breastfeeding were the feeding processes employed by the clinicians to feed the critically ill children.

Conclusions: Regular in-service training of clinicians on feeding critically ill children, provision of logistics and
specialized personnel in the ICU are recommended to reduce possible infant and child mortality resulting from
suboptimal feeding.

Keywords: Feeding, Enteral, Parenteral, Cup feeding, Critically ill child, Intensive care units, Ghana

Background
Globally, less than 2 % of children admitted into hospi-
tals require intensive care services [1]. However, children
admitted to neonatal and paediatric intensive care units
(ICUs) are at increased risk of mortality due to the com-
plex nature of their illnesses posing a burden on paediat-
ric care [1–4]. Evidence suggests that 50 % of critically ill
children admitted to the intensive care are prone to mal-
nutrition due to increased metabolic rate from their ill-
nesses [2, 5]. It is important for the critically ill to

receive constant optimal feeding to facilitate recovery es-
pecially with breastmilk since it is rich in immune com-
ponents and nutrients [6–9]. Once a baby is born there
are three threats to his/her survival including
temperature of the environment, infections and most
significantly feeding [10]. Feeding at any stage of life is a
basic need for survival [11]. The newborn faces the real-
ity of life to start feeding within half an hour from birth
to transition to adopt to the extra uterine life in order to
meet the physiological needs of the body [8, 9, 11].
Several determinants affect the feeding of the critically

ill child. For instance, a seriously ill child may have an
increased demand for nutritional needs which requires
accurate and swift interventions [12]. Often the children
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are admitted into the ICUs on accounts of conditions
such as neonatal jaundice, preterm, birth asphyxia, re-
spiratory distress syndrome, congenital abnormalities,
poisoning, juvenile diabetes mellitus and sickle cell crisis
[1, 3, 4]. These critical illnesses cause impaired metabol-
ism in the child [12, 13]. Maternal age and prematurity
also affect the feeding in the intensive care units [14] as
the reflexes of preterm babies impacts feeding [15]. Clini-
cians in the ICU usually measure gastric residual volume
to determine the tolerance level of a critically ill child be-
fore commencing enteral feeding [16]. Overall, the feeding
of critically ill children in the ICU is largely dependent on
experts’ opinion and clinical experiences [11].
Parenteral feeding using pharmaconutrients is one major

means of feeding the critically ill child in the ICU where an
intravenous access is created for the essentially refined nu-
trients to be delivered in well estimated quantities [17].
Mostly, enteral feeding is the recommended feeding
method for critically ill children in the ICU [18, 19] which
differs from the usual breastfeeding and may cause feeding
intolerance and decreased nutritional outcomes [2, 13, 20,
21]. Enteral feeding in itself may cause underfeeding and
therefore need to be complemented with volume-based
feeding [11]. However, human milk still remains the main
nourishment for children, therefore, mothers breastfeed
and or express milk for feeding of their critically ill children
in the ICU [7, 14]. Experts in nutrition and dietetics are
sometimes required to estimate the number of micronutri-
ents and mix-feeds for critically ill children in intensive care
[22]. The feeds are calculated based on the weights of the
children to meet the nutritional demands of the body to
support early recovery [6, 23]. In the NICU for example,
Kangaroo Care has been used to reduce hypothermia which
encourages infants to feed well [24].
The population of children requiring ICU services are

increasing [11]. The clinicians conduct the feeding of
these critically ill neonates though the number of pa-
tients outweigh the personnel. For example, the average
annual admissions to NICUs across Ghana is about 3000
children [25]. These newborns start their life in the in-
tensive care due to illnesses and or events superimposed
on them in the course of pregnancy, labour and the peri-
natal period [8]. This interrupts their feeding patterns
and recovery rate. Yet, ICU services in Ghana are not ac-
cessible to the masses and mainly exist at regional facil-
ities. Existing feeding protocols of critically ill infants
and children in the ICU [18, 19] may not be directly ap-
plicable in the Ghanaian context which affect feeding of
older children. This is because several nuances exist to
individualized nutritional support for the heterogenous
population of infants and children in ICUs [26]. There is
therefore the need to explore and describe the specific
feeding processes and the determinants of critically ill
children from experts’ perspectives. The primary

research question of this study was, what are the feeding
processes and the determinants for feeding the critically
ill child in Ghanaian NICUs and PICUs? Hence this
study adopted an exploratory descriptive design on the
basis of gathering varied contextual perspectives of the
participants via interviews and focus group discussions
(FGDs) to answer the research question.

Methodology
Aim and design
This current study adopted a descriptive qualitative ex-
ploratory design aimed at exploring and describing the
determinants of feeding and the feeding processes of
critically ill children in the intensive care units. This de-
sign was the most appropriate for this qualitative study
[27–29]. This is because it allowed the researchers to
gather rich data on feeding the critically ill child from a
realistic perspective in a natural setting [29, 30]. A quali-
tative approach is usually appropriate in a study where
there are fairly new or little research conducted in an
area within a particular context which in this case is
feeding critically ill infants in the Ghanaian context [27,
28]. In the current study, both interviews and FGDs
strategies were adopted due to the exploratory nature of
the study and also to obtain thick data from varied per-
spectives of the participants to constructively described
the feeding of a critically ill child in Ghanaian ICUs.

Setting
The study was conducted in two public tertiary teaching
hospitals in Ghana. The Korle-bu Teaching Hospital
(KBTH) is the premier teaching hospital of Ghana which
serves major parts of Southern Ghana and neighboring
countries like Togo and Nigeria. The Tamale Teaching
Hospital (TTH) is the only public tertiary teaching hos-
pital in the five regions of Northern Ghana. These facil-
ities were selected because they are the main referral
centers for intensive care services of critically ill children
in Ghana. The clientele of the selected hospitals extends
beyond the inhabitants of those regions to include pa-
tients from the middle parts of Ghana and neighboring
countries like Burkina Faso, Northern Togo, and the
Ivory Coast. Therefore, the selection of these two facil-
ities was representative enough to gather the informa-
tion about the phenomenon of feeding these babies in
the Ghanaian context. The age of patients in Ghanaian
NICU and PICU ranges from birth to 12 years. In
Ghana, some neonates and infants are managed at a sub-
unit in the PICU due to increasing patients’ load and lo-
gistics reasons.

Sampling and data collection procedures
The inclusion criteria of participants were clinicians who
were nurses, midwives and physicians working at the
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neonatal and paediatric intensive care units for at least 2
years. Clinicians with less than 2 years working experi-
ences in these ICUs as well as those outside the ICU in
the setting were excluded. They were purposively re-
cruited on voluntary basis based on the inclusion cri-
teria. Ethical clearance was sought, and permission was
obtained from the department of child health. A list of
clinical staffs (nurses, midwives, and physicians) who
worked at the neonatal and paediatric intensive care
units for at least 2 years were obtained from the depart-
ment administrator and with the help of the unit heads,
those staff who were interested were recruited into the
study. A total of 12 individual interviews and 6 focus
group discussions (FGDs) were conducted (N = 42).
These participants were purposely recruited for the
study because they directly handled the feeding pro-
cesses and care of the critically ill children and thus
could better provide a description of the feeding process.
An interview guide was developed based on the aim of
the study. Key questions included: how do you feed the
critically ill child in the intensive care? ; Can you please
describe the specific feeding processes of critically ill chil-
dren? And what are the determinants of feeding a critic-
ally ill child at the intensive care? The guide was pre-
tested, and findings were used to refine the questions.
Participants were informed that participation was volun-
tary. All interviews were conducted in English.
The interviews and the FGDs were conducted at the

staffs’ rest rooms to minimize interferences and get qual-
ity voice recording and to ensure privacy. Information
sheet, consent form as well as consent for voice record-
ing were obtained from participants who volunteered to
partake in the study. Initially, FGDs were conducted
followed by individual one on one experts’ interviews.
The individual interviews took about 30 min and FGDs
lasted for at least 1 h. Data saturation was reached where
no new information was obtained. Data was audiotaped
and transcribed verbatim.

Data analysis
The qualitative data was content analyzed [29, 30, 31,
32] after it was transcribed verbatim from audio to text.
Data transcription and analysis were done concurrently
to ensure that, emerging themes and sub-themes were
further probed in subsequent interviews. Field notes
were typed and compared to interview and FGD scripts
to ensure data triangulation. In the works of Braun and
Clarke (2006), codes are labels recognizing what is of at-
tention in the data while themes are commonly occur-
ring patterns across a data set gathered around a
dominant organizing concept [29]. The transcripts were
read several times by all the researchers and initial cod-
ing done manually by assigning names and phrases to
sentences that depicted the meanings of those sentences.

The researchers then used MAXQDA Plus version 2020
qualitative software to further code and developed sub-
themes using descriptive and inductive coding tech-
niques which aggregated into major themes which were:
determinants of feeding and feeding processes. Sub-
themes were then grouped under these two main themes
to obtain the results. The researchers later met to agree
on the themes and to ensure that, participants’ perspec-
tives were kept intact.

Trustworthiness of the study
In this study, some of the participants were randomly
contacted to clarify their statements in order to ensure
member checking. The same interview guide was used
to interview all participants. Concurrent data collection
and analysis ensured that, emerging themes were further
probed in subsequent interviews. The verbatim tran-
scripts from participants were used to back participants
perspectives in order to keep their opinions intact. The
field notes taken during data collection were used to ver-
ify the audio data. The researchers met to build a con-
sensus on the findings of the study and arrived at the
conclusion that the findings were representative of par-
ticipants’ opinions.

Ethical considerations
All methods were carried out in accordance with all
guidelines and regulations under ethics approval and
consent to participate. Ethical clearance was obtained
from the Institutional Review Boards of the two hospi-
tals (TTH/R&D/127, and STC/IRB/000145/2019). Infor-
mation sheets and consent forms were provided to
participants for them to voluntarily consent to partici-
pate in the study. Alpha-numeric codes were used to
represent participants for the sake of anonymity. Data
cleaning was done before data analysis in order to re-
move all identifiable data. Participants were informed
that voluntary participation meant they could withdraw
from the study at any stage without any consequences.

Results
Participants’ background
The participants were between the ages of 26–52 years
with an average age of about 38 years. They included
paediatric nurses, paediatricians, neonatal nurses, regis-
tered nurses, and midwives. The staff had varied ethnic
backgrounds and religious backgrounds. The staff had
an average working experience of about 15 years and a
maximum working experience of 26 years. About
10(33 %) of the participants recruited for the FGDs were
specialized in neonatal nursing, paediatric nursing, crit-
ical care, and paediatrics. Overall, 16(38 %) were special-
ists and this was necessary to enrich the study findings
with experts’ inputs and 75 % of all the participants were
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females. Refer to Table 1 for details of the participants
demographics.

Themes and sub-themes
Two major themes emerged after the inductive content
analysis; determinants of feeding and feeding processes
of the critically ill child in intensive care. The determi-
nants of feeding had three sub-themes evolving from the
findings: experts’ knowledge/skills, medical conditions,
and gestational age. The feeding process in intensive
care had four sub-themes: parenteral, enteral, cup feed-
ing and breastfeeding.

Determinants of feeding
Experts’ knowledge/skills
It emerged from the study that knowledge and skills of
clinicians at the intensive care units were the major de-
termining factors to feed the critically ill child. This is il-
lustrated in the statement below in the excerpts of a
pediatric nurse:

“Here, we do collaborative care where we involve
other specialists like the nutritionists and dieticians,
eye specialists, physiotherapists and other team
members to share ideas and skills on how to go

about the feeding. There is the need for specialized
skills and knowledge in order to reduce the risk of
aspiration.”KSI5.

Some reported that, due to inadequate knowledge and
skill, some clinicians will not feed the babies if they did
not feel confident and skillful for fear of aspiration and
death as recounted by a neonatal nurse:

“For feeding in the intensive care unit, there is the
need for requisite knowledge and being careful in
order to avoid aspiration. So, for some of the staff,
in order not to expose themselves, they leave the
breast milk untouched without attempting to feed
the babies as several instances have occurred on
this ward where feeding of the babies led to
deaths. This is because aspiration in preterm ba-
bies is very dangerous and most staff too working
here have not specialized in intensive care and
care of neonates”TSD1A.

Gestational age
The gestational age of the baby was mentioned as one of
the determinants for feeding as it directly influences the

Table 1 Participants’ demographics (N = 42)

Background information of FGDs participants (n = 30)

Code Number (characteristics) Age range (years) SETTING (ZONE) Years of working experience

TSD1 5 (1-RN, 4-Neonatal Nurses) 30-43 TTH (Northern) 5-21

TSD2 5 (All medical doctors) 25-28 TTH (Northern) 2-3

TSD3 5 (2-PN, 3-RN) 28-36 TTH (Northern) 4-11

KSD1 5 (2-RN, 1-CCN, 1-PN, RNA) 26-32 KBTH (Southern) 5-8

KSD2 5 (2-RNA, 1-RN, 2-CCN) 29-35 KBTH (Southern) 4-10

KSD3 5 (1-RNA, 3- RN, 1- DP) 28-32 KBTH (Southern) 5-7

Background information of individual interview participants (n = 12)

Code Sex Age (years) Profession/Speciality Years of working experience

TSI1 F 32 General practitioner 5

TSI2 F 33 Neonatal Nurse 9

TSI3 F 36 Neonatal Nurse 21

TSI4 F 41 Nurse Practitioner (DDNS) 19

TSI5 M 36 Registered Nurse (PNO) 13

TSI6 M 42 Consultant paediatrician 15

KSI1 F 43 Specialist paediatrician 16

KSI2 M 40 Resident paediatrician 15

KSI3 F 30 Post-Basic Midwife 8

KSI4 F 26 Registered Nurse 6

KSI5 F 51 Nurse Paediatrician (DDNS) 26

KSI6 F 52 Midwife (DDNS) 24

Key: RN Registered Nurse, CCN Critical Care Nurse, PN Paediatric Nurse, RNA Registered Nurse Assistant, DP Doctor Paediatrician, T Tamale, K Korle-bu, S Staff, I
Interview, D= Focus Group Discussion
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reflexes and ability of the baby to suckle. This was sum-
marized by two participants as:

“In feeding the newborn babies, one factor to con-
sider is the gestational age of the baby as this goes
along with the maturation and the presence of cer-
tain reflexes in the baby i.e. ability to suckle and
ability to swallow”TSD1C.

“Then we have the small preterm whose gestational
ages are so low to an extent that, their sucking and
swallowing reflexes are not well established making
it difficult for them to feed. That determines the
feeding choice. In such cases, we try and avoid the
oral feeding method.”KSI1.

Child’s medical conditions
From the participants perspectives, one major determin-
ant of feeding the critically ill child is the medical condi-
tion of the child. A paediatrician and neonatal nurse
described this in the extracts below:

“Per observations, it is not entirely the fault of the
staff as the medical conditions of certain babies
make some staff afraid to feed them for fear of chok-
ing or causing aspiration which can cause death and
in other cases of congenital anomaly feeding can fa-
cilitate the death of the baby”TSD1D.

“We have babies who definitely cannot be fed orally
due to their medical conditions. Therefore, their
medical conditions determine their feeding method.
So, we do not want to feed critically ill babies be-
cause of the risk of aspiration,”KSI1.

Some of the participants recounted infections, pre-
term, and some congenital abnormalities like cleft lip
and cleft palate hinder the feeding:

“Stable babies are being fed well by staff but due to
the fear of baby dying as a result of aspiration, pre-
term babies, critically ill babies, and babies with
congenital anomalies are not fed well”TSD1C.

Feeding process in ICU
Parenteral feeding
A nurse manager who is a nurse paediatrician described
how critically ill children are fed parenterally in the unit:

“We calculate based on the maintenance, what is re-
quired for the child per weight. To start with we do
not give full feed i.e. we do not give the 100 % feed,

because they are now starting to feed. We start from
25 % of their daily weight, then fluids will be 75 %.
Then when the child progresses, we proceed to 50 %
feed to 50 % IV fluids. when the child recovers and
gains full consciousness, we reverse the feeding to
75 % feeds and 25 % IV fluids. Then gradually we
wean the child off the IV fluids and put the child on
full feeds”KSI5.

Enteral feeding
Four of the participants summarised enteral feeding as
one of the feeding processes of critically ill children in
the intensive care as follows:

“For the feeding because they are critically ill, we
normally start with the enteral feeding through NG
tube. We calculate the drugs, the feeds, and monitor
the patients very well.”KSI3.

“We use a nasogastric tube, then oral before we at-
tach the baby to breast” TSD3B.

“Not all mothers can express the milk, so we have to
be giving them formula through an NG tube. So now
sometimes we are doing mix-feeding”KSI5.

“But again, you need to weigh the risks and the ben-
efits. So, sometimes there may be respiratory distress
but we may pass NG tubes and elevate the head end
to feed the baby. Then we do the feeding and not
leave the baby for the parents to feed to reduce the
risk of aspiration” KSI1.

Cup/top-up feeding
The critically ill children in the NICU are often fed by
cup and spoon as they are unable to attach to the breast
for breastfeeding. Extracts from the experts are pre-
sented below:

“So, it is a big cup and a small cup, two cups so one
of them has the measurement on it so after breast-
feeding you top up over an amount so that’s the way
we do it. After that we allow the mother to express
the milk then we use a small spoon to feed so when
they are going home, we sell the feeding containers to
them. The feeding container set consist of jar for milk
storage, cup, and spoon for feeding” KSI6.

“For those babies who cannot attach to the breast,
we encourage the mothers to express the breast milk.
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The nurses may either feed by NG tube or cup and
spoon. We encourage the mothers to put to breast
but then also express so that the mother herself does
the cup and spoon feeding of the baby in preparation
for going home”KSI1.

“We teach them how to do cup and spoon; after
breastfeeding, you top up with breast milk so that
the baby will gain weight”KSD1C.

Breastfeeding
Participants indicated that, breastfeeding is employed as
a feeding process when the child’s condition is stable
and can suck the breast milk:

“For feeding the critically ill, mothers come into the
NICU every three hours. When they come for those
babies who can attached to the breast and feed, we
ask the mothers to breastfeed them. For those babies
who are feeding but cannot attached to the breast
for feeding we encouraged the mothers to express the
breast milk”KSI1.

“Sometimes the mothers think that once you just
put baby to breast and baby sucks then the baby
has had breast milk. There are instances where
the mother is not lactating in other words the
mother is not producing breast milk and so you
would see baby put to breast, but baby did not
really get breast milk. In those instances, we ad-
vise them that after sucking they should try and
express and give it as well since you cannot quan-
tify the amount they have sucked but you can
quantify the amount expressed to be given as top
up to the baby”TSI2B.

Breastfeeding in the intensive care comes with some
challenges including lack of storage for expressed breast
milk and poor lactation by some mothers:

“The challenge too is that some mothers can produce
more milk than what the baby needs, but we do not
have the storage facility for the expressed milk. Nor-
mally, expressed milk can only be used for a max-
imum of 4 hours. So, the absence of the storage
facility for the milk in the NICU also adds to the
stress of the mothers because they go through a lot of
pains to produce the milk”TSD1E.

Breastfeeding is done 2 hourly and for babies like pre-
term who are unable to suck themselves, the experts use

alternative method like cup feeding or enteral feeding
with expressed breast milk.

“Also, you talk of feeding too where you must explain
to mothers and encourage them to breastfeed mostly
two hourly and after that express the milk.”TSD1A.

Discussions
Experts’ knowledge, child’s medical condition, and the
gestational age were the key determining factors for
feeding critically ill children in the intensive care units.
The expert’s skills and understanding of the child’s con-
dition was what determined the quantity to feed as well
as the feeding method adopted at both NICU and PICU.
These findings are consistent with the results of a sys-
tematic review on nutritional support for critically ill
children [12]. With regards to child’s medical condition,
most of the participants were hesitant to feed the very
critically ill child because of fear of causing aspiration.
Conceivably, preterm babies and terminally ill uncon-
scious older children have poor reflexes and are unable
to feed well and this made the experts avoid feeding the
critically ill children for fear of aspirations and deaths.
This finding was contrary to the recommendations of
the United Nations International Children’s Emergency
Fund (UNICEF) and World Health Organisation (WHO)
on meeting the nutritional needs of a child especially
during illness; in their joint publication in the Lancet,
they identified infrequent feeding as one of the three
events that can threaten the survival of children [10].
The participants’ avoidance of feeding in this current
study due to fear of causing aspiration in the critical care
units may be legitimate since aspiration due to feeding
has been reported in a study conducted in Brazil to in-
vestigate the source of mortality in the paediatric inten-
sive care unit (PICU) [4]. These stands of the staff may
be attributable to the inadequate specialized clinicians in
the ICU. These findings may be necessary to echo calls
for more specialized training of doctors and nurses as
well as providing continuous in-service training on the
care of critically ill children especially on feeding in the
NICU and PICU. This will refresh their knowledge and
skills and avert any possible death of children in the
ICUs relative to the effects of feeding. Experts in another
study provided an account of how feeding resulted in as-
piration and subsequent death of critically ill children
[1]. Perhaps regular training of clinical staff on feeding
of critically ill children in the NICUs and PICUs may ul-
timately address this avoidable phenomenon. This may
go a long way to reduce neonatal, infant, and child mor-
tality in Ghana.
The researchers found that participants fed the critic-

ally ill children mainly through a nasogastric tube using
formula feeds, breast milk, fluids, and other refined feeds
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which is consistent with reports from other studies [2,
19]. One paediatrician lamented the effects of the enteral
feeding method on children with tachypnoea and re-
spiratory distress as it may cause intolerance and worsen
the condition of the critically ill child in the ICU [2, 13,
20, 21]. Parenteral feeding was found in another study to
be useful in most cases especially at the PICU to meet
the nutritional needs of the critically ill child [17]. One
feeding method adopted for feeding the critically ill that
emerged from this Ghanaian qualitative study was the
use of cup and spoon. Participants used cup and spoon
to feed infants who were unable to latch onto the breasts
for breastfeeding. They also conducted top-up feeding
with the same cup and spoon for children who were
poorly breastfed to help them meet their nutritional
needs. Perhaps, the different methods adopted by partic-
ipants in feeding the critically ill children were due to
the different conditions of the children admitted in the
NICU and PICU. It also afforded the participants an op-
portunity to give bespoke care to them. Due to the be-
spoke nature of care that has to be given to children at
the ICUs, it is recommended that, all the resources; both
human and material (refrigerator for infant feeds, and
feed banks) should be provided to make their work
easier.

Limitations
The limitation of this study was that the sample was
small, and the participants were mostly interviewed after
their shift which may have confounded the results due
to fatigue. Future research may scale up the sample to
include more facilities to develop a comprehensive feed-
ing criterion of critically ill patients within the context of
the Ghanaian setting.

Conclusions
The study found that feeding of critically ill children in
the intensive care is an activity which most health pro-
fessionals avoid due to fear of causing aspiration which
can lead to death. The main feeding process adopted
were breastfeeding, parenteral feeding, enteral feeding
and cup and spoon feeding. Regular in-service training
of clinicians on feeding critically ill children, provision of
logistics, and specialized personnel at such units are rec-
ommended to reduce the infant and child mortality
resulting from suboptimal feeding. Future research may
look at outcomes of neonates and children from NICU
and PICU to promote the standardization of protocols
including feeding practices in the Ghanaian setting.
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