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Abstract

children and their parents.

November 2022.

coordinated care approach.

patient-centered, and coordinated care approach.

Background: Inborn errors of metabolism (IEMs) are a group of congenital and chronic diseases that cause many difficulties for
Objectives: This review aims to identify the needs that they are faced in caring.

Methods: This is an integrative review using the method of Whittemore and Knafl (2005). The databases of PubMed, Web of Science
(ISI), SID, and Google Scholar were searched in English and Persian without any time and methodology restrictions in October and
Results: After screening the documents, 19 articles, consisting of 9 quantitative, 7 qualitative, and 3 review studies, were retrieved.
Three categories of needs, including children, parents, and the healthcare system, were identified. The most reported needs were

related to diet, psychological, social, and financial support dimensions and the necessity of implementing a multidisciplinary and

Conclusions: Children with IEMs and their parents have many needs that can be satisfied through a multidisciplinary,

Keywords: Care, Need, Inborn Errors of Metabolism, Child, Parent

1. Introduction

Inborn errors of metabolism (IEMs) are a diverse
group of more than 1 000 genetic disorders resulting
in reduced activity of an enzyme, structural protein,
or transporter molecule in a metabolic pathway (1).
Although the incidence of each specific disease is rare,
collectively IEMs are common and affect 1 in 800 live
births (1, 2). The signs and symptoms of these disorders
are due to the defect in a metabolic pathway and the
aggregation of the defective pathway’s metabolites, which
are poisonous or can cause cell destruction. Additionally,
the lower-path metabolite deficiency is effective in
disease pathogenesis. This pathogenesis can affect one
or more systems (2-4). Inborn errors of metabolism
have a substantial contribution to intellectual disability,
seizure, metabolic acidosis, hyperammonemia, ataxia,
coma, liver damage, cataract, kidney failure, kidney
cyst, cardiomyopathy, pericarditis, sudden infant death
syndrome (SIDS), neurologic disorders in children (5).

Children with chronic diseases have complex
care needs (6, 7). Inborn errors of metabolism are
categorized as rare and chronic conditions that need
lifelong support, protection, care, and treatment (4,
8). Caring for a child with IEMs requires specific and
lifelong dietary management, which requires constant
planning, monitoring, and measurement of the child’s
daily nutritional intake (1). Moreover, there might be
additional management requirements, such as medical
appointments, frequent blood tests, occupational therapy,
and speech therapy (1, 9). Additionally, these children
have psychological problems, such as anxiety, depression,
social isolation, and low self-confidence (10). Their
quality of life is lower than that of their peers (11, 12), and
they frequently experience a sense of loss that results in
chronic sorrow (12). Their parents and caregivers’ physical,
psychological, and social health is also affected (13, 14).
These diseases increase parenteral and familial stress,
and the more parenteral stress, the less psychological
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parent-child psychological adjustment (13).  Parents
experience depression, sleep disorders, and low quality of
life and have more struggles than other families (14).
Despite the above-mentioned challenges that children
and families face, there are few and scattered studies about
differentaspects of caring for children with IEMs, and most
are focused on the diagnosis, screening, and treatment
methods of IEMs. There is no study examining the unmet
needs of parents and children with IEMs; only there are
few studies assessing the experience of caring for children
with a specific type of IEM. For example, Somanadhan
and Larkin assessed the parents’ experience of caring for
a child with mucopolysaccharidosis (MPS) and observed
that parents tend to be active in caring. They felt that they
were living in an ambiguous space due to the prognosis of
their child’s disease (13). In another study, Shirdelzade et
al. showed that parents forgot themselves in the shadow
of satisfying the needs of their children (15). Therefore, it is
decided to conduct an integrative review to assess the care
needs of children with IEMs and their parents to provide
more information for planning care in healthcare systems.

2. Materials and Methods

This is an integrative review of scientific published
literature.  This integrative review summarizes past
literature to achieve a comprehensive understanding of
an issue. Therefore, it is able to build the science, research,
practice, and policies of nursing (16). The development
of this study is based on Whittemore and Knafl’s (2005)
method to increase the rigor of the review. This is a
modified version of Cooper’s (1998) framework, which
consists of five stages: Problem identification, literature
search, data evaluation (quality appraisal), data analysis,
and findings presentation (17). The two later stages were
presented as results and discussion.

2.1. Problem Identification

The purpose of this integrative review is to identify
the care needs of children with IEMs and their parents.
Clarifying these needs can be helpful in programming
care plans and implementing patient-centered and
multidisciplinary approaches. Therefore, all published
documents in English and Persian were searched to
answer this question: "What are the care needs of children
with IEMs and their parents?”

2.2. Literature Search

To find the relative articles, databases of PubMed, Web
of Science (ISI), SID, and Google Scholar were searched
in October and November 2022 with three keywords,

including "inborn errors of metabolism, need, and care”,
that were combined with the Boolean term "AND” (Table 1).
For identifying additional records, the related references
and the cited articles of found studies were also assessed.
All published manuscripts in English or Persian without
limitation of the type of them and time were included.
The articles in languages other than English or Persian,
book chapters, editorial material, no full text available,
or only abstracts presented in seminars and conferences
were excluded. Then, the full texts of the articles were
read carefully to perform an interpretive analysis based on
the study’s question and objective. None of the Persian
documents from both Google Scholar and SID databases
was related to the question of this review. The flow chart
for selecting articles was designed based on the PRISMA
statement (17) (Figure 1).

Table 1. Databases, Keywords, and Search History

Database Date Keywords Article
Retrieved

PubMed 2022, Oct & Nov. 50
Web of Science 2022,0ct & Nov. Inborn errors of 176
(Is1) metabolism

AND need AND
Google Scholar 2022, Oct & Nov. care 52600
(English)
Google Scholar 2022, 0ct & Nov. 28
(Persian)
SID (Persian) 2022, 0ct & Nov. 284

2.3. Data Evaluation and Quality Appraisal

Two independent reviewers screened all titles and
abstracts for inclusion and assessed each selected
reference independently. Additionally, these reviewers
extracted and abstracted the data of each article
independently, and disagreements were resolved by
discussion and consensus with the third author. Then,
all articles included in this study were evaluated using
the Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) checklist and Joanna Briggs
Institute (JBI) checklists based on their methods. The
PRISMA checklist was used for appraising reviews, and
it has 7 sections and a total of 27 items for evaluating
title, abstract, introduction, methods, results, discussion,
and other information. If the item was reported in the
study, it would get a score of 1, and if not, it would get a
score of 0 (18). The JBI checklists were used for appraising
quantitative and qualitative studies, which include
independent checklists for case series, cross-sectional,
and qualitative studies. They consisted of 10, 11, and 10
questions, respectively. The questions can be answered
with yes, no, unclear, and not applicable. Those articles
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Figure 1. Flowchart of information through the different phases

that had the most criteria ( > 50%) were entered into the
study (19, 20). After the quality appraisal, no study was
excluded.

3. Results

In this section, the 4th and 5th stages of Whittemore
and Knafl’s (2005) method, including data analysis and
findings, are presented.

Studies included in this integrative review were 19
articles that had different methodologies, consisting of
9 quantitative, 7 qualitative, and 3 review studies. Their
published data were within 2003 to 2022, and most of
them belonged to the UK [5], Canada [3], and the USA
[3]. Other articles belonged to Germany (2], Turkey [2],
Australia [1], Netherlands [1], Argentina [1], Japan [1], and
Switzerland [1]. Table 2 shows the summary of the studies
and their findings.

After data synthesis based on Whittmore and Knafl
(2005), three main categories, including children,
parents/family, and health system needs, were identified.
Table 3 shows each category and its subcategories.

Jundishapur ] Chronic Dis Care. 2024; 13(3):e139791.

3.1. Children’s Need

Children’s needs are categorized into dietary and
nutritional, social, and psychological support, self-care
education, different systems assessments, and additional
needs. The most reported needs of children with IEMs
are their dietary and nutritional needs, including a
specialized diet, education about medical diet and sources
of medical foods, preparation of them, diet restriction,
supplements, need for tube feeding and nocturnal feeding,
and developing symptom-based dietary monitoring (9, 21,
22,26,29).

Inborn errors of metabolism are a group of rare
and chronic diseases that the patients must support
psychologically (27, 29, 32, 34) and socially (26, 34, 37).
There must be a child psychologist specialized in IEMs
(32) to help them improve their quality of life, as well as
their health status, stress, and burden check at regular
visits (29). Additionally, these children need social support,
especially for fitting in with peers (26, 34) and educating
about preschool and schooling (37).

These diseases might affect multiple systems and
cause impairments in them, such as the nervous system,
mental status and cognition, vision, hearing, speech
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Table 2. A Summary of Articles and Their Findings *

No. Title Authors|Year Study Design Findings

1 Long-term needs of adult patients with Martin-Hernandez et Quantitative/reviewing The multidisciplinary approach to care; need for support for the transition from adolescence
organic acidemia: Outcome and prognostic al.[2009/UK (21) medical records of 15 to adulthood; most of them were dependent on their parents; appropriate counseling for
factors patients with organic women of childbearing age about pregnancy, childbirth, and its potential risks; nutritional

acidemia needs such as tube feeding, nocturnal feeding for maintaining energy, supplements, diet
restriction; different systems assessment based on the signs and symptoms of patients such
as neurological problems, renal failure, cardiomyopathy, osteoporosis, optic problems.

2 Perspectives on dietary adherence among Kemper et al.[2010/USA Qualitative[focus Dietary needs; need to educate about medical diet and sources of medical foods, preparation
women with inborn errors of metabolism (22) groups of medical foods; need insurance coverage for medical foods; need to assist with the

transition from pediatric to adult healthcare providers; need to develop symptom-based
dietary monitoring

3 Inborn errors of metabolism: Psychosocial Weber et al.[2012/USA Review Need support as they focus on immediate practical demands, grieve over illness; related
challenges and proposed family systems (23) losses and reorient future expectations
model of intervention

4 Living with an inborn error of metabolism Gramer et Quantitative/descriptive  Need for comprehensive multidisciplinary care, including psychological, financial, and social
detected by newborn screening: Parents’ al.[2014/Germany (24) support
perspectives on child development and
impact on family life

5 A national survey of providers treating McClain et al.[2015[USA Survey on 114 Lack of insurance coverage; lack of reimbursement for the services; system-level interventions
patients with metabolic disorders identified (25) healthcare providers are needed to support the development of and access to interventions and for coordination
by newborn screening demonstrates working with IEM of healthcare delivery; need for more communication between healthcare professionals; to
challenges faced by clinical care systems patients and families restructure the fragmented healthcare delivery system to favor patient-centered, coordinated

care while slowing an unsustainable trend in rising healthcare costs

6 Experiences of caregivers of children with Siddig et Qualitative Specialized diet needs; children’s social needs; social support for parents; fitting in with
inherited metabolic diseases: A qualitative al.[2016/Canada (26) peers; need for coordinated care across the healthcare team
study

7 Child and family experiences with inborn Khangura/2016/Canada Qualitative Need for specific improvements in health services, such as better care coordination; need for
errors of metabolism: A qualitative interview (27) achieving a diagnosis; need to receive appropriate support
study with representatives of patient groups

8 Parent coping and the behavioral and social Brown et Quantitative/cohort Need for a multidisciplinary team for supporting families and considering biopsychosocial
outcomes of children diagnosed with al.[2017/Australia (28) (multiple factors; parents need psychological assessment and support after the diagnosis of [EM
inherited metabolic disorders questionnaires

accomplished by 22
parents)

9 Difficulties in daily life and associated factors Yamaguchi et Review Need to expand education for primary care physicians about IEM patients; psychological
and quality of life of children with inherited al.[2017[Japan (29) support for families; social support for parents; assessment of children and families’ health
metabolic disease and their parents in Japan: A status, burden, and stress at regular clinic visits; support groups for associate families who
literature review have similar experiences to peer support; need for attentive hearing, empathy, and recipiency

in daily clinical practice by medical professionals; patient education about diet therapy;
education about self-care with consideration for the child’s growth and development,
intelligibility, and sense of values, and with praise for the child’s efforts

10 Parenting a Child with Phenylketonuria (PKU): Carpenter et Qualitative: Need for acceptance of diagnosis and management; educational need; support from others
An Interpretative Phenomenological Analysis al.[2018/UK (30) Interpretive
(IPA) of the Experience of Parents phenomenology

n What are the information needs of parents Piercy et al.2019/UK Qualitative focus The need to be active partners in medical management to feel in control of the situation
caring for a child with Glutaric aciduria type 17 (31) group through understanding the condition and managing the condition by ensuring the

restricted regimen

12 The need for additional care in patients with Welling et Quantitative/cross-section  Dietary needs; need for additional care in the domains of mental function, speech, and voice;
classical galactosemia al.[2019/Netherland (9) need to monitor the appearance of the potential impairments associated with the disease

3 The impact of disease severity on the Dimitrova et Quantitative/Longitudinal A child psychologist specializing in IEMs; receiving highly specialized interdisciplinary care
psychological well-being of youth affected by al.[2021/Switzerland ata tertiary center
an inborn error of metabolism and their (32)
families: A one-year longitudinal study

14 New recommendations for the care of patients Bay et Review Need for early diagnosis and treatment and an interdisciplinary follow-up
with mucopolysaccharidosis type I al.2021/Argentina (33)

15 Inborn Errors of Metabolism in Pediatric Harputluoglu et Quantitative/cross-sectional Need for social, physical, psychological, and physiotherapy
Palliative Care al.2021[Turkey (34)

16 Exploring the experiences of family caregivers Chimney[2022/Canada Qualitative/Grounded Unmet needs: Psychological support; financial resources; providing education; local
with low income accessing healthcare services (1) Theory|Thesis community events; flexibility in care
for children with inborn errors of metabolism

17 “Why them, why me, why us?” The experiences Hassall et al.[2022/UK Qualitative/Phenomenology Need for psychological support of family
of parents of children with lysosomal acid (35)
lipase deficiency: An interpretative
phenomenological analysis study

18 Unmet Needs of Parents of Children with Urea Scharping et Quantitative/prospective Need for information on the growth and development of children; information on current or
Cycle Disorders al.[2022/Germany (36) single-center pilot future services available for children; additional supporting services; support in finding a

study suitable caretaker; talk to other affected families; support for insomnia, fatigue, loss of
appetite, finding meaning in the situation, physical exhaustion; support for the feeling of
being useless, powerless, and helpless; additional support groups; psychological support

19 Unmet Needs of Children with Inherited Ozalp Akin et Quantitative/cross-sectional Need for special services and rehabilitation; need for financial support; Domains of services:

Metabolic Disorders in the COVID-19 Pandemic

al.[2022[Turkey (37)

Healthcare needs: Access to healthcare for follow-up; receiving medicine; support for specific
diet; Educational needs: Preschool education; schooling; Special services and rehabilitation:
Special education for cognitive difficulties; physiotherapy; speech and language therapy;
vision/hearing rehabilitation; occupational therapy.

Abbreviation: IEM, inborn errors of metabolism
2 Articles are sorted ascending by the date of publication.

and voice,

musculoskeletal and physical functions, rehabilitation (37), including physiotherapy, occupational

growth, and development (9, 21). Therefore, they need  therapy, and speech therapy (34). Importantly, they need
different system assessments for monitoring potential to be educated about self-care, especially about the growth
impairments (9, 21) and additional services for caringand  and development of the child, intelligibility, and sense of
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Table 3. Care Needs of Children with Inborn Errors of Metabolism (IEMs) and Their Families

Children with IEM

Parents or Caregivers

Healthcare System

Dietary and nutritional needs (5): Tube feeding,
nocturnal feeding, supplements, diet restriction;
education about medical diet and sources of medical
foods, preparation of medical foods; development of
a symptom-based dietary monitoring; specialized
diet Social needs (3): Fitting with peers; education
about preschool and schooling Psychological
support (4): A child psychologist specialized in IEMs;
improvement of the quality of life; regular health
status, burden, and stress check at regular clinic
visits Different systems’ assessments and additional
needs (4): Mental function; cognitive difficulties;
speech and voice; vision and hearing; monitoring
potential impairments; musculoskeletal and
physical function; growth and developmental
monitoring; physiotherapy; occupational therapy;
special services and rehabilitation Self-care
education with consideration for the child’s growth
and development, intelligibility, and sense of values,
and with praise for the child’s efforts (1)

Psychological support (9): Support as they focus on
immediate practical demands, grieve over
illness-related losses and reorient future
expectations; psychological assessment and support
after the diagnosis of IEMs; attentive hearing,
empathy, and recipiency in daily clinical practice by
medical professionals; support for achieving
acceptance; social worker in the team; support for
the feeling of being useless, powerless, and helpless;
support for insomnia, fatigue, loss of appetite,
finding meaning in the situation, physical
exhaustion; regular health status, burden, and stress
atregular clinic visits Social support (5): Associate
families who have similar experiences to peer
support; local community events; finding a suitable
caretaker; additional support groups; involving
others to care for the child as he/she is growing
Educational need (2): Management of disease;
information on the growth and development of
children; information on current or future services
available for children; additional supporting services
Financial support (2) Managing the condition (4):
Achieving a diagnosis; flexibility in care; being an
active partner in medical management to feel in

Multidisciplinary approach for care, including
psychological, financial, and social support in which
clinician and dietician be the core (5):
Patient-centered and coordinated care between
patients, families, and healthcare providers (3);
support for the transition from adolescence to
adulthood (2); appropriate counseling for women of
childbearing age about pregnancy, childbirth, and
its potential risks Healthcare systems-level
interventions (3): Access to healthcare for
interventions and follow up; receiving medicine;
support for specific diet; insurance coverage of
medical foods, and medical services; expanding
education about IEMs for primary care physicians (1)

control of the situation

Abbreviation: IEM, inborn errors of metabolism

values, and the child’s efforts must be considered.

3.2. Parents’/Family’s Needs

Parents/families of children with IEMs have numerous
needs consisting of psychological support, social support,
financial support, education,and managing the condition.
The most important need of parents is psychological
support and assessment. It should begin as soon as
the diagnosis is made because parents must focus on
care demands, grief induced by illness-related losses, and
future expectations reorientation (23, 28, 35). They need
help to achieve acceptance (30) and overcome feelings
of uselessness, powerlessness, helplessness, insomnia,
fatigue, loss of appetite, finding meaning in the situation,
and physical exhaustion. Parents need attentive hearing,
empathy, and recipiency in daily clinical practice by
medical professionals (29); therefore, a social worker and
a psychologist must be involved in the healthcare team to
regularly check their health status (1, 21, 32), burden, and

stress (29).
Social support is another important need of
parents. They need to connect to families who have

similar experiences for peer support (26, 29, 30, 36).
Additionally, they need additional support groups (36),
local community events (1), finding a suitable caretaker,
and involving others to care for the child as he/she is
growing (36).

Another category that emerged in data synthesis was
parenteral needs for managing the condition. Firstly,

Jundishapur ] Chronic Dis Care. 2024; 13(3):e139791.

they need a documented diagnosis that describes the
condition (27, 33). Then, to have an active role in caring
for the child, they need to understand the condition and
manage it through coordinated and controlling intake
and involvement (31). There should be flexibility in care to
optimize the management (1).

The educational needs of parents are in the domains
of disease management, growth and development of the
children, and current or future services available for
children (30, 36). Additionally, parents need financial
support to cover the costs of treatment and care for a child
with I[EMs (1, 37).

3.3. Healthcare System’s Needs

In addition to children’s and parent’s needs, some
needs should be met in the healthcare system. The
essential one is using a multidisciplinary approach to
care in which the clinician and dietician are the core and
collaborate with nurses and other specialist services, such
as social workers, physiotherapists, and psychologists (21,
24, 28,32, 33). Moreover, it should be patient-centered and
coordinated between patients, families, and healthcare
providers (25-27). The healthcare system must support
the transition from pediatric to adult healthcare providers
(21, 22). It should pay special attention to the issue of
counseling for women with IEMs in childbirth age about
pregnancy, childbirth, and its potential risks (21).

Some interventions must have been implemented at
the healthcare system level, such as providing access
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to healthcare for interventions and follow-up (25, 37),
receiving medicine (37), support for specific diets (37),
and insurance coverage of medical services and medical
diets and foods (22, 25). Expanding education about IEMs
for primary care physicians should also be noted because
they are at the frontline and usually take the immediate
responsibility of caring for patients with IEM (29).

4. Discussion

This review synthesized the data on the care needs of
children with IEMs and their parents to provide a better
understanding of their condition and make healthcare
professionals able to implement a more specific and
detailed care plan. The results of the present study showed
that the care needs of these patients can be categorized
into three categories: Children, parents, and healthcare
systems’ needs.

4.1. Children’s Needs

The most important needs that must be included in
any care plan for children with IEMs are specialized diet
and nutritional supplements. Children with IEMs have
to follow a restricted diet therapy lifetime to prevent
metabolic crisis (29), which causes multiple difficulties
for them. One critical aspect of dietary management in
these children is the supplementation of vital nutrients
with medical foods (22, 29). Medical foods supply essential
nutrients except for the restricted ones in many forms,
such as powder, formula, and drinks. Growth failure and
metabolite decompensation might be caused by a lack of
access to these special foods (1).

Additionally, caregivers, who are generally parents,
have to ensure that the child has enough energy intake
that needs frequent feeding. Even at night, the fasting
length must not exceed 4 hours in some types of IEMs
(1); therefore, they need nocturnal feeding in addition to
daytime feeding. It might also be essential in children
with feeding problems and anorexia (21). As the intake
needs of each patient differ from the other, it seems
necessary to develop new interventions to monitor their
dietary intake based on their needs and symptoms of the
disease. To achieve the best result, dietary interventions
would need to be individually tailored (22, 26). As the
children grow, they take more responsibility for self-care,
and education plays a critical role in it. They must
be educated about diet intake, restrictions, and medical
foods (29). Early education might help improve long-term
adherence, especially with their peers and teachers (22). In
self-care education, the age of children, their growth and
development, intelligibility, and sense of values should

be considered, and the efforts of children have to be
appraised (29).

Alongside nutrition, children with IEM have multiple
system involvement, which necessitates different
systems’ assessments and additional care needs. For
example, Martin-Hernandez et al. (2009) suggested the
regular assessment of musculoskeletal for monitoring
osteoporosis, nephrotic for developing renal failure,
cardiac for the possibility of cardiomyopathy, or
neurological for progressing mental and cognitive
functions (21). The importance of identifying such
impairments is that we can find them early and prepare
help, care, or treatment in time (9). Other mentioned
impairments include speech and voice, vision and hearing
loss, growth and development, motor function, and
intellectual ability (9). Children with IEMs might need
additional care, treatment, and rehabilitation for these
problems, such as physiotherapy, occupational therapy,
and speech therapy (34, 37).

Psychological and social support are the other
two important needs of children with IEMs. A child
psychologist specializing in IEMs can help these children
more efficiently (34). Their health status, burden,
and stress must be assessed regularly (29). Moreover,
psychological and social support can be provided by rare
disease patient groups, social networks, and supportive
resources (27). Children with IEMs need support to fit
in with their peers and should have received education
about preschool and schooling (37).

4.2. Parents’ Needs

Children’s disease is a crisis for families, and it can
affect not only the child but also the parents. The
awareness of the fact that the child’s life and prognosis are
in the parents’ hands puts a great burden on them (29).
Therefore, they face many problems and have numerous
needs. The first one is achieving a diagnosis because
a diagnosis of IEMs always accompanies doubts, and it
takes time to reach a final diagnosis. Moreover, at last,
many unknowns remain about the prognosis and the
future of the child (27). The healthcare professional must
help parents gain acceptance (30) and psychologically
support and assess them as they focus on immediate
care demands, grief induced by illness-related losses, and
future expectations reorientation (23, 28, 35). Additionally,
parents need support for overcoming insomnia, fatigue,
loss of appetite, finding meaning in the situation, physical
exhaustion, and feeling useless, powerless, and helpless
(36). All of them need attentive hearing, empathy, and
recipiency by healthcare professionals (29). Therefore,
the presence of a social worker and a psychologist in the
healthcare team seems essential (1, 21, 32).

Jundishapur | Chronic Dis Care. 2024; 13(3):e139791.
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Parents need peer support from families with similar
experiences (26, 27,32),access to other support groups (36),
and local community events (1) to benefit from the support
of one another, such as finding a suitable caretaker or
involving others to care for the child as he/she is growing
(36). Social support can affect the satisfaction with the
life of these parents (29), and it is important for parents’
well-being (26).

When a rare and chronic disease, such as IEMs, is
diagnosed, many questions arise in the minds of parents.
They need information on the disease, its management,
the child’s growth and development, current or future
services available for children, and additional supporting
services (30,36). The parents’ need for information reveals
the importance of regular appointments for the whole
family to keep them informed of the latest developments,
answer their questions, and respond to emerging needs
(36). The scientific information must be in a written and
practically focused form (31).

In addition to information, parents need to
understand the condition to be an active partner in
the management of the disease. This involved struggling
with science and being aware of the worst scenario. They
need to be aware of the worst conditions to manage the
condition and prevent irreversible complications (31).
Managing the condition comes through ensuring that
the restricted regimen is adhered to, which is achieved by
coordinating and controlling intake and involvement and
developing a shared care plan (31). Additionally, flexibility
in care is valuable for parents in managing the condition.
For example, the possibility of collecting blood samples
allows the family to save time or access different formulas
covered by the government, which helps families make
changes in their child’s diet (1).

The last important and most reported need of parents
in the studies is financial support in providing medical
supplies, food, and medications and assisting to cover the
costs of care (1, 37). However, Scharping et al. (2022) did
not report it as an unmet need of parents of children with
urea cycle disorders, which might be the result of German
policies in supporting these families (36).

4.3. Healthcare System’s Needs

Some of the changes must have been made at
the healthcare system level to meet the needs of
children with IEMs and their families. = The most
important one is applying a multidisciplinary approach,
which is patient-centered and coordinated between
patients, families, and healthcare professionals (25-27).
Clinicians and dieticians have to be the core, and other
healthcare professionals include nurses, social workers,
psychologists, occupational therapists, physiotherapists,
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and speech therapists (21, 28, 32, 33). Care approaches
should consider support for the transition from
adolescence to adulthood (21, 22) and providing care,
such as counseling for women in childbirth age about
pregnancy, childbirth, and its potential risks both for the
mother and the child (21).

The healthcare system level needs interventions that
can provide patients and families with access to services
and follow-ups, medicine or enzyme prescriptions,
specific diet (25, 37), and insurance coverage of medical
foods and medical services (22, 25). Improving health
outcomes for these patients without access to healthcare
services will not be effective (25). Although there are
some policies for improved delivery of healthcare systems
in developed countries, such as The Patient Protection
and Affordable Care Act of 2010 (ACA), which holds
promise in expanding access to healthcare coverage
(25) in developing or underdeveloped countries, there
is a long way to go (37). It is also necessary to expand
primary care physicians’ education about IEMs (29).
Usually, primary care physicians are the ones who met
children with IEMs for the first time, and having enough
knowledge about these rare conditions would help them
in managing, referring them to appropriate specialists,
and subsequently preventing unwanted consequences,
such as intellectual disabilities (29).

4.4. Conclusion

This integrative review aimed to categorize and
summarize the needs of children with IEMs and their
parents. This study highlighted the most important
needs in three categories: Children’s, parents’, and the
healthcare system’s needs. Generally, children’s needs
include dietary and nutritional, social, and psychological
needs, the need to assess different systems and their
additional needs, and the need for self-care education.
Parents needed psychological, social, educational, and
financial supportand help in managing the condition. The
healthcare system needs to provide a multidisciplinary
approach to caring for these patients and more effective
healthcare interventions. To achieve optimum outcomes,
a multidisciplinary, family-centered, and coordinated
care plan must be applied, and more supportive plans
must be used for these patients and families. In this care
plan, the patient and the family are at the center of any
assessment, planning, and intervention, and this care
plan would be able to satisfy the needs of patients and
parents. Additionally, a multidisciplinary approach would
be able to cover needed healthcare interventions and
provide well-designed and patient-centered care. It is
suggested that further studies be designed to evaluate
the needs of patients with IEMs of different ages and
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studies for developing a care plan for IEMs, applying it,
and evaluating its effect on the patients’ and their parents’
quality of life.

4.5. Study Limitations

Most of the articles belonged to developed countries;
therefore, it was impossible to assess the needs in
developing and undeveloped countries, which have
different welfare and healthcare policies, IEM prevalence,
and family structures.

Footnotes

Authors’ Contribution: Study concept and design: S.SH,
M.R, and A.H; acquisition of the data: S.SH, M.R, and P.E;
analysis and interpretation of the data: S.SH, M.R, and
AH; drafting of the manuscript: S.SH and M.R; critical
revision of the manuscript for important intellectual
content: A.-H, and PE; statistical analysis: S.SH and A.H;
administrative, technical, and material support: A.H and
P.E; study supervision: A.H and P.E.

Conflict of Interests: There is no conflict of interest.

Funding/Support: The study was financially supported
by the Research and Technology Administration of
Mashhad University of Medical Sciences, Mashhad, Iran.

References

1. Chimney K. Exploring the experiences of family caregivers with low
income accessing health care services for children with inborn errors
of metabolism [master thesis]. Winnipeg, Canada: The University of
Manitoba; 2022.

2. Ismail IT, Showalter MR, Fiehn O. Inborn Errors of Metabolism in
the Era of Untargeted Metabolomics and Lipidomics. Metabolites.
2019;9(10). [PubMed ID: 31640247]. [PubMed Central ID: PMC6835511].
https://doi.org[10.3390/metabo9100242.

3. Sulaiman RA, Al-Owain M. Inherited Metabolic Disorders in Adults:
A view from Saudi Arabia. Eur | Med Genet. 2019;62(11):103562.
[PubMed ID: 31610876]. https://doi.org/10.1016/j.ejmg.2018.10.014.

4. Moore DA, Nunns M, Shaw L, Rogers M, Walker E, Ford T, et
al. Interventions to improve the mental health of children and
young people with long-term physical conditions: linked evidence
syntheses. Health Technol Assess. 2019;23(22):1-164. https:|/doi.org|10.
3310/hta23220.

5. Marcdante K, Kliegman RM. Nelson Essentials of Pediatrics. 8th ed.
Amsterdam, Netherlands: Elsevier; 2018.

6. Ghazi M, Zare M, Ramezani M, Heidarzadeh M, Behnam Vashani H.
The Effect of Home Visit Program Based on the Continued Kangaroo
Mother Care on Maternal Resiliency and Development of Premature
Infant: A Randomized Clinical Trial. Int ] Community Based Nurs
Midwifery.2021;9(1):64-75. [PubMed ID: 33521150]. [PubMed Central ID:
PM(C7829586]. https://doi.org[10.30476[ijcbnm.2020.86141.1321.

7. Pilevar N, Ramezani M, Malek AR, Behnam Vashani HR. Effect of
Implementing Family-centered Empowerment Model on the Quality
of Life in School-age Children Diagnosed with Rheumatoid Arthritis.
Evid Based Care J. 2019;9(2):65-73. https://doi.org[10.22038/ebcj.2019.
39702.2046.

10.

12.

13.

14.

15.

16.

18.

20.

21

22.

23.

. Varni JW, Limbers CA, Burwinkle TM. Impaired health-related

quality of life in children and adolescents with chronic conditions:
a comparative analysis of 10 disease clusters and 33 disease
categories/severities utilizing the PedsQL 4.0 Generic Core Scales.
Health Qual Life Outcomes. 2007;5:43. [PubMed ID: 17634123]. [PubMed
Central ID: PMC1964786]. https://doi.org/10.1186/1477-7525-5-43.

. Welling L, Meester-Delver A, Derks TG, Janssen MCH, Hollak

CEM, de Vries M, et al. The need for additional care in patients
with classical galactosaemia. Disabil Rehabil. 2019;41(22):2663-8.
[PubMed ID: 29852795]. https://doi.org[10.1080/09638288.2018.
1475514.

Ahlstrom G. Experiences of loss and chronic sorrow in persons
with severe chronic illness. | Clin Nurs. 2007;16(3A):76-83.
[PubMed ID:17518872]. https://doi.org/10.1111/j.1365-2702.2006.01580.
X

. Adib-Hajbaghery M, Ahmadi B. Caregiver Burden and Its Associated

Factors in Caregivers of Children and Adolescents with Chronic
Conditions. Int | Community Based Nurs Midwifery. 2019;7(4):258-69.
[PubMed ID: 31641675]. [PubMed Central ID: PMC6779920]. https://doi.
0rg/10.30476/[JCBNM.2019.73893.0.

Mitchell AE, Morawska A, Mihelic M. A systematic review of parenting
interventions for child chronic health conditions. J Child Health
Care. 2020;24(4):603-28. [PubMed ID:31630533]. https://doi.org|10.
1177/1367493519882850.

Somanadhan S, Larkin P]. Parents’ experiences of living with,
and caring for children, adolescents and young adults with
Mucopolysaccharidosis (MPS). Orphanet | Rare Dis. 2016;11(1):138.
[PubMed ID: 27724940]. [PubMed Central ID: PMC5057247].
https://doi.org/10.1186/s13023-016-0521-0.

Batchelor LL, Duke G. Chronic Sorrow in Parents With Chronically 11l
Children. Pediatr Nurs. 2019;45(4):163-83.

Shirdelzade S, Ramezani M, Eshraghi P, Heydari A. Correction:
Mothers’ lived experience of caring for children with inborn
errors of amino acid metabolism. BMC Pediatr. 2023;23(1):309.
[PubMed ID:37337157]. [PubMed Central ID: PMC10278250].
https://doi.org[10.1186/s12887-023-04133-8.

Whittemore R, Knafl K. The integrative review: updated methodology.
J Adv Nurs. 2005;52(5):546-53. [PubMed ID:16268861]. https://doi.org|
10.1111/j.1365-2648.2005.03621.X.

. Cooper H. Synthesizing research: A guide for literature reviews.

Thousand Oaks, CA, US: Sage Publications, Inc; 1998.

Page M], Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
et al. PRISMA 2020 explanation and elaboration: updated guidance
and exemplars for reporting systematic reviews. BMJ. 2021;372(160).
[PubMed ID:33781993]. [PubMed Central ID: PMC8005925]. https://
doi.org(10.1136/bm;j.n160.

. Porritt K, Gomersall ], Lockwood C. JBI's Systematic Reviews:

Study selection and critical appraisal. Am J Nurs. 2014;114(6):47-52.
[PubMed ID: 24869584]. https:|/doi.org[10.1097/01.NA].0000450430.
97383.64.

Heydari A, Shirdelzade S. Coping Skills and Associated Factors
in Children and Adolescents with Type 1 Diabetes: A Systematic
Review. Int | Pediatr. 2021;9(2):12959-73. https://doi.org/10.22038/ijp.
2020.51223.4070.

Martin-Hernandez E, Lee PJ], Micciche A, Grunewald S, Lachmann
RH. Long-term needs of adult patients with organic acidaemias:
outcome and prognostic factors. ] Inherit Metab Dis.2009;32(4):523-33.
[PubMed ID: 19629744]. https://doi.org/10.1007/s10545-009-1191-12.
Kemper AR, Brewer CA, Singh RH. Perspectives on dietary
adherence among women with inborn errors of metabolism.
J Am Diet Assoc. 2010;110(2):247-52. [PubMed ID:20102852].
https://doi.org[10.1016[j.jada.2009.10.030.

Weber SL, Segal S, Packman W. Inborn errors of metabolism:
psychosocial  challenges and proposed family systems
model of intervention. Mol Genet Metab. 2012;105(4):537-41.
[PubMed ID: 22532988]. https://doi.org/10.1016/j.ymgme.2012.01.014.

Jundishapur ] Chronic Dis Care. 2024; 13(3):e139791.


http://www.ncbi.nlm.nih.gov/pubmed/31640247
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6835511
https://doi.org/10.3390/metabo9100242
http://www.ncbi.nlm.nih.gov/pubmed/31610876
https://doi.org/10.1016/j.ejmg.2018.10.014
https://doi.org/10.3310/hta23220
https://doi.org/10.3310/hta23220
http://www.ncbi.nlm.nih.gov/pubmed/33521150
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7829586
https://doi.org/10.30476/ijcbnm.2020.86141.1321
https://doi.org/10.22038/ebcj.2019.39702.2046
https://doi.org/10.22038/ebcj.2019.39702.2046
http://www.ncbi.nlm.nih.gov/pubmed/17634123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1964786
https://doi.org/10.1186/1477-7525-5-43
http://www.ncbi.nlm.nih.gov/pubmed/29852795
https://doi.org/10.1080/09638288.2018.1475514
https://doi.org/10.1080/09638288.2018.1475514
http://www.ncbi.nlm.nih.gov/pubmed/17518872
https://doi.org/10.1111/j.1365-2702.2006.01580.x
https://doi.org/10.1111/j.1365-2702.2006.01580.x
http://www.ncbi.nlm.nih.gov/pubmed/31641675
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6779920
https://doi.org/10.30476/IJCBNM.2019.73893.0
https://doi.org/10.30476/IJCBNM.2019.73893.0
http://www.ncbi.nlm.nih.gov/pubmed/31630533
https://doi.org/10.1177/1367493519882850
https://doi.org/10.1177/1367493519882850
http://www.ncbi.nlm.nih.gov/pubmed/27724940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5057247
https://doi.org/10.1186/s13023-016-0521-0
http://www.ncbi.nlm.nih.gov/pubmed/37337157
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10278250
https://doi.org/10.1186/s12887-023-04133-8
http://www.ncbi.nlm.nih.gov/pubmed/16268861
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1111/j.1365-2648.2005.03621.x
http://www.ncbi.nlm.nih.gov/pubmed/33781993
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8005925
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1136/bmj.n160
http://www.ncbi.nlm.nih.gov/pubmed/24869584
https://doi.org/10.1097/01.NAJ.0000450430.97383.64
https://doi.org/10.1097/01.NAJ.0000450430.97383.64
https://doi.org/10.22038/ijp.2020.51223.4070
https://doi.org/10.22038/ijp.2020.51223.4070
http://www.ncbi.nlm.nih.gov/pubmed/19629744
https://doi.org/10.1007/s10545-009-1191-12
http://www.ncbi.nlm.nih.gov/pubmed/20102852
https://doi.org/10.1016/j.jada.2009.10.030
http://www.ncbi.nlm.nih.gov/pubmed/22532988
https://doi.org/10.1016/j.ymgme.2012.01.014

Shirdelzade S et al.

24.

25.

26.

27.

28.

29.

30.

Gramer G, Haege G, Glahn EM, Hoffmann GF, Lindner M, Burgard
P. Living with an inborn error of metabolism detected by
newborn screening-parents’ perspectives on child development
and impact on family life. | Inherit Metab Dis. 2014;37(2):189-95.
[PubMed ID: 23949009]. https://doi.org/10.1007/s10545-013-9639-6.
McClain MR, McGrath R], Stransky ML, Benkendorf JL. National
Survey of Providers Treating Patients With Metabolic Disorders
Identified by Newborn Screening Demonstrates Challenges Faced
by Clinical Care Systems. Clin Pediatr (Phila). 2015;54(8):759-64.
[PubMed ID: 25469006]. https://doi.org/10.1177/0009922814561352.
Siddiq S, Wilson BJ, Graham ID, Lamoureux M, Khangura SD, Tingley K,
et al. Experiences of caregivers of children with inherited metabolic
diseases: a qualitative study. Orphanet | Rare Dis. 2016;11(1):168.
[PubMed ID: 27927250]. [PubMed Central ID: PMC5142351]. https://doi.
0org[10.1186/s13023-016-0548-2.

Khangura SD, Tingley K, Chakraborty P, Coyle D, Kronick
JB, Laberge AM, et al. Child and family experiences with
inborn errors of metabolism: a qualitative interview study
with representatives of patient groups. ] Inherit Metab Dis.
2016;39(1):139-47. [PubMed ID: 26209272]. [PubMed Central ID:
PMC4710640]. https://doi.org[10.1007/s10545-015-9881-1.

Brown A, Crowe L, Boneh A, Anderson V. Parent Coping and
the Behavioural and Social Outcomes of Children Diagnosed
with Inherited Metabolic Disorders. JIMD Rep. 2017;31:29-36.
[PubMed ID: 27008193]. [PubMed Central ID: PMC5388638].
https://doi.org[10.1007/8904-2016_544.

Yamaguchi K, Wakimizu R, Kubota M. Difficulties in Daily Life and
Associated Factors, and QoL of Children with Inherited Metabolic
Disease and Their Parents in Japan: A Literature Review. JIMD
Rep. 2017;33:1-10. [PubMed ID:27344649]. [PubMed Central ID:
PMC5413451]. https://doi.org[10.1007/8904 2016 _573.

Carpenter K, Wittkowski A, Hare D], Medford E, Rust S, Jones SA, et
al. Parenting a Child with Phenylketonuria (PKU): an Interpretative
Phenomenological Analysis (IPA) of the Experience of Parents. ] Genet

Jundishapur ] Chronic Dis Care. 2024; 13(3):e139791.

3L

32.

33.

34.

35.

36.

37.

Couns. 2018;27(5):1074-86. [PubMed ID: 29468336]. [PubMed Central
ID: PMC6132571]. https://doi.org/10.1007/s10897-018-0227-7.

Piercy H, Yeo M, Yap S, Hart AR. What are the information needs
of parents caring for a child with Glutaric aciduria type 1? BMC
Pediatr. 2019;19(1):349. [PubMed ID: 31607269]. [PubMed Central ID:
PMC6790240]. https:|/doi.org[10.1186/s12887-019-1742-X.

Dimitrova N, Glaus ], Urben S, Wuthrich V, Morisod Harari M,
Ballhausen D. The impact of disease severity on the psychological
well-being of youth affected by an inborn error of metabolism
and their families: A one-year longitudinal study. Mol Genet Metab
Rep. 2021;29:100795. [PubMed ID:34504770]. [PubMed Central ID:
PM(C8414531]. https:[/doi.org[10.1016/j.ymgmr.2021.100795.

Bay L, Amartino H, Antacle A, Arberas C, Berretta A, Botto H,
et al. New recommendations for the care of patients with
mucopolysaccharidosis type 1. Arch Argent Pediatr. 2021;119(2):e121-8.
[PubMed ID: 33749201]. https://doi.org[10.5546/aap.2021.eng.e121.
Harputluoglu N, Kose M, Yilmaz U, Celik T. Inborn errors of
metabolism in palliative care. Pediatr Int. 2021;63(10):1175-9.
[PubMed ID: 33600034]. https://doi.org/10.1111/ped.14660.

Hassall S, Smith DM, Rust S, Jones SA, Wittkowski A. "Why them, why
me, why us?” The experiences of parents of children with lysosomal
acid lipase deficiency: an interpretative phenomenological analysis
study. Orphanet | Rare Dis. 2022;17(1):193. [PubMed ID:35550173].
[PubMed Central ID: PMC9097427]. https://doi.org/10.1186/s13023-
022-02335-4.

Scharping M, Brennenstuhl H, Garbade SF, Wild B, Posset R, Zielonka
M, et al. Unmet Needs of Parents of Children with Urea Cycle

Disorders. Children (Basel). 2022;9(5). [PubMed ID:35626889].
[PubMed Central ID: PMC9140128]. https://doi.org/10.3390/
children9050712.

Ozalp Akin E, Eminoglu FT, Dogulu N, Koc Yekeduz M, Oncul
U, Akpinar F, et al. Unmet Needs of Children with Inherited

Metabolic Disorders in the COVID-19 Pandemic. Turk Arch Pediatr.
2022;57(3):335-41. [PubMed ID:35781238]. [PubMed Central ID:
PMC9131828]. https://doi.org/10.5152/TurkArchPediatr.2022.21367.


http://www.ncbi.nlm.nih.gov/pubmed/23949009
https://doi.org/10.1007/s10545-013-9639-6
http://www.ncbi.nlm.nih.gov/pubmed/25469006
https://doi.org/10.1177/0009922814561352
http://www.ncbi.nlm.nih.gov/pubmed/27927250
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5142351
https://doi.org/10.1186/s13023-016-0548-2
https://doi.org/10.1186/s13023-016-0548-2
http://www.ncbi.nlm.nih.gov/pubmed/26209272
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4710640
https://doi.org/10.1007/s10545-015-9881-1
http://www.ncbi.nlm.nih.gov/pubmed/27008193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388638
https://doi.org/10.1007/8904_2016_544
http://www.ncbi.nlm.nih.gov/pubmed/27344649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5413451
https://doi.org/10.1007/8904_2016_573
http://www.ncbi.nlm.nih.gov/pubmed/29468336
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6132571
https://doi.org/10.1007/s10897-018-0227-7
http://www.ncbi.nlm.nih.gov/pubmed/31607269
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6790240
https://doi.org/10.1186/s12887-019-1742-x
http://www.ncbi.nlm.nih.gov/pubmed/34504770
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414531
https://doi.org/10.1016/j.ymgmr.2021.100795
http://www.ncbi.nlm.nih.gov/pubmed/33749201
https://doi.org/10.5546/aap.2021.eng.e121
http://www.ncbi.nlm.nih.gov/pubmed/33600034
https://doi.org/10.1111/ped.14660
http://www.ncbi.nlm.nih.gov/pubmed/35550173
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9097427
https://doi.org/10.1186/s13023-022-02335-4
https://doi.org/10.1186/s13023-022-02335-4
http://www.ncbi.nlm.nih.gov/pubmed/35626889
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9140128
https://doi.org/10.3390/children9050712
https://doi.org/10.3390/children9050712
http://www.ncbi.nlm.nih.gov/pubmed/35781238
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9131828
https://doi.org/10.5152/TurkArchPediatr.2022.21367

	Abstract
	1. Introduction
	2. Materials and Methods
	2.1. Problem Identification
	2.2. Literature Search
	Table 1
	Figure 1

	2.3. Data Evaluation and Quality Appraisal

	3. Results
	Table 2
	Table 3
	3.1. Children’s Need
	3.2. Parents'/Family's Needs
	3.3. Healthcare System’s Needs

	4. Discussion
	4.1. Children's Needs
	4.2. Parents' Needs
	4.3. Healthcare System's Needs
	4.4. Conclusion
	4.5. Study Limitations

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 

	References

