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Abstract: Multiple sclerosis (MS) is a chronic and unpredictable inflammatory disease impacting the
central nervous system. The disabling nature of this disease is not limited to only physical symptoms.
MS, even at a pediatric age, often includes cognitive impairment, fatigue, and psychological issues,
affecting education and social life, causing emotional distress, and reducing quality of life. Despite
the paucity of quantitative data in the existing literature, our review demonstrates that the impact of
pediatric MS extends beyond the patients themselves, affecting their parents as well. There is evidence
suggesting that having a child with MS may be associated with a reduction in the parental quality of
life, even in families of MS patients with low or no disability and without clinical relapses. Moreover,
an increased risk of parents’ mental illness has been described, particularly in mothers, leading to a
heightened utilization of mental health services. Research data show that inadequate information
about MS may impact parents’ anxiety and their sense of competence. Since parents’ involvement
has been found to also play a role in their child’s adherence to treatment, special attention should
be paid to parental psychological health. Additional research exploring family adaptation to their
children’s illness is required.
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1. Introduction

Multiple sclerosis (MS) is a chronic and unpredictable inflammatory disease impacting
the central nervous system [1,2]. It presents with brain and spinal cord lesions that can
result in physical and cognitive impairments [3,4]. While typically diagnosed in adults
(adult-onset MS or AOMS), pediatric-onset multiple sclerosis (POMS), referring to the
manifestation of MS in individuals under 18 years old, involves from 3% to 10% of the
entire MS population [5–7]. The clinical presentation of POMS varies with age [8]. Younger
children under 11 often have multiple symptoms, while those over 12, like adults, typically
present with a single symptom [9]. Over 90% of POMS cases are diagnosed as relapsing–
remitting, with more frequent early relapses, indicating high inflammation [10]. Children
have better recovery due to their developing nervous tissue and higher myelin repair but
reach significant disability earlier, typically in their 30s [11,12].

MS leads to different symptoms, such as sensory disturbances, mobility issues, and
vision problems [2,7]. MS, even at a pediatric age, often includes cognitive impairment,
fatigue, and psychological issues, affecting education and social life, causing emotional dis-
tress, and reducing quality of life [13–15]. Patients often experience feelings of hopelessness,
possibly linked to organic factors like reduced brain activity [16]. The uncertainty for the
future, particularly when MS occurs early in life, threatens many dreams and projects typi-
cal of adolescence, such as independence, travel, relationships, personal growth, education,
and career success [17].
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Receiving a diagnosis of a chronic illness can also have a profound and enduring
impact on the entire family, particularly when the condition is relatively uncommon, as
in case of POMS [18]. Literature data indicate that parents of chronically ill children
grapple with emotional distress and vulnerability [19]. Qualitative data suggest that
families receiving a POMS diagnosis undergo a complex process of change, acceptance, and
adaptation to the disease [17,18,20,21]. From the onset of symptoms, patients and parents
may endure heightened levels of anxiety and stress, exacerbated by months of uncertainty
before a conclusive diagnosis is reached [20–22]. Given the unpredictable nature of the
MS course, the process of accepting the final diagnosis may be accompanied by concerns
regarding the potential for relapses or disease progression [17,20]. Analogous to parents
of children with other chronic diseases, parents of children with MS may harbor concerns
about how the illness might impede their children’s self-reliance, autonomy, future family
planning, and overall quality of life [20,21]. Parents may experience feelings of worry
and anxiety for their children and increased emotional, financial, and physical burdens
associated with short- and long-term care [23–26].

Previous research on pediatric chronic patients indicate that parental stress signifi-
cantly affects children’s illness management, potentially reducing treatment adherence,
pain management, and overall well-being and resulting in increased symptoms and dimin-
ished quality of life for the child or adolescent [27–29].

While there is an extensive body of evidence highlighting the potential impact of
AOMS on families, patients’ caregivers, and children [30–34], the experience of par-
ents impacted by POMS remains inadequately investigated. In particular, although
there is a growing focus on this subject, many studies in this area use a qualitative ap-
proach, which may inherently limit generalizability and not capture the full spectrum of
experiences [17,18,20–22,26].

In this narrative review article, we aimed to focus on the burden of POMS on parents.
Through an examination of the existing literature, with an emphasis on quantitative data,
we aim to elucidate the parental burden in POMS, especially in terms of mental health,
quality of life, and family relationships. Furthermore, to gain insights into patients’ adher-
ence to therapy, we investigate existing studies concerning the role and participation of
parents in the treatment of children with MS.

2. Methods

Relevant studies were identified through a comprehensive search of MEDLINE, Web
of Science, Embase, and Scopus databases. Our research included studies published until
October 2023. Our search was limited only to the English language. We used search terms
such as “Pediatric Multiple Sclerosis” or “Pediatric Onset Multiple Sclerosis” in combination
with keywords like “Family impact”, “Caregivers”, “Parental burden”, “Parental stress”,
“Parental quality of life”, “Parental Mental illness”, “Parental involvement”, “Parental
knowledge”, and “Family relationships”. Our search encompassed patients aged from
0 to 18 years, as well as articles involving adult patients diagnosed before the age of 18. We
considered various types of studies, including observational, prospective, and retrospective
studies, as well as clinical trials and multicenter studies. We specifically sought studies
employing validated assessments for parental stress, quality of life, anxiety, and depression.

In the initial study selection phase, two independent reviewers (S.T. and M.P.C.)
evaluated the relevance of each study’s objectives based on their titles, abstracts, and
keywords. Initial exclusion criteria involved duplicated articles. Subsequently, articles
lacking reference to the psychosocial and familial impact of pediatric multiple sclerosis
or those neglecting the burden on parents of affected children were excluded. In cases of
consensus disparity among reviewers or insufficient abstract information, a comprehensive
review of the complete text of the studies was conducted.

The second phase, which also included three other reviewers (L.P., G.M., and M.A.N.F.),
involved a meticulous examination of the full texts to ascertain if they met the inclusion
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criteria. Any discrepancies or uncertainties during selection were addressed through
consensus-building discussions, overseen by the senior author (M.V.).

Following this, a thorough assessment was conducted on all studies concerning the
condition’s impact on families and parents, excluding qualitative studies. The search specif-
ically omitted non-full-length articles, poster presentations, and conference presentations
(Figure 1).
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Figure 1. Flow diagram of the study methodology.

3. Results
3.1. Parental Mental Health

Although very few empirical studies focused on parental mental health, there is evi-
dence that having a child with MS may be associated with higher rate parental psychiatric
symptoms. In 2013, Messmer Uccelli et al. described higher scores of depression in par-
ents of children with MS (n = 15) as compared with those of parents of healthy children
(n = 29) (Table 1) [24]. Parents of children with MS did not exhibit elevated anxiety levels
compared to parents of healthy children, and no significant difference in anxiety was identi-
fied between mothers and fathers. Exploring parental worry, which refers to the emotional
distress and concerns experienced by parents regarding the health, well-being, and safety
of their children, the authors observed a significant discrepancy, with mothers displaying a
markedly greater level of concern compared to fathers. Supporting previous qualitative
studies, the authors supposed that although MS is categorized as a relapsing–remitting
illness characterized by phases of stability, its inherent unpredictability can serve as a
significant source of distress for mothers [24].
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Table 1. Summary of the results obtained from the selected studies.

Author Study Design Sample Aspects Assessed Assessment Tools Main Results

Messmer Uccelli et al.,
2013 [24]

Cross-sectional
observational study

15 couples with a child with
MS and 29 couples with
healthy children

Diagnosis of MS
≤16 years of age

How couples raising a child
with MS handle family crises
and individual distress in
comparison to couples with
healthy children

- MWS
- Four ENRICH

Couple scales
- F-COPES
- PSOC
- HADS
- WHO-Five

Well-being Index
- MSKQ

Parents of children with MS felt less
confident and satisfied in their
parenting compared to control
parents. Even though they showed
higher parental depression levels
than the control group, these scores
were still within the normal range.
Limited MS knowledge was
associated with poorer relationship
satisfaction and communication
quality, impacting overall
parental competence

Marrie et al., 2020 [35]
Population-based,
retrospective matched
cohort study

156 mothers of children with
MS (MS-mothers) and
624 mothers of children with
no hospital or physical claims
for demyelinating diseases
(non-MS-mothers)

Diagnosis of MS
≤18 years of age

The occurrence of physical
and mental health conditions
and the frequency of
healthcare utilization in
MS-mothers in comparison to
non-MS-mothers

None

MS-mothers tended to utilize mental
health services more frequently both
before and after their child’s MS
diagnosis compared to
non-MS-mothers

O’ Mahony et al.,
2019 [28] Prospective cohort study

58 MS and 178 monoADS
patients and their parents

Patients ≤ 16 years of age

The impact of chronic illness
on children diagnosed with
MS and their families in
contrast to those with
monoADS, examining their
health-related quality of life
and their perception of
family functioning

- PedsQL child report
- PedsQL parent’s

self-report

Family Impact
Modules module
Multidimensional
Fatigue module

Parents of children with MS
experienced lower HRQoL and
poorer family functioning compared
to parents of children with
monoADS. Parents of MS-affected
children reported more emotional
dysfunction, increased worry, poorer
communication, and reduced family
functioning, regardless of clinical
disease activity
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Table 1. Cont.

Author Study Design Sample Aspects Assessed Assessment Tools Main Results

O’ Mahony et al.,
2022 [25] Prospective cohort study

65 MS and 142 monoADS
parent–child dyads

Patients aged < 18 years

The role of parental HRQoL
as a mediator between the
MS diagnosis and the HRQoL
of affected children

- PedsQL child report
- PedsQL parent

self-report

Family Impact Modules

Parental HRQoL played a mediating
role between the MS diagnosis and
the HRQoL of affected children

O’ Mahony et al.,
2023 [36] Prospective cohort study

65 MS and 142 monoADS
parent–child dyads

Patients aged < 18 years

The potential roles of a family
health condition and low
socioeconomic position on
the relationship between an
MS diagnosis in childhood
and parental HRQoL

- PedsQL child report
- PedsQL parent

self-report

Family Impact Modules

- BSMSS

Parents of children with MS, facing
another family health condition or a
low socioeconomic position, were at
a heightened risk for experiencing
low HRQoL

Schwartz et al.,
2018 [37] Cross-sectional study

66 youth with MS and
66 parents

Patients’ age at enrollment
between 10 and 18 years

The prevalence and risk
factors for poor adherence in
pediatric MS

- MMAS child report
- MMAS parent report
- MSTAQ
- PedsQL child report
- PedsQL parents’ report
- MSSE patients’ report
- PWB patients’ report

Parental involvement in
administering therapies was linked
to better treatment adherence in
pediatric MS, particularly beneficial
for adolescents struggling in school
and feeling less confident in
managing their condition

Duffy et al., 2021 [38] Cross-sectional study 97 parents of children and
adolescents with MS

The decision-making
experience among parents of
children who have received
or were receiving medication
for their MS

Survey items

Parental satisfaction was positively
associated with having a high level
of control over the process, being
content with communication, and
feeling supported by the
healthcare provider

MS, multiple sclerosis; MWS, Maternal Worry Scale; F-COPES, Family Crisis Oriented Personal Evaluation scales; PSOC, Parenting Sense of Competence; HADS, Hospital Anxiety and
Depression Scale; MSKQ, Multiple Sclerosis Knowledge Questionnaire; monoADS, monophasic acquired demyelinating syndromes; PedsQL, Pediatric Quality of Live Inventory;
HRQoL, health-related quality of life; BSMSS, Barratt Simplified Measure of Social Status; MMAS, Morisky Adherence Measure; MSTAQ, Multiple Sclerosis Treatment Adherence
Questionnaire; MSSE, Multiple Sclerosis Self-Efficacy Scale; and PWB, Ryff Scales of Psychological Well-Being.
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An increased burden of maternal mental illness has been described by Marrie et al.,
who investigated the prevalence of physical and mental conditions and the rate of health-
care utilization in mothers of children with multiple sclerosis (n = 156) (MS-mothers)
(Table 1) [35]. MS-mothers exhibited a heightened occurrence of anxiety, mood disorders,
and physical conditions before, during, and after their child’s diagnosis, as compared to
mothers of children unaffected by MS (they had no hospital or physician claims for demyeli-
nating disease). Furthermore, MS-mothers showed an increased tendency to utilize mental
health services. Supporting the literature on chronic disease, the authors hypothesized that
children’s MS diagnosis could result in an extended and stress-inducing experience for
parents [19,35]. As an alternative explanation, the authors suggested that maternal mental
illness might potentially heighten the susceptibility to pediatric MS [35].

3.2. Quality of Life

While the effects of MS on the quality of life of adult patients’ caregivers have been
extensively studied [39,40], there is still a lack of comprehensive research addressing
the distinct challenges and experiences faced by caregivers of pediatric patients with
MS. Only in recent years, studies have started exploring the quality of life among the
parents of pediatric patients diagnosed with MS. To the best of our knowledge, only
four studies analyzed the impact of childhood MS on parent’s quality of life (QoL). In
the aforementioned study by Messmer Uccelli et al., the authors assessed the quality
of life of parents of pediatric patients with MS and compared it with that of healthy
individuals [24]. The median quality of life score for parents of children with MS showed
no significant differences compared to the control group. These findings led the authors to
suggest that the impact of MS on parents is relatively milder compared to numerous other
medical conditions.

A negative influence of the disease on parental health-related quality of life (HRQoL)
as well family functioning was described in a quantitative study by O’Mahony et al.
(Table 1) [28]. The authors measured HRQoL in parents of individuals affected by MS
(n = 58) and in those of patients with monophasic acquired demyelinating syndrome
(monoADS, n = 178). Compared with parents of children with monoADS, parents of
children with MS described reduced HRQoL in every area of the PedsQL-Family Impact
Module, including parental cognitive, emotional, social, and physical functioning, parental
worry and communication, family’s relationships, and daily activities [28]. Parental HRQoL
was reduced even in families of MS patients with low or no disability and without clinical
relapses. It was suggested that the discrepancies in HRQoL between parents of children
with MS and monoADS are more likely to be influenced by the diagnosis of a chronic
illness, rather than the activity or severity of the disease. A few years later, the same
authors demonstrated that parental HRQoL could act as an intermediary factor in the
correlation between the diagnosis of MS and the HRQoL of the affected children [25].
Particularly, the diagnosis of MS (in comparison to monoADS) was linked to decreased
HRQoL among parents, which subsequently led to a decrease in HRQoL of the affected
children (Table 1) [25].

In a recent study involving pediatric patients with MS (n = 65) and monoADS
(n = 142), O’Mahony et al. found an additive effect of familiar health condition and low
socioeconomic position on the association between pediatric MS and parental HRQoL [36].
Particularly, parents with a child diagnosed with MS were notably prone to experiencing
reduced HRQoL in presence of either of these supplementary risk factors. Although the
number of health conditions or low socioeconomic position showed no significant variation
between families of children with MS and those with monoADS, clear differences emerged
in how these factors influenced HRQoL (Table 1) [36].

3.3. Family Relationships

Difficulties within family relationships, conflicts, and a lack of unity have been linked
to unfavorable health outcomes within families dealing with a child suffering from a chronic
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illness [41]. In the context of POMS, few studies, most of which adopting a qualitative
method, have investigated the familial climate and the implications of the illness on the
dynamics of couples. To the best of our knowledge, only one quantitative study explored
family and couple relationships among families with POMS. In 2013, by using F-Copes
test, a self-report assessment designed to identify effective problem-solving and behavioral
strategies used by families in difficult or problematic situations, Messmer Uccelli et al.
showed minimal distinctions between parent groups (POMS patients’ parents vs. healthy
children’s parents), with the exception of the coping behavior [24]. This outcome led the
authors to suppose that parents of children with MS demonstrate notable adaptability to
their child’s medical condition. Moreover, the study did not find any significant differ-
ence between the groups in terms of the quality of the partner relationship. The authors
suggested that the strength of the couple’s bond remains intact despite the diagnosis of
MS in the child [24]. The notion of parenting sense of competence encompasses both an
individual’s perceived self-efficacy as a parent and the contentment they derive from their
parental role [42,43]. Although the above-mentioned study did not identify significant
differences in parenting efficacy or satisfaction between mothers and fathers of children
with MS, parents in the MS group reported notably lower levels of satisfaction with their
parenting role when compared to control parents [24]. These results could be due to the
unpredictable nature of MS, which could limit parental control and proactive care, leading
to reduced satisfaction in parenting role [24]. Additionally, the “invisible” symptoms of
MS may have contributed to parental ambivalence about their role and identity, potentially
impacting satisfaction. A significant statistical correlation was observed between limited
knowledge about the child’s illness and the overall sense of parental competence. Con-
sequently, inadequate information about MS can significantly impact family dynamics,
elevate parental anxiety, and diminish their perception of competence [24]. In line with
previous qualitative research, the authors demonstrated that limited knowledge of MS
significantly correlated with decreased couple relationship satisfaction and communication
quality [17,24].

3.4. Parental Involvement and Satisfaction with Treatment

The complexity of multiple sclerosis treatment plans, often including disease-modifying
therapies (DMTs) administered through injections, infusions, or oral medications, to-
gether with emotional and social factors, can be a significant factor contributing to non-
adherence [44–46]. Although disease-modifying therapies (DMTs), such as fingolimod,
natalizumab, and rituximab, may lead to better disease control and a reduced relapse rate
in pediatric MS, the use of chronic medication may be troublesome [46]. Parents may
express frustration due to the uncertain benefits of DMTs and the challenges associated
with injections, particularly with agents like interferon-beta, a common first-line treatment,
known to frequently cause minor side effects such as injection site swelling and flu-like
symptoms [17,20,46]. Choosing a DMT for a child with a new diagnosis of POMS can
represent a significant challenge for many parents [20,38,47]. So far, there is a scarcity of
quantitative studies on the role and involvement of parents of patients with MS in their
children’s therapy. In 2018, Schwartz et al. identified a relationship between parental
involvement in their child’s administration of DMT and the child’s adherence to DMT [37].
While the type of DMT did not impact adherence, differences in parental involvement were
observed based on the mode of administration, with less involvement in oral medications
compared to injectable ones. Moreover, the study showed that parental involvement in
adherence could play a crucial protective role in pediatric MS, especially for adolescents
who encounter difficulties in school and exhibit lower confidence in managing their disease
(Table 1) [37].

It has been shown that parental satisfaction may be closely linked to their involvement
in the decision-making process, with their level of contentment regarding the chosen DMT
being directly correlated to their sense of control and participation in that decision [37]. In a
study conducted on 97 parents of children and adolescents diagnosed with MS, Duffy et al.
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explored the decision-making experience among parents of children who have received
or were receiving medication for their MS [38]. The authors evidenced that less than half
of parents of their sample (44%) expressed a high level of satisfaction with the DMT they
selected for their child. Parental satisfaction was positively associated with having a high
level of control over the process, being content with communication, and feeling supported
by the healthcare provider (Table 1) [38].

4. Discussion

Pediatric multiple sclerosis is a progressive disease characterized by an unpredictable
course and adverse effects on patients’ physical, cognitive, and psychological
well-being [1,2,13,28,48,49]. Despite the paucity of quantitative data in the existing lit-
erature, our review demonstrates that the impact of pediatric MS extends beyond the
patients themselves, affecting their parents as well [24,25,28,35–38]. The diagnostic pro-
cesses and the subsequent communication of the diagnosis can be overwhelming for both
parents and patients, triggering a range of emotional responses, including feelings of shock
and worry [20–22,24]. When a child is diagnosed with a chronic illness like MS, parents
often take on the role of caregivers, necessitating significant adjustments in their daily
lives [17,21,50] The caregiving dynamics can differ significantly for either pediatric or adult
MS patients [22,50]. While the deep attachment between parent and child remains, the
additional responsibilities and potential lifestyle changes can be overwhelming, leading
to a substantial emotional and psychological burden [24,26,28,35,50]. Parents of pediatric
patients with a chronic disease must balance typical parenting duties with managing medi-
cal needs, appointments, treatments, and potential lifestyle adjustments required by the
condition. They manage medical decisions, provide emotional support, advocate for their
child’s needs within the healthcare system, and often manage daily tasks related to the
disease [51]. Due to the profound emotional burden they carry, in the literature, these
parents are often referred to as “hidden patients”, not immediately visible to healthcare
professionals [52–54]. This combination of stressors can negatively affect the overall quality
of life of POMS patients’ parents [24,25,28,36]. Extensive research consistently highlights a
notable reduction in the quality of life among parents who become primary caregivers for
pediatric patients with chronic conditions [51,55–58]. Available data of the literature indi-
cate that the impact of MS on parental quality of life is primarily attributed to the chronic
nature of the disease itself, rather than its specific symptomatic manifestations [17,24,28].
This influence extends across various domains, encompassing cognitive, emotional, social,
and physical functioning, in addition to its effects on family relationships and daily ac-
tivities [13,14,17,24,26,48]. Emphasizing the critical role of parental well-being, research
data have demonstrated that the HRQoL of parents can serve as a mediating factor in the
correlation between the diagnosis of MS and the HRQoL of the affected children [36].

As emerged in qualitative research, one significant factor contributing to the challenges
faced by parents and caregivers is the unpredictable nature of pediatric MS [17,21,24]. The
constant worry about disease progression, treatment decisions, and long-term outcomes
can contribute to high levels of stress and anxiety among parents, especially in mothers [24].
This unpredictability, coupled with a lack of control over their child’s condition, can lead
to decreased satisfaction in their parenting roles [24]. Another contributing factor to the
parental burden in POMS is the lack of knowledge or awareness about the condition. The
reviewed literature highlights that limited knowledge about child’s illness, specifically
MS, is statistically linked to lower parental competence and affects family dynamics nega-
tively [24]. It also mentions that inadequate MS information can lead to increased parental
anxiety and strained couple relationships. Conversely, parental satisfaction is positively cor-
related with factors such as control, effective communication, and support from healthcare
providers [38].

These findings underscore the need for emotional support for parents regardless of
their child’s disease status [28]. Given the influence of parental quality of life on their
children’s well-being, it is crucial to delineate methodologies and factors contributing
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to mitigating anxiety and stress levels in parents of children and adolescents diagnosed
with POMS [36]. However, to the best of our knowledge, no quantitative study explored
stress management methods in parents of patients with POMS. The available insight on
this field primarily comes from qualitative studies [21,22,26,59]. Parents of children with
POMS highlighted critical themes, such as enhancing medical community awareness,
parental involvement in diagnosis disclosure, active listening, and comprehensive family
resources [17,18,20,21]. Healthcare providers may play a crucial role in guiding families
through initial diagnosis discussions, tailoring communication based on the child’s age and
preferences, and ensuring careful planning and preparation for these discussions. Krupp
et al. suggested that the optimal approach for sharing the diagnosis, as well as discussing
disease management, may differ depending on the child’s age [60]. Maintaining balance
between the needs of parents and patients can be challenging, underscoring the impor-
tance of psychological support for the entire family during the diagnostic process [18,20].
Supporting the parental need for appropriate information could be very helpful in order
to deal with their own emotions and determine how to help their child [17,21]. Assist-
ing parents in understanding signs of relapse and knowing when to seek medical help
may empower parents, providing them with a greater sense of control over their child’s
illness [21]. What was previously uncertain and frightening could have the potential to
become “known” and therefore manageable. From this point of view, specialists, general
practitioners, communities service, friends, and family may all become key sources of
knowledge and support [17,20].

Despite the extensive research on psychological support for caregivers of adult MS pa-
tients, the research landscape notably lacks studies focusing on tailored psychotherapeutic
approaches for pediatric MS and parents of children with POMS. Cognitive–Behavioral
therapy (CBT), known for effectively managing depression and fatigue in adult MS [61,62],
can target issues such as fatigue perceptions and emotional and behavioral patterns in both
parents and children affected by MS [22].

The main limitation of this review article is that it is narrative in nature. This poses
a problem regarding the generalizability of the results. Unfortunately, the number of
quantitative studies addressing psychological burden in parents of children with POMS
is too low for a systematic review. Despite this limitation, we believe that a review of the
available literature is important for two reasons: (1) it sheds light on an important topic
that is poorly represented in the scientific literature and (2) it can provide a backdrop for
future studies.

5. Conclusions

Pediatric MS is very challenging for parents, affecting multiple aspects of their lives.
Recognizing the profound significance of parental health and well-being, both emotional
and physical, in shaping the course of their children’s illness, understanding and addressing
these intricate and multifaceted challenges are crucial for healthcare professionals. By offer-
ing comprehensive support, personalized interventions, and readily accessible resources,
we can facilitate adaptive coping mechanisms and enhance the overall quality of life for
both young patients and their caregivers. Furthermore, recognizing the unique challenges
faced by caregivers of pediatric MS patients and conducting further research in this area
will contribute to better interventions and ultimately enhance the overall well-being of both
caregivers and their young children.

Author Contributions: Conceptualization, S.T. and M.V.; writing—original draft preparation, S.T.
and M.P.C.; writing—review and editing, L.P., G.M. and M.A.N.F.; supervision, M.V. All authors have
read and agreed to the published version of the manuscript.

Funding: This work was supported by the Italian Ministry of Health with Current Research funds.

Institutional Review Board Statement: The manuscript does not contain unpublished clinical stud-
ies or patient data. This manuscript reviews published clinical studies that comply to the required
Ethical Guidelines.



Children 2024, 11, 71 10 of 12

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Filippi, M.; Bar-Or, A.; Piehl, F.; Preziosa, P.; Solari, A.; Vukusic, S.; Rocca, M.A. Multiple sclerosis. Nat. Rev. Dis. Primers 2018,

4, 43, Erratum in Nat. Rev. Dis. Primers 2018, 4, 49. [CrossRef]
2. Alroughani, R.; Boyko, A. Pediatric multiple sclerosis: A review. BMC Neurol. 2018, 18, 27. [CrossRef]
3. Sumowski, J.F.; Benedict, R.; Enzinger, C.; Filippi, M.; Geurts, J.J.; Hamalainen, P.; Hulst, H.; Inglese, M.; Leavitt, V.M.;

Rocca, M.A.; et al. Cognition in multiple sclerosis: State of the field and priorities for the future. Neurology 2018, 90, 278–288.
[CrossRef]

4. Chiaravalloti, N.D.; DeLuca, J. Cognitive impairment in multiple sclerosis. Lancet Neurol. 2008, 7, 1139–1151. [CrossRef]
5. Kornbluh, A.B.; Kahn, I. Pediatric Multiple Sclerosis. Semin. Pediatr. Neurol. 2023, 46, 101054. [CrossRef]
6. Brola, W.; Steinborn, B. Pediatric multiple sclerosis—Current status of epidemiology, diagnosis and treatment. Neurol. Neurochir.

Pol. 2020, 54, 508–517. [CrossRef]
7. Fisher, K.S.; Cuascut, F.X.; Rivera, V.M.; Hutton, G.J. Current Advances in Pediatric Onset Multiple Sclerosis. Biomedicines 2020,

8, 71. [CrossRef]
8. Belman, A.L.; Krupp, L.B.; Olsen, C.S.; Rose, J.W.; Aaen, G.; Benson, L.; Chitnis, T.; Gorman, M.; Graves, J.; Harris, Y.; et al.

Characteristics of Children and Adolescents With Multiple Sclerosis. Pediatrics 2013, 138, e20160120. [CrossRef]
9. Waldman, A.; Ness, J.; Pohl, D.; Simone, I.L.; Anlar, B.; Amato, M.P.; Ghezzi, A. Pediatric multiple sclerosis: Clinical features and

outcome. Neurology 2016, 87 (Suppl. S2), S74–S81. [CrossRef]
10. Gorman, M.P.; Healy, B.C.; Polgar-Turcsanyi, M.; Chitnis, T. Increased relapse rate in pediatric-onset compared with adult-onset

multiple sclerosis. Arch. Neurol. 2009, 66, 54–59. [CrossRef]
11. Chitnis, T.; Aaen, G.; Belman, A.; Benson, L.; Gorman, M.; Goyal, M.S.; Graves, J.S.; Harris, Y.; Krupp, L.; Lotze, T.; et al. Improved

relapse recovery in paediatric compared to adult multiple sclerosis. Brain 2020, 143, 2733–2741. [CrossRef]
12. Simone, I.L.; Carrara, D.; Tortorella, C.; Liguori, M.; Lepore, V.; Pellegrini, F.; Bellacosa, A.; Ceccarelli, A.; Pavone, I.; Livrea, P.

Course and prognosis in early-onset MS: Comparison with adult-onset forms. Neurology 2002, 59, 1922–1928. [CrossRef]
13. Portaccio, E.; De Meo, E.; Bellinvia, A.; Amato, M.P. Cognitive Issues in Pediatric Multiple Sclerosis. Brain Sci. 2021, 11, 442.

[CrossRef]
14. Lanzillo, R.; Chiodi, A.; Carotenuto, A.; Magri, V.; Napolitano, A.; Liuzzi, R.; Costabile, T.; Rainone, N.; Freda, M.F.;

Valerio, P.; et al. Quality of life and cognitive functions in early onset multiple sclerosis. Eur. J. Paediatr. Neurol. 2016, 20, 158–163.
[CrossRef]

15. Till, C.; Udler, E.; Ghassemi, R.; Narayanan, S.; Arnold, D.L.; Banwell, B.L. Factors associated with emotional and behavioral
outcomes in adolescents with multiple sclerosis. Mult. Scler. 2012, 18, 1170–1180. [CrossRef]

16. Luca, M.; Chisari, C.G.; D’Amico, E.; Patti, F. Hopelessness in multiple sclerosis: Psychological and organic correlates. J. Psychiatry
Psychiatr. Disord. 2019, 3, 241–244. [CrossRef]

17. Luca, M.; Ortega-Castro, N.; Patti, F. Paediatric Multiple Sclerosis: A Scoping Review of Patients’ and Parents’ Perspectives.
Children 2021, 9, 11. [CrossRef]

18. Hebert, D.; Geisthardt, C.M.; Hoffman, H. Insights and Recommendations From Parents Receiving a Diagnosis of Pediatric
Multiple Sclerosis for Their Child. J. Child Neurol. 2019, 34, 464–471. [CrossRef]

19. Pinquart, M. Parenting stress in caregivers of children with chronic physical condition-A meta-analysis. Stress Health 2018,
34, 197–207. [CrossRef]

20. Cross, T.P.; Shanks, A.K.; Duffy, L.V.; Rintell, D.J. Families’ Experience of Pediatric Onset Multiple Sclerosis. J. Child Adolesc.
Trauma 2019, 12, 425–435. [CrossRef]

21. Hinton, D.; Kirk, S. Living with uncertainty and hope: A qualitative study exploring parents’ experiences of living with childhood
multiple sclerosis. Chronic Illn. 2017, 13, 88–99. [CrossRef]

22. Carroll, S.; Chalder, T.; Hemingway, C.; Heyman, I.; Moss-Morris, R. “It feels like wearing a giant sandbag”. Adolescent and
parent perceptions of fatigue in paediatric multiple sclerosis. Eur. J. Paediatr. Neurol. 2016, 20, 938–945. [CrossRef]

23. Greene, N.; Araujo, L.; Campos, C.; Dalglish, H.; Gibbs, S.; Yermilov, I. The Economic and Humanistic Burden of Pediatric-Onset
Multiple Sclerosis. J. Health Econ. Outcomes Res. 2022, 9, 103–114. [CrossRef]

24. Messmer Uccelli, M.; Traversa, S.; Trojano, M.; Viterbo, R.G.; Ghezzi, A.; Signori, A. Lack of information about multiple sclerosis in
children can impact parents’ sense of competency and satisfaction within the couple. J. Neurol. Sci. 2013, 324, 100–105. [CrossRef]

25. O’Mahony, J.; Banwell, B.; Laporte, A.; Brown, A.; Bolongaita, L.; Bar-Or, A.; Yeh, E.A.; Marrie, R.A. The health-related quality
of life of children with multiple sclerosis is mediated by the health-related quality of life of their parents. Mult. Scler. 2022,
28, 1299–1310. [CrossRef]

https://doi.org/10.1038/s41572-018-0041-4
https://doi.org/10.1186/s12883-018-1026-3
https://doi.org/10.1212/WNL.0000000000004977
https://doi.org/10.1016/S1474-4422(08)70259-X
https://doi.org/10.1016/j.spen.2023.101054
https://doi.org/10.5603/PJNNS.a2020.0069
https://doi.org/10.3390/biomedicines8040071
https://doi.org/10.1542/peds.2016-0120
https://doi.org/10.1212/WNL.0000000000003028
https://doi.org/10.1001/archneurol.2008.505
https://doi.org/10.1093/brain/awaa199
https://doi.org/10.1212/01.WNL.0000036907.37650.8E
https://doi.org/10.3390/brainsci11040442
https://doi.org/10.1016/j.ejpn.2015.08.005
https://doi.org/10.1177/1352458511433918
https://doi.org/10.26502/jppd.2572-519X0078
https://doi.org/10.3390/children9010011
https://doi.org/10.1177/0883073819842420
https://doi.org/10.1002/smi.2780
https://doi.org/10.1007/s40653-018-0243-7
https://doi.org/10.1177/1742395316664959
https://doi.org/10.1016/j.ejpn.2016.06.004
https://doi.org/10.36469/jheor.2022.37992
https://doi.org/10.1016/j.jns.2012.10.010
https://doi.org/10.1177/13524585211061521


Children 2024, 11, 71 11 of 12

26. Ghai, S.; Kasilingam, E.; Lanzillo, R.; Malenica, M.; van Pesch, V.; Burke, N.C.; Carotenuto, A.; Maguire, R. Needs and Experiences
of Children and Adolescents with Pediatric Multiple Sclerosis and Their Caregivers: A Systematic Review. Children 2021, 8, 445.
[CrossRef]

27. Pak, L.; Allen, P.J. The impact of maternal depression on children with asthma. Pediatr. Nurs. 2012, 38, 11–30.
28. O’Mahony, J.; Marrie, R.A.; Laporte, A.; Bar-Or, A.; Yeh, E.A.; Brown, A.; Dilenge, M.E.; Banwell, B. Pediatric-onset multiple

sclerosis is associated with reduced parental health-related quality of life and family functioning. Mult. Scler. 2019, 25, 1661–1672.
[CrossRef]

29. Hile, S.; Erickson, S.J.; Agee, B.; Annett, R.D. Parental stress predicts functional outcome in pediatric cancer survivors. Psycho-
Oncology 2014, 23, 1157–1164. [CrossRef]

30. Sarhan, A.A.; El-Sharkawy, K.A.; Mahmoudy, A.M.; Hashim, N.A. Burden of multiple sclerosis: Impact on the patient, family and
society. Mult. Scler. Relat. Disord. 2022, 63, 103864. [CrossRef]

31. Uccelli, M.M. The impact of multiple sclerosis on family members: A review of the literature. Neurodegener. Dis. Manag. 2014,
4, 177–185. [CrossRef]

32. Arnett, P.A. Caregiver burden in multiple sclerosis. J. Neurol. Neurosurg. Psychiatry 2007, 78, 1041. [CrossRef]
33. Razaz, N.; Nourian, R.; Marrie, R.A.; Boyce, W.T.; Tremlett, H. Children and adolescents adjustment to parental multiple sclerosis:

A systematic review. BMC Neurol. 2014, 14, 107. [CrossRef]
34. Haker, M.; Peper, J.; Haagen, M.; Heesen, C.; Rahn, A.C. The Psychosocial Impact of Parental Multiple Sclerosis on Children and

Adolescents: A Systematic Review. Int. J. MS Care 2023, 25, 63–70. [CrossRef]
35. Marrie, R.A.; O’Mahony, J.; Maxwell, C.; Ling, V.; Yeh, E.A.; Arnold, D.L.; Bar-Or, A.; Banwell, B.; Canadian Pediatric De-

myelinating Disease Network. Increased mental health care use by mothers of children with multiple sclerosis. Neurology 2020,
94, e1040–e1050. [CrossRef]

36. O’Mahony, J.; Banwell, B.; Laporte, A.; Brown, A.; Bolongaita, L.; Bar-Or, A.; Yeh, E.A.; Marrie, R.A. Family health conditions
and parental occupational status modify the relationship between pediatric-onset multiple sclerosis and parental health-related
quality of life. Mult. Scler 2023, 29, 447–456. [CrossRef]

37. Schwartz, C.E.; Grover, S.A.; Powell, V.E.; Noguera, A.; Mah, J.K.; Mar, S.; Mednick, L.; Banwell, B.L.; Alper, G.; Rensel, M.; et al.
Risk factors for non-adherence to disease-modifying therapy in pediatric multiple sclerosis. Mult. Scler. 2018, 24, 175–185.
[CrossRef]

38. Duffy, L.V.; Sarill, K.; Forbes, P.; Camposano, S.; McCabe, M. Shared Decision Making and Disease Modifying Therapy in Families
of Children and Adolescents with Pediatric Onset Multiple Sclerosis. J. Pediatr. Nurs. 2021, 61, 404–409. [CrossRef] [PubMed]

39. Topcu, G.; Buchanan, H.; Aubeeluck, A.; Garip, G. Caregiving in multiple sclerosis and quality of life: A meta-synthesis of
qualitative research. Psychol. Health 2016, 31, 693–710. [CrossRef]

40. McKeown, L.P.; Porter-Armstrong, A.P.; Baxter, G.D. The needs and experiences of caregivers of individuals with multiple
sclerosis: A systematic review. Clin. Rehabil. 2003, 17, 234–248. [CrossRef]

41. Hanson, C.L.; Henggeler, S.W.; Burghen, G.A. Model of associations between psychosocial variables and health-outcome measures
of adolescents with IDDM. Diabetes Care 1987, 10, 752–758. [CrossRef]

42. Jones, T.; Prinz, R.J. Potential roles of parental self-efficacy in parent and child adjustment: A review. Clin. Psychol. Rev. 2005,
25, 341–363. [CrossRef]

43. Vance, A.J.; Brandon, D.H. Delineating Among Parenting Confidence, Parenting Self-Efficacy, and Competence. ANS Adv. Nurs
Sci. 2017, 40, E18–E37. [CrossRef]

44. Tremlett, H.; Van der Mei, I.; Pittas, F.; Blizzard, L.; Paley, G.; Dwyer, T.; Taylor, B.; Ponsonby, A.L. Adherence to the immunomod-
ulatory drugs for multiple sclerosis: Contrasting factors affect stopping drug and missing doses. Pharmacoepidemiol. Drug Saf.
2008, 17, 565–576. [CrossRef]

45. Bruce, J.M.; Hancock, L.M.; Arnett, P.; Lynch, S. Treatment adherence in multiple sclerosis: Association with emotional status,
personality, and cognition. J. Behav. Med. 2010, 33, 219–227. [CrossRef]

46. Thannhauser, J.E.; Mah, J.K.; Metz, L.M. Adherence of adolescents to multiple sclerosis disease-modifying therapy. Pediatr. Neurol.
2009, 41, 119–123. [CrossRef]

47. Thannhauser, J.E. Navigating life and loss in pediatric multiple sclerosis. Qualit. Health Res. 2014, 24, 1198–1211. [CrossRef]
48. Parrish, J.B.; Fields, E. Cognitive Functioning in Patients with Pediatric-Onset Multiple Sclerosis, an Updated Review and Future

Focus. Children 2019, 6, 21. [CrossRef] [PubMed]
49. Amato, M.P.; Krupp, L.B.; Charvet, L.E.; Penner, I.; Till, C. Pediatric multiple sclerosis: Cognition and mood. Neurology 2016,

87 (Suppl. S2), S82–S87. [CrossRef] [PubMed]
50. Maguire, R.; Maguire, P. Caregiver Burden in Multiple Sclerosis: Recent Trends and Future Directions. Curr. Neurol. Neurosci. Rep.

2020, 20, 18. [CrossRef] [PubMed]
51. West, C.A.; Besier, T.; Borth-Bruhns, T.; Goldbeck, L. Effectiveness of a family-oriented rehabilitation program on the quality of

life of parents of chronically ill children. Klin. Padiatr. 2009, 221, 241–246. [CrossRef] [PubMed]
52. Buhse, M. Assessment of caregiver burden in families of persons with multiple sclerosis. J. Neurosci. Nurs. 2008, 40, 25–31.

[CrossRef] [PubMed]
53. Golla, H.; Mammeas, S.; Galushko, M.; Pfaff, H.; Voltz, R. Unmet needs of caregivers of severely affected multiple sclerosis

patients: A qualitative study. Palliat. Support. Care 2015, 13, 1685–1693. [CrossRef]

https://doi.org/10.3390/children8060445
https://doi.org/10.1177/1352458518796676
https://doi.org/10.1002/pon.3543
https://doi.org/10.1016/j.msard.2022.103864
https://doi.org/10.2217/nmt.14.6
https://doi.org/10.1136/jnnp.2007.115659
https://doi.org/10.1186/1471-2377-14-107
https://doi.org/10.7224/1537-2073.2021-075
https://doi.org/10.1212/WNL.0000000000008871
https://doi.org/10.1177/13524585221144413
https://doi.org/10.1177/1352458517695469
https://doi.org/10.1016/j.pedn.2021.09.008
https://www.ncbi.nlm.nih.gov/pubmed/34655844
https://doi.org/10.1080/08870446.2016.1139112
https://doi.org/10.1191/0269215503cr618oa
https://doi.org/10.2337/diacare.10.6.752
https://doi.org/10.1016/j.cpr.2004.12.004
https://doi.org/10.1097/ANS.0000000000000179
https://doi.org/10.1002/pds.1593
https://doi.org/10.1007/s10865-010-9247-y
https://doi.org/10.1016/j.pediatrneurol.2009.03.004
https://doi.org/10.1177/1049732314544966
https://doi.org/10.3390/children6020021
https://www.ncbi.nlm.nih.gov/pubmed/30720736
https://doi.org/10.1212/WNL.0000000000002883
https://www.ncbi.nlm.nih.gov/pubmed/27572867
https://doi.org/10.1007/s11910-020-01043-5
https://www.ncbi.nlm.nih.gov/pubmed/32444986
https://doi.org/10.1055/s-0029-1216364
https://www.ncbi.nlm.nih.gov/pubmed/19629902
https://doi.org/10.1097/01376517-200802000-00005
https://www.ncbi.nlm.nih.gov/pubmed/18330407
https://doi.org/10.1017/S1478951515000607


Children 2024, 11, 71 12 of 12

54. Thieken, F.; van Munster, M. Deriving Implications for Care Delivery in Parkinson’s Disease by Co-Diagnosing Caregivers as
Invisible Patients. Brain Sci. 2021, 11, 1629. [CrossRef]

55. Hatzmann, J.; Maurice-Stam, H.; Heymans, H.S.; Grootenhuis, M.A. A predictive model of Health Related Quality of life of
parents of chronically ill children: The importance of care-dependency of their child and their support system. Health Qual. Life
Outcomes 2009, 7, 72. [CrossRef] [PubMed]

56. Boyer, F.; Drame, M.; Morrone, I.; Novella, J.L. Factors relating to carer burden for families of persons with muscular dystrophy.
J. Rehabil. Med. 2006, 38, 309–315. [CrossRef] [PubMed]

57. Murphy, N.A.; Christian, B.; Caplin, D.A.; Young, P.C. The health of caregivers for children with disabilities: Caregiver
perspectives. Child Care Health Dev. 2007, 33, 180–187. [CrossRef] [PubMed]

58. Lawoko, S.; Soares, J.J. Quality of life among parents of children with congenital heart disease, parents of children with other
diseases and parents of healthy children. Qual. Life Res. 2003, 12, 655–666. [CrossRef]

59. Hinton, D.; Kirk, S. Paediatric multiple sclerosis: A qualitative study of families’ diagnosis experiences. Arch. Dis. Child. 2015,
100, 623–629. [CrossRef]

60. Krupp, L.B.; Rintell, D.; Charvet, L.E.; Milazzo, M.; Wassmer, E. Pediatric multiple sclerosis: Perspectives from adolescents and
their families. Neurology 2016, 87 (Suppl. S2), S4–S7. [CrossRef]

61. Van Kessel, K.; Moss-Morris, R.; Willoughby, E.; Chalder, T.; Johnson, M.H.; Robinson, E. A randomized controlled trial of
cognitive behavior therapy for multiple sclerosis fatigue. Psychosom. Med. 2008, 70, 205–213. [CrossRef] [PubMed]

62. Askey-Jones, S.; David, A.S.; Silber, E.; Shaw, P.; Chalder, T. Cognitive behaviour therapy for common mental disorders in people
with Multiple Sclerosis: A bench marking study. Behav. Res. Ther. 2013, 51, 648–655. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/brainsci11121629
https://doi.org/10.1186/1477-7525-7-72
https://www.ncbi.nlm.nih.gov/pubmed/19638197
https://doi.org/10.1080/16501970600731578
https://www.ncbi.nlm.nih.gov/pubmed/16931461
https://doi.org/10.1111/j.1365-2214.2006.00644.x
https://www.ncbi.nlm.nih.gov/pubmed/17291322
https://doi.org/10.1023/A:1025114331419
https://doi.org/10.1136/archdischild-2014-306523
https://doi.org/10.1212/WNL.0000000000002879
https://doi.org/10.1097/PSY.0b013e3181643065
https://www.ncbi.nlm.nih.gov/pubmed/18256342
https://doi.org/10.1016/j.brat.2013.04.001
https://www.ncbi.nlm.nih.gov/pubmed/23916634

	Introduction 
	Methods 
	Results 
	Parental Mental Health 
	Quality of Life 
	Family Relationships 
	Parental Involvement and Satisfaction with Treatment 

	Discussion 
	Conclusions 
	References

