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Abstract

Well-being in children with a complex medical condition (CMC) impacts the way they view

and communicate with their immediate environment as well as their development, and it is

thus necessary to inquire about the contextual issues and different needs that a CMC car-

ries. This pilot study aimed to identify factors of pediatric well-being from the experience of

hospitalization and convalescence of youth with CMC and their caregivers, in a cross-sec-

tional analysis using a selective methodology complemented by an indirect observational

methodology. We analyzed the quality of life and well-being of youth with CMC using a vali-

dated KINDLR questionnaire. We collected 35 surveys: 11 from youth with CMC and 24

from caregivers from Spain. We focused the analysis on sociodemographics, well-being

perceptions, and coping strategies variables. The results show that children aged between

3 and 6 years and their caregivers scored physical well-being the lowest out of all dimen-

sions of well-being, and they scored family well-being the highest. Moreover, youth between

the ages of 7 and 17 years and their caregivers scored school-related well-being the lowest.

Coping strategies to deal with stressful situations differ between children and caregivers.

While children mainly engage in social withdrawal, caregivers engage in cognitive restruc-

turing and expressing emotions. However, we did not find a relationship between coping

strategies and well-being perceptions. These results highlight the need to facilitate commu-

nication spaces with both families and health professionals where the voice of children is

considered.
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Introduction

The number of children with complex medical conditions (CMC) continues to increase due to

the reduction in infant mortality, access to new technologies, and the improvement in social

and health markers [1, 2]. Following Cohen et al.’s [3] definition of medical complexity, CMC

are here understood as the medical fragility and intensive care needs of children presenting

either a multisystemic disease (congenital or acquired) or a severe neurological condition,

both leading to a functional impairment of daily living. This group of patients also includes the

pediatric population with special health care needs due to increased risk of chronic physical,

developmental, behavioral, or emotional conditions [4]. Chronic conditions are characterized

by four domains [3], namely needs, chronic conditions, functional limitations, and healthcare

use, all of which contribute to health-related quality of life (HRQoL). Thirty years ago, children

with these conditions could not survive; nevertheless, they can now be treated with fragile

drug profiles and special care needs [3]. A 2020 study found that in Spain, around 15% of the

sampled children accessing primary care had a chronic illness [5], and another previous study

found that the most frequent pediatric chronic conditions were neurological (76.95%), gastro-

intestinal (63.78%), and respiratory diseases (61.72%), respectively [6]. In the specific case of

cancer, 80% of affected European boys and girls survive until adulthood, but many of them

require permanent medical follow-ups and substantial care needs [7–9], including hospitaliza-

tion in intensive care units and greater technological assistance and highly specialized services

[10–12].

HRQoL is a variable used to measure the impact of illness on quality of life (QoL). Previous

research has shown that HRQoL is significantly low in children with CMC and their caregivers

[13] due to various factors such as caregiver stress and burnout [14, 15], the hospitalization

process [16, 17], and poor physical and mental health [18] caused by a condition of illness.

The hospitalization process often involves a traumatic loss of children’s daily life and signif-

icant physical discomfort and pain [19]. Consequently, these children regularly show poor

well-being, psychological distress, and psychiatric symptomatology such as anxiety and

depression [20–23]. Generally, the presence of secondary mental health problems leads to a

higher number of hospital visits, worse treatment outcomes, and poor pain management [24].

Additionally, studies have suggested that both psychological distress and psychiatric condi-

tions are associated with the dysregulation of the immune function in youth [25, 26].

Poor physical and mental health well-being negatively impacts the family environment,

which can slow the recovery of children and adolescents with CMC [27–29]. Simultaneously,

research has shown that the caregivers and family members of youth with CMC regularly

experience psychological distress, post-traumatic stress, and symptoms of anxiety and depres-

sion following their children’s hospitalization [30–33]. These psychological effects among care-

givers seem to be present across all diagnoses—cancer [34–36], heart diseases [37–40], and

other illnesses—that require hospitalization at either intensive neonatal care units or intensive

pediatric care units [41–43].

It is necessary to establish a supportive environment that considers the psychosocial needs

of patients and their caregivers during the hospitalization process holistically [44]. In Spain,

this environment must target improved communication with health professionals and the

family members’ feelings of isolation and maladaptive emotions, such as fear and pain. Addi-

tionally, it is necessary to expand opportunities for patients for relationships with their peer

group [45–49].

Another environmental factor that determines the QoL of youth with CMC is the school

context, which is an opportunity for children to develop socially, emotionally, physically, and

educationally [50]. Nevertheless, the school experience of children and adolescents with CMC
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is significantly impacted by the primary and secondary aspects of their illness, including hospi-

talization stays, physical and psychological discomfort, and feeling different from their peers

[51, 52]. Furthermore, parental perceptions of QoL related to their children’s health can also

influence school attendance [53]. An American National Survey with more than 400 children

with congenital heart disease reported that they are three times more likely to miss more than

10 days of daycare/school a year [54]; consequently, school reintegration during and after

treatment is paramount [55] for improving the QoL—and probably the self-esteem—of these

patients. Self-esteem levels in youth with CMC are actually significantly lower than their

healthy peers, particularly once hospitalization and treatment have ended [56, 57]. As low self-

esteem can develop into poor satisfaction and anxiety and depressive symptomatology, it is

essential to target it [58–60]. Finally, one study found self-esteem to predict the willingness to

receive treatment [61].

For all these reasons, appropriate coping strategies for children with CMC and their care-

givers that can ease their physical and mental health burden and improve their QoL must be

investigated further. Consequently, this pilot study aimed to identify the factors of pediatric

well-being from the experience of hospitalization and convalescence of youth with CMC and

their caregivers. For the purpose of this study, “youth” indicates children and adolescents.

Research questions

How does the perception of children and adolescents with CMC about the hospitalization and

convalescence experience influence their well-being? How do children and adolescents with

CMC perceive the experience of hospitalization and convalescence compared to their

caregivers?

Materials and methods

Study design

This was a cross-sectional pilot study with a selective methodology. It used the validated

KINDLR questionnaire as elicitation of the responses, complemented along with an indirect

observational methodology [62], and it focused on responses to open-ended questions. These

responses were coded by consensus agreement [63] by the team’s three members following a

well-established validated model [64]. Within the mixed-methods framework, qualitative ele-

ments (indirect observational data) were integrated with quantitative elements—the quantita-

tive analysis techniques used, which are highly robust and suitable for qualitative data [65–67].

Fig 1 summarizes the methodological approach of the study.

Participants

We recruited 38 participants to answer a survey through convenience sampling and screened

their eligibility according to the inclusion criteria detailed in Table 1.

Instruments and measurements

The survey collected sociodemographic variables and health variables as described below. We

conducted a literature search to guarantee relevance to this population.

Sociodemographic variables for caregivers and children with CMC included the age of

children with CMC, the number of children and family members at home, the presence of pets

at home, children’s hospitalization state, and the maintenance of personal hobbies, among oth-

ers (Table 1).
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Health variables included the participants’ perception of QoL, well-being and disease, and

coping strategies displayed to deal with stressful situations. We selected the KINDLR question-

naire to measure HRQoL in children and adolescents [68]; this instrument measures children’s

HRQoL through self-reporting and can be used for both healthy children and in clinical prac-

tice. We selected this questionnaire after a literature search with the following inclusion crite-

ria: (1) self-reported; (2) availability of versions for children, teenagers, and caregivers; (3)

short time completion (10–15 min maximum); (4) questions formulated from a positive life

situation; (5) availability of a validated version in Spanish or Catalan, and (6) robust psycho-

metric properties (namely reliability as well as discriminant and construct validity coeffi-

cients). The KINDLR questionnaire meets all these inclusion criteria in its five versions:

Kiddy-KINDLR for children aged 3–6 years, Kid-KINDLR for children aged 7–13 years,

Fig 1. Flow chart of the research methodology of this study.

https://doi.org/10.1371/journal.pone.0285213.g001

Table 1. Inclusion criteria of the study.

Inclusion criteria

Population

Participants are caregivers of youth aged 3–17 with CMC, hospitalized or not

Participants are children or teenagers aged 3–17 with CMC, hospitalized or not

Residency

Residing in Catalonia, Spain

Language

Appropriate understanding of Spanish or Catalan

Data provided

Survey fully completed

https://doi.org/10.1371/journal.pone.0285213.t001
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Kiddo-KINDLR for teenagers aged 14–17 years, and the KINDLR questionnaire for caregivers

with children aged 3–6 or 7–17 years [69–73]. Its Spanish version shows acceptable reliability

and validity coefficients and has been validated as an adequate assessment tool useful in clini-

cal practice [74, 75].

The KINDLR questionnaire consists of 24 Likert-scale standardized items associated with

six QoL dimensions [68, 76]: physical well-being, emotional well-being, self-esteem, family,

friends, and school (this category includes questions about daily functioning). These six

dimensions can be combined to produce a total score for general well-being. Furthermore, all

versions of the questionnaire contain an additional subscale named “disease,” which aims to

measure children’s QoL concerning their chronic illness and hospitalization. The version of

the KINDLR questionnaire for caregivers of children between the ages of 3 and 6 years matches

that for caregivers of children and teenagers aged 7–17 years.

The participants were asked about coping strategies through open-ended questions; these

strategies were measured following the three-level hierarchical structure model of the Coping

Strategies Inventory [64] based on Folkman and Lazarus’ model [77] and validated in the

Spanish population [78].

Data analysis

To analyze the data collected in the survey, we conducted descriptive analyses of the percep-

tion of QoL, well-being, and disease and of the participants’ coping strategies. We also per-

formed comparisons between the cohorts and transformed qualitative data from coping

strategies into quantitative data [79]. In the questionnaire, the participants were asked to write

down the activities in which they engaged the most to cope with stressful situations. We ana-

lyzed the responses to this open-ended question following the three-level hierarchical structure

model of the Coping Strategies Inventory [64] based on Folkman and Lazarus’ model [77].

This hierarchical model organizes coping strategies into two main categories: engagement and

disengagement. Each category is then split into two categories: problem-focused and emotion-

focused. Consequently, mid-level categories are problem-focused engagement (PFE), prob-

lem-focused disengagement (PFD), emotion-focused engagement (EFE), and emotion-focused

disengagement (EFD) coping strategies. Each of these four categories is then split into two new

categories, representing the final eight categories of coping strategies: problem solving (PS),

which involves strategies focused on making and following a plan to overcome the faced chal-

lenge; cognitive restructuring (CR), which focuses on reappraising the situation in a way that

encourages positivity; expressing emotions (EE), which are strategies focused self-disclosure of

emotions and/or engagement in activities allowing people to be in contact with their internal

states; social support (SS), which involves participants who turn to their social network to

overcome challenges; problem avoidance (PA), which refers to focusing on certain tasks to

avoid thinking about the stressful situation or conflict; wishful thinking, which expresses a

desire that the situation would disappear or a miracle would happen; self-criticism (SC), which

involves criticizing oneself for an event and feeling guilty; and social withdrawal (SW), which

refers to avoiding time spent with others and refusing social contact. Three research members

coded the responses by consensus agreement until saturation and mutual exclusion were

reached [63]. Thus, we transformed the qualitative data into quantitative data [67] and ana-

lyzed the possible relationships between different coping strategies and perceptions of well-

being.

The statistical analysis included testing the homogeneity of variance of KINDL scores using

Levene’s test. Then, we analyzed the differences in KINDL scores for QoL and well-being and

the disease variables between cohorts using Student’s t-test, one-way analysis of variance
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(ANOVA), two-way ANOVA, or two-way ANOVA with repeated measures adjusted for dif-

ferent demographic groups. When significant effects were detected in the ANOVA analysis,

the Sidak post-hoc test was applied for pairwise multiple comparisons. We conducted a linear

correlation study to analyze the possible relationship between well-being and disease percep-

tions and between the perception of well-being and the number of hospitalizations. Further,

we analyzed the differences in the distribution of coping strategies between caregivers and chil-

dren using Pearson’s χ2 test. Frequencies were presented as a percentage (%) of the total data

collected; data were presented as mean ± standard error of the mean (SEM), and values of

p< 0.05 were considered significant. We performed statistical data analyses using the statisti-

cal package SPSS Statistics v26 (IBM Corp. USA).

Procedure

The pilot study was conducted in Catalunya, Spain between February 2021 and May 2022;

however, data collection was discontinued between February 24, 2021 and January 6, 2022 due

to the COVID-19 pandemic. Participants received an invitation to participate in an online sur-

vey hosted on UB Forms (University of Barcelona), which took about 15 minutes to complete.

Recruitment was conducted through (1) personalized letters sent to the pediatric units of hos-

pitals and patient associations, (2) communication with health professionals, and (3) social

media dissemination (LinkedIn, Twitter, Facebook, and WhatsApp). All participants were

informed about the survey’s purpose and provided their written informed consent to partici-

pate in this study; adults signed their informed consent, and children gave their assent.

Recruitment of youth was addressed to parents and caregivers, who eventually gave their con-

sent to their children’s participation in the study. Parents willing to participate received an e-

mail with a link to the online questionnaire addressed to the youth, and they were also asked

to help their children decide if they gave consent to participate and understand and fulfill the

questionnaire. All participants were reminded that they had the right to withdraw at any time,

that their participation was entirely voluntary, and that their responses would be kept confi-

dential. The survey did not explore sensitive, private, or political information.

The project’s methods and experimental protocols were evaluated and approved on March

13, 2020 by the Ethics Committee of the University of Barcelona (Spain) before the research

began (Institutional Review Board approval number-IRB00003099). The study followed the

regulations established by the European Union (EU) 2016/679 of the European Parliament

and of the Council from April 27 on the protection of natural persons about the processing of

personal data and their free movement. It also followed the Spanish Ley Orgánica 3/2018, from

December 5 on the protection of personal data and digital rights.

Results

Selection of participants meeting the inclusion criteria and final cohort

We excluded three (7.8%) surveys due to missing data, and 35 responses remained; 0% of par-

ticipants answered “I don’t know/I prefer not to answer” in all analyzed variables except for

“Maintain her/his hobby” in the caregiver survey, where missing data reached 8.3%. Table 2

shows the participants’ detailed demographic characteristics.

Caregivers’ perception of youth’s well-being and disease

The caregivers’ KINDL score for the perception of their children’s general well-being was

70.40 ± 2.88. We analyzed the differences in the perception of the six dimensions of QoL by

the youth’s age groups. In the two-way ANOVA with repeated measures, we found a
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significant effect of age, with F(1,13) = 8.130; p = 0.0128, but no effect of the QoL dimension or

interaction between both parameters, with F(5,65) = 2.222; p = 0.0626 and F(5,41) = 2.133;

p = 0.0807, respectively. Therefore, although certain trends are visible, we detected no signifi-

cant differences between the different dimensions of youth’s QoL as perceived by caregivers.

Conversely, caregivers of children aged 3–6 years had a higher perception of QoL in most of

its dimensions than the caregivers of youth aged 7–17 years (Fig 2a). This difference was also

Table 2. Demographic characteristics of the survey participant cohort.

Characteristic Number %

Total number of caregivers 24 100

Female 19 79.2

Male 5 20.8

Age of the child with CMC

3–6 years old 10 41.6

7–17 years old 14 58.4

Number of children

One 5 20.8

More than one 19 79.2

Other relatives at home

Yes 9 37.5

No 15 62.5

Pets at home

Yes 17 70.8

No 7 29.2

Maintain her/his hobby

Yes 10 41.7

No 12 50

NA 2 8.3

Child’s hospitalization status

Hospitalized 13 54.2

Discharged 11 45.8

Total number of children / teenagers 11 100

Female 4 36.3

Male 8 72.7

Group of age

3–6 years old 5 45.5

7–17 years old 6 54.5

Sibling at home

Yes 11 100

No 0 -

Pets at home

Yes 8 72.7

No 4 36.3

Hospitalized at least once

Yes 9 81.8

No 2 18.2

NA = not answered

https://doi.org/10.1371/journal.pone.0285213.t002
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Fig 2. Caregivers’ perception of youth’s well-being and disease. The histograms represent the following: (a) the effects of youth’s

age on the caregivers’ perception of the six dimensions of QoL defined in the KINDLR questionnaire; *, p< 0.05, age effect, two-way

ANOVA; (b) the effect of youth’s age on caregivers’ perception of youth’s general well-being; **, p< 0.01, different from 3 to 6 years,

Student’s t-test; (c) effect of the youth’s hospitalization situation on the caregivers’ perception of the six dimensions of QoL defined in

the KINDLR questionnaire; *, p< 0.05, different from physical well-being with hospital discharge, Sidak post-hoc test; (d) the effect of

the youth’s hospitalization situation on the caregivers’ perception of the youth’s general well-being; (e) linear correlation analysis

between the caregivers’ perception of well-being and that of children’s disease; (f) comparison of the caregivers’ perception of well-

being and disease depending on the age group of their children; *, p< 0.05, two-way ANOVA. The histograms present the

mean ± SEM.

https://doi.org/10.1371/journal.pone.0285213.g002
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evident when the KINDL scores for general well-being were compared: the score was 23.4%

higher among caregivers of children aged 3–6 years (t = 2.981; p = 0.0069; Fig 2b).

Then, we analyzed the effect of hospitalization on the KINDL scores of QoL that caregivers

gave to their children. A two-way ANOVA with repeated measures revealed significant differ-

ences between QoL dimensions, F(5,60) = 2.826; p = 0.0234; without a significant effect of hospi-

talization status, F(1,12) = 0.090; p = 0.7689; but with a strong interaction between both

parameters, F(5,48) = 5.345; p = 0.0006. According to the post-hoc analysis, physical well-being

had a lower KINDL score compared with the other dimensions (Fig 2c). In addition, the inter-

action between both parameters indicated that the group of caregivers of hospitalized youth is

responsible for this decrease (Fig 2c). When analyzing the KINDL score for general well-being,

the effect of physical well-being was offset by the other dimensions, and no differences were

observed when comparing the scores given by the caregivers of hospitalized and discharged

youth (t = 0.0523; p = 0.6056; Fig 2d).

Among the participants, 13 caregivers stated that their children were hospitalized, and

answered the KINDL questions about disease perception with a mean value of 56.30 ± 4.79,

which was 25% lower than the score obtained for the caregivers’ perception of youth’s well-

being (t = 2.504; p = 0.0123). Then, we analyzed the effect of the children’s age on the differ-

ences between well-being and disease perceptions. The two-way ANOVA showed differences

between the perceptions of well-being and disease of caregivers, F(1,33) = 5.754; p = 0.0223, and

also a significant effect of age, F(1,33) = 6.705; p = 0.0142, but no interaction between both

parameters, F(1,33) = 1.449; p = 0.2372. This indicates that caregivers of children aged 3–6 years

had higher perceptions of both the well-being and disease of their children than those of youth

aged 7–17 years (Fig 2f). In particular, we performed a correlation study between the percep-

tion of well-being and the perception of disease presented by the caregivers of hospitalized

youth and found no linear relationship between both parameters (r2 = 0.0031; p = 0.854),

which suggests that caregivers’ perceptions of well-being and disease are independent, without

a clear relationship between them (Fig 2e).

Finally, we performed a demographic study and analyzed the caregivers KINDL scores for

well-being and disease based on whether their children with CMC had siblings, lived with

other family members, or had a pet at home, and whether caregivers maintained their hobbies

(Table 3). We found no differences in the perception of well-being among caregivers depend-

ing on whether the children had siblings; however, we detected a greater perception of youth’s

well-being among caregivers who lived without other relatives at home, those who did not

have pets at home, and those who kept their hobbies (Table 3). In all these situations, we found

no significant differences in the caregivers’ perception of the youth’s disease (Table 3).

Youth’s perception of their own well-being and disease

We analyzed the differences in the perception of the six QoL dimensions by the youth’s age

groups, and in the two-way ANOVA with repeated measures, we found no significant effect of

age, F(1,6) = 3.103; p = 0.1286; QoL dimensions, F(5,30) = 1.870; p = 0.1293; or interaction

between the two parameters, F(5,11) = 0.701; p = 0.6341 (Fig 3a). However, when the KINDL

scores for general well-being were compared, we observed this score being 28.7% smaller in

the group of youth aged 7–17 (t = 2.591; p = 0.0292; Fig 3b). The KINDL score indicating the

perception of own well-being of the 11 youth participating in the study gave an average value

of 69.5 ± 5.9.

We also analyzed the possible differences in QoL perception based on the youth’s gender.

In the two-way ANOVA with repeated measures, we found no significant effect of gender,

F(1,6) = 0.075; p = 0.7930; of the QoL dimensions, F(5,30) = 1.307; p = 0.2847; or of the
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interaction between both parameters, F(5,11) = 0.284; p = 0.9117 (Fig 3c). Furthermore, we also

found no differences when comparing the general well-being scores between females and

males (t = 0.319; p = 0.7564; Fig 3d).

Next, we analyzed the effect of hospitalization on the youth’s perception of their own QoL

and well-being. To estimate the possible influence of hospitalizations on youth’s well-being,

we conducted a correlation analysis between their perception of well-being and the number of

hospitalizations they had experienced. We did not find a linear correlation between the param-

eters (r2 = 0.033; p = 0.6737; Fig 3e), which indicates that, under our conditions, the youth’s

perception of well-being did not have a clear linear relationship with the number of hospitali-

zations they experienced. The KINDLR questionnaire for children aged 3–6 years has no dis-

ease section; consequently, we compared perceptions of well-being and disease only in

hospitalized youth aged 7–17 (Fig 3f). In this group, the KINDL score for the disease percep-

tion gave an average value of 38.88 ± 5.82, which is 33.1% smaller than the score obtained for

the perception of well-being in the same age group (59.22 ± 6.89; t = 3.061; p = 0.0376).

Finally, given that 93% of youth with CMC participating in the study had siblings, we could

not estimate the effect that this presence had on their perception of well-being. We analyzed

the effect of the presence of pets at home and found no influence on this perception (KINDL

score 71.04 ± 7.16 for pets at home and 65.30 ± 10.11 for no pets at home; t = 0.430;

p = 0.6769).

Comparison of youth’s perceptions of their well-being and disease with the

caregivers’ perceptions

The version of the KINDLR questionnaire for children aged 3–6 years differs from those of the

other youth groups in the number of items and type of scale. However, the versions of the

questionnaire for youth aged 7–17 years and for caregivers quantify the perception of QoL,

well-being, and disease equally. Therefore, we made a comparative analysis between the

KINDL scores of youth aged 7–17 answering the questionnaire (n = 7) and the scores of care-

givers of youth of the same age (n = 12). We first compared the KINDL scores of both groups

Table 3. Demographic analysis of the caregivers’ perception of children’s well-being and disease.

Well-being Disease

KINDL score t-test p-value KINDL score t-test p-value

Siblings

Yes 68.65 ± 3.36 1.199 0.2433 70.28 ± 2.77 0.037 0.9708

No 77.08 ± 4.69 70.46 ± 3.20

Relatives at home

Yes 62.39 ± 4.05 2.357 0.0278* 68.95 ± 2.33 0.439 0.6699

No 75.21 ± 3.43 71.13 ± 3.24

Pets at home

Yes 66.74 ± 3.45 2.130 0.0446* 69.53 ± 3.35 0.532 0.6061

No 79.31 ± 3.61 72.15 ± 1.18

Caregivers keep hobbies

Yes 82.09 ± 2.38 5.780 <0.0001*** 73.87 ± 2.68 1.661 0.1276

No 59.47 ± 2.96 66.93 ± 3.19

KINDL score = mean ± SEM; two tailed t-test;

* p< 0.05;

*** p< 0.0001

https://doi.org/10.1371/journal.pone.0285213.t003
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Fig 3. Youth’s perception of their own well-being and disease. The histograms represent the following: (a) the effect of age on the

perception of the six dimensions of QoL defined in the KINDLR questionnaire; (b) the effect of youth’s age on their own perception of

general well-being; *, p< 0.05, different from 3 to 6 years, Student’s t-test; (c) the effect of gender on the perception of the six

dimensions of QoL defined in the KINDLR questionnaire; (d) the effect of gender on the perception of general well-being; (e) linear

correlation analysis between the youth’s perception of well-being and the number of hospitalizations; (f) comparison of the

perceptions of well-being and disease of the hospitalized 7–17-year-old youth; *, p< 0.05, different from well-being, Student’s t-test.

The histograms present the mean ± SEM.

https://doi.org/10.1371/journal.pone.0285213.g003
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in each of the six QoL dimensions (Fig 4a). The two-way ANOVA analysis with repeated mea-

sures showed no differences between the perception of youth and that of caregivers, F(1,19) =

0.330; p = 0.572, but it showed a significant effect of the QoL dimension, F(5,95) = 3.543;

p = 0.006, without interaction between both parameters, F(5,95) = 0.329; p = 0.894. This indi-

cates that youth have a perception of their own well-being similar to that of their caregivers

(Fig 4a). In addition, both groups present differences in their perceptions of the QoL dimen-

sions. Specifically, the family dimension had the highest KINDL score (77.11 ± 4.47); this was

significantly greater than that of the school dimension (p = 0.021; Sidak post-hoc), which com-

paratively presented the lowest score (52.99 ± 5.08).

Subsequently, we compared the perceptions of general well-being and disease presented by

hospitalized youth aged 7–17 (n = 5) with those of caregivers of youth of the same age (n = 11).

Under our conditions, we did not observe differences when comparing the general well-being

Fig 4. Comparison of youth’s perceptions of their well-being and disease with the caregivers’ perceptions. The

histograms represent (a) a comparison of the perception of the six QoL dimensions defined in the KINDLR

questionnaire between caregivers and youth aged 7–17 years; *, p< 0.05, Sidak post-hoc; a comparison of the

perception of general well-being (b) and disease (c) between caregivers and hospitalized youth aged 7–17; *, p< 0.05

different from caregivers, Student’s t-test. Histograms show the mean ± SEM.

https://doi.org/10.1371/journal.pone.0285213.g004
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scores between both groups (t = 1.529; p = 0.1457) (Fig 4b); on the contrary, we found that the

perception of disease in youth was 34.2% lower than that detected in caregivers (t = 3.228;

p = 0.0061; Fig 4c).

Relationship of well-being perception and coping strategies

All participants in the study showed various coping strategies to deal with stressful situations.

Most of the strategies reported by caregivers belonged to the PA and CR categories (40.9% and

36.4% of the total, respectively), while EE strategies were reported in 18.2% of cases and SS in

4.5%. Interestingly, caregivers engaged in very few EFD activities, with no SC and SW strate-

gies reported (Fig 5a). Coping strategies used by youth differed from those of caregivers: SS

was greatly used by 36.4% of youth, followed by SW and PA strategies, each with a frequency

of 27.3% (Fig 5a); finally, 9.1% engaged in CR, and 0% reported PS and SC strategies.

We compared the frequencies of the strategies reported by caregivers and youth and found

statistically significant differences in the frequency distribution of the groups (χ2 = 51.421,

p< 0.0001; Fig 5b). Among all the differences in distribution, only caregivers reported EE

strategies, and only youth displayed SW strategies. In addition, youth reported adopting SS

strategies more frequently, while caregivers adopted CR strategies (Fig 5b). When we analyzed

the frequency of coping strategies classified by secondary and tertiary scales, we also observed

differences. Thus, youth displayed emotion-focused strategies (χ2 = 40.888, p< 0.0001) and

disengagement strategies (χ2 = 35.738, p< 0.0001) more frequently than caregivers, who

mostly displayed problem-focused strategies (Fig 5b); consequently, EFD and PFE strategies

were more frequent among youth than among caregivers (χ2 = 44.731, p< 0, 0001).

Then, we analyzed the possible differences in the well-being KINDL score of youth associ-

ated with coping strategies. The one-way ANOVA showed no differences in the KINDL scores

of caregivers’ perception of the youth’s well-being in any of the coping strategy classification

levels (Fig 5b); thus, we found no differences in the mean KINDL score between coping strate-

gies when classified into eight categories, F(3,19) = 0.184, p = 0.906. This was also true for either

the comparison between engagement and disengagement strategies, F(1,19) = 0.214, p = 0.809;

the comparison of emotion-focused vs. problem-focused strategies, F(1,21) = 0.271, p = 0.766;

or middle-level classification, F(3,18) = 0.242, p = 0.866. Similar results were obtained when we

analyzed the effect of coping strategy on the youth’s perception of their own well-being. We

observed no effect of the coping category in the mean KINDL scores—F(3,10) = 0.251, p = 0.859

—of the eight coping strategies: F(1,9) = 0.758, p = 0.406 for the disengagement vs. disengage-

ment classification; F(1,10) = 0.124, p = 0.733 for emotion-focused vs. problem-focused classifi-

cation; and F(3,10) = 0.251, p = 0.859 for middle-level classification (Fig 5c).

Discussion

This pilot study compared the perception of children and adolescents with CMC in the situa-

tion of hospitalization and convalescence and that of their caregivers. Our results support the

beneficial effects of the family environment on youth’s QoL; the main findings, in particular,

support the independent relationship between caregivers’ perceptions of well-being and dis-

ease. In addition, the perception of well-being in children with a CMC impacts the way they

view, relate, and communicate with their immediate environment.

Regarding QoL perception, we found no significant differences between the QoL perceived

by youth and that perceived by their caregivers, which means that caregivers view youth’s QoL

according to how they view themselves. This is a highly positive finding as research has previ-

ously shown that parental catastrophizing leads to parental overprotection [80], higher child’s

disability and low school attendance [81, 82], and restriction of their children’s ability [83].
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Fig 5. Relationship of well-being perception with coping strategies. Analysis of the relationship of well-being perception with the coping

strategies displayed to deal with stressful situations. (a) Graphical representation of the percentage of participants in each coping strategy

category (see text for details). (b) Histograms of the contingency tables showing comparisons of coping strategies by group of participants; *,
p< 0.05 values greater than expected, #, p< 0.05, values smaller than expected, Pearson’s χ2. (c) Histograms show the KINDL score of the

perception that caregivers have of their children’s well-being for every category of coping strategy. (d) Histograms show the KINDL score of

the youth’s perception of well-being for every category of coping strategy. Eng. = engagement, Diseng. = disengagement; PF = problem-

focused; EE = emotion-focused; PFE = problem-focused engagement; EFE = emotion-focused engagement; PFD = problem-focused

disengagement; EFD = emotion-focused disengagement.

https://doi.org/10.1371/journal.pone.0285213.g005
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Caregivers of children aged 3–6 years had a higher perception of well-being in most of its

dimensions than caregivers of youth aged 7–17 years, and these lower levels in the older cohort

are also found in the measures of youth’s perceived own well-being. A possible explanation to

this finding is that as children become adolescents, youth’s limitations due to their illness

become more obvious. This interpretation could also explain why physical well-being is

reported as the lowest out of all other dimensions. Nevertheless, we did not find a correlation

between the caregiver’s perceptions of well-being and disease.

Furthermore, we found no differences in the caregivers’ perception of well-being depending

on whether the children had siblings; however, we detected a greater perception of youth’s

well-being in caregivers who lived without other relatives at home, those who did not have

pets at home, and those who kept their hobbies. This could be the result of added stress as the

household dynamics get more complex: a pet adds another dependent entity, and relatives at

home may be an added financial burden, especially if they are grandparents who need care.

Three-generational households may strengthen perceived social support, but the positive

effects may be dependent on the quality of the relationships and the financial burden [84].

When we explored coping strategies, we found that youth coped with stressful situations by

engaging in the social support category, followed by strategies of the social withdrawal and

problem avoidance categories. Interestingly, no youth reported strategies in the express emo-

tions category. Types of coping strategies can influence the HRQoL of youth with CMC. For

example, in a previous study, adaptive coping styles and social support were negatively corre-

lated with psychological distress and anxiety in children with malignant tumors [85]. Addi-

tionally, we found no clear relationship between the youth’s perception of well-being and the

coping strategies displayed. However, some tendencies were observed as youth displaying

strategies of emotion-focused engagement—particularly social support—presented slightly

lower well-being scores than youth presenting problem-focused disengagement, particularly

problem avoidance. These results align with the previous literature reporting that children

with CMC who express emotional reactions are negatively related to HRQoL [86, 87], while

acceptance and avoidance are positively correlated [87, 88].

We found substantial differences between caregivers and youth in the coping strategies

used to deal with stressful situations. Most of the strategies that caregivers engaged in belonged

to the problem avoidance, cognitive restructuring, and—to a lesser extent—express emotions

categories, while barely reporting emotion-focused disengagement strategies, which indicates

that in our sample, caregivers preferred to display problem-focused strategies that individually

manage the stressful situation than emotion-focused strategies that involve receiving under-

standing and comfort from others. Previous studies support this finding (e.g., [89]). Although

this preference for problem-focused strategies may be associated with lower well-being out-

comes [90], studies have reported contradictory effects of coping styles on caregivers’ psycho-

logical distress. For example, increased social support has been associated with lower caregiver

motivation in parents of youth with type 1 diabetes [91]; in contrast, emotional support has

also been associated with the well-being improvement of caregivers of children with rare dis-

eases [92]. Indeed, fostering caregivers’ social support and cognitive restructuring strategies

may be relevant in increasing parenting self-efficacy to successfully address children’s illnesses

by helping them in emotion management [93]. As increased parental self-efficacy in health

contexts has been reported to improve caregivers’ confidence and self-esteem [94], cognitive

restructuring may constitute an adaptive coping strategy for improving caregivers’ well-being.

The differences between coping styles displayed by caregivers and youth emphasize that they

do not tend to cope with stress jointly, which is an important finding because the way in which

youth and caregivers deal with a CMC is not only affected by disease-related stress but also by

stress perceived from each other [95]. Children’s low emotional functioning particularly affects
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the psychosocial aspects of the caregivers’ QoL, which in turn determines the way that the child

confronts the CMC. Indeed, family-based support and affection are derived from QoL and well-

being [96]. In addition, reinforcement of the bonding integration and connectivity between fam-

ily members can enhance QoL [97]; thus, dyadic coping [98] emerges as an important agent to

deal with the CMC-related stress of both youth and caregivers, although it has still been poorly

studied in child–caregiver relationships. However, a study reported that emotion-oriented dyadic

coping has been associated with HRQoL in children with CMC [95]. Moreover, children’s physi-

cal well-being has been linked to the caregivers’ use of acceptance coping strategies [86] com-

monly displayed by caregivers in our study (cognitive restructuring strategies). However, the

same study reports that this acceptance coping is not positively linked to the caregivers’ own psy-

chosocial well-being [86]. Nevertheless, communication between youths and caregivers appears

crucial in understanding each other’s feelings and in providing appropriate dyadic coping with

positive effects on the children’s HRQoL and well-being. Furthermore, helping children and

caregivers to jointly deal with CMC-related stressful situations may not only empower youth and

benefit their HRQoL, but it may also improve the caregivers’ QoL.

Limitations and future directions

This pilot study has certain limitations. First, sampling was non-randomized with the conve-

nience selection criterium. Moreover, as recruitment was discontinued due to COVID-19

restrictions, the sample was small, which lessened the power of the statistical analysis of certain

parameters, such as the illness perception of children aged 3–6 years and the frequency of

some coping strategies. In the analysis of these parameters, the study’s statistical power only

reached 29.5%, which may mask possible differences and crossover effects between the groups.

Nonetheless, the sample was sufficient to achieve statistically significant results (25% effect

with a significance level of 0.05) in the perception of well-being and identification of coping

strategies. In this line, this pilot study helps to establish the sample size and characteristics for

further larger studies analyzing the HRQoL of children with CMC. Moreover, as the surveys

were accessed online, families without reliable access to the Internet or an electronic device

may have been missed. Finally, self-reported responses may have been impacted by a poor

view of the participants’ internal states; however, using a survey tool to measure well-being

and psychological distress is a common practice in this field.

The understanding of hospitalization and care processes constitutes a barrier for the QoL

and well-being of youth with CMC and their caregivers as the quantity of complex information

to assimilate is overwhelming [99–101]. Personalized actions to improve communication with

youth with CMC and with their caregivers are necessary to improve their perception of family

well-being and help them display adaptive coping strategies [102, 103]. The literature includes

various studies addressing the impact of hospitalization in CMC from the youth’s point of

view (e.g., [104]) on their needs (e.g., [105]) and supportive care (e.g., [106]). However, a gap

still exists with regard to some concrete issues, such as hospitalization and readmission [107]

or isolation [104], and the same is true for suffering, spiritual pain, or emotional stress regard-

ing further procedures—especially those involving needle procedures [108]. Future studies

should conduct comparative longitudinal studies with and without intervention-related par-

enting and child- and family-centered care, which would allow to see the features that improve

QoL and well-being in the family group.

Conclusions

Our findings show the paramount importance of evaluating the bidirectional impact of the

experiences of youth with CMC and their support system; furthermore, they highlight the
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consequences that such dynamics have on the QoL of this youth. So far, little research has

asked youth to participate directly, and investigations have mostly revolved around health pro-

fessionals and caregivers. This preliminary study shows the importance of directly exploring

the experience of youth as well as facilitating communication spaces with both the family and

health professionals where the voice of children is considered. In addition, coping strategies

differ between caregivers and youth; therefore, mental health professionals should recognize

these differences and work accordingly. Finally, policymakers should integrate these findings

when developing and implementing guidelines around the best practices of pediatric care. Our

findings recognize and reiterate the importance of listening to the voice of children and adoles-

cents and their families regarding pediatric care practices. We hope that this pilot will spear-

head the development of further research exploring the experiences of children in the same

way that certain research projects have been doing with parental experiences [109]. The litera-

ture in this field can positively impact the way health professionals care for patients and the

quality of the healthcare system.
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fantil, Colombia) for helpful scientific advice and discussion and her participation as a mem-

ber of the research team. We also acknowledge the support of the Department of Research and

Universities of the Generalitat de Catalunya to the Group of Research and Innovation in

Designs (GRID) Technology and multimedia and digital application to observational designs

(Code: 2021 SGR 00718; VVH as a member, and SMV as an external collaborator) and to the

group of Molecular Mechanisms and Therapeutical Approaches in Brain Pathologies (Code

2021 SGR 01086; MJR as a member). We also thank the International Observatory in Hospital

Pedagogy, University of Barcelona, Spain.

Author Contributions

Conceptualization: Verónica Violant-Holz.

Data curation: Verónica Violant-Holz.

Formal analysis: Verónica Violant-Holz, Manuel J. Rodrı́guez.

Funding acquisition: Verónica Violant-Holz.

Investigation: Sarah Muñoz-Violant, Verónica Violant-Holz, Manuel J. Rodrı́guez.

Methodology: Sarah Muñoz-Violant, Verónica Violant-Holz, Manuel J. Rodrı́guez.

Writing – original draft: Sarah Muñoz-Violant, Verónica Violant-Holz, Manuel J. Rodrı́guez.

Writing – review & editing: Sarah Muñoz-Violant, Verónica Violant-Holz, Manuel J.

Rodrı́guez.

PLOS ONE Factors of well-being of youth with complex medical conditions

PLOS ONE | https://doi.org/10.1371/journal.pone.0285213 May 4, 2023 17 / 23

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285213.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285213.s002
https://doi.org/10.1371/journal.pone.0285213


References
1. Burns KH, Casey PH, Lyle RE, Bird T Mac, Fussell JJ, Robbins JM. Increasing prevalence of medi-

cally complex children in US hospitals. Pediatrics. 2010; 126(4):638–46. https://doi.org/10.1542/peds.

2009-1658 PMID: 20855383

2. Vieira MA, de Lima RAG. Crianças e Adolescentes com doença crônica: convivendo com mudanças.

Rev Latino-am Enferm. 2002; 10(4):552–60.

3. Cohen E, Kuo DZ, Agrawal R, Berry JG, Bhagat SKM, Simon TD, et al. Children with medical com-

plexity: An emerging population for clinical and research initiatives. Pediatrics. 2011; 127(3):529–38.

https://doi.org/10.1542/peds.2010-0910 PMID: 21339266

4. McPherson M, Arango P, Fox H, Lauver C, Mcmanus M, Newacheck PW, et al. A New Definition of

Children. Pediatrics. 1998; 102(1):137–40.
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