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and adolescents with multiple referrals 
and complex health complaints: a feasibility 
study
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Abstract 

Background Children and adolescents with complex health complaints are often referred to several different 
healthcare specialists for assessments and treatment. This may result in fragmented care, higher risks of medical 
errors, and sub-optimal health outcomes. The aim of this non-controlled open label trial was to evaluate the feasibility 
of implementing a new interdisciplinary intervention for children and adolescents with multiple referrals and complex 
health complaints and to gather experiences from participating children, adolescents and parents.

Methods In all, 47 children and adolescents aged 6–16 years with multiple referrals at a tertiary hospital were invited 
to participate. The intervention was a half-day consultation based on a biopsychosocial model. The aim of the inter-
vention was to clarify the child/adolescent’s condition(s) and provide a joint understanding and treatment plan 
in collaboration with the family. A team consisting of a pediatrician, a physiotherapist and a psychologist delivered 
the intervention. Acceptance and completion rate was recorded, and child- and parent-experience measures were 
collected; the children and adolescents completed the Visual Consultation and Relational Empathy Scale (CARE) five 
questions and parents completed two de novo created measures about their experiences.

Results Almost all invited families consented to participate (96%) and ultimately received the interdisciplinary 
intervention (92%). Mean age of the children and adolescents was 12 years, and under half were boys (40%). Before 
the intervention, 39 (91%) parents completed a questionnaire about previous experiences with healthcare. After 
the consultation 39 children and adolescents (91%) and 40 (93%) parents completed the questionnaire regard-
ing their experience with the interdisciplinary intervention. Of the children and adolescents, 18–30 (47–77%) rated 
relational empathy in the intervention as “Very good” or “Excellent”. Of the parents, 35–39 (92–100%) rated their experi-
ence with the consultation using the more positive response options. The parents were significantly more content 
with the intervention compared to previously received healthcare (p < .001).

Conclusions The present intervention was highly acceptable with positively reported experiences from parents of, 
and children and adolescents with, complex health complaints. A future randomized controlled trial is required to test 
the effectiveness of this intervention.

Trial registration The study was registered at ClinicalTrials.gov NCT04652154 03.12.2020. Retrospectively registered.
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Background
Complex health complaints with compound mental 
and physical health challenges can appear as comorbid-
ity, multimorbidity, medically unexplained symptoms 
or several diffuse health complaints that are difficult to 
disentangle, categorize, assess, diagnose and treat [1–5]. 
Such complaints are prevalent in both children and ado-
lescents [2, 6–8], and several studies suggest an increas-
ing trend [9, 10]. The expression and communication of 
health complaints in children and adolescents is affected 
by developmental level, resulting in a heterogeneous 
group of compound conditions [7]. Separating symptoms 
of general medical and mental conditions from medi-
cally unexplained conditions is a highly challenging, but 
important task [11].

Children and adolescents with complex health com-
plaints are often referred to numerous medical specialists 
by their general practitioner for assessment and treat-
ment [3]. Medically unexplained stomach pain accounts 
for more than 50% of consultations in paediatric gas-
troenterology [2]. The compound nature of these health 
complaints challenges the compartmentalized organi-
zation of specialist healthcare. The traditional way of 
organizing care—where specialists diagnose and treat 
symptoms and diagnoses independently – impede inter-
disciplinary assessments. Transitions between different 
departments and different specialists are vulnerable gaps 
in patients care trajectories, and require good informa-
tion flow and collaboration between departments and 
health personnel, especially for children and adolescents 
with complex health complaints and multiple referrals to 
different hospital departments [1]. Failing to close these 
gaps, may result in fragmented care, increasing the risk 
of medical errors, and sub-optimal health outcomes [12, 
13].

Fragmented care is a major shortcoming of modern 
healthcare delivery [14], and represents an unneces-
sary burden to the children/adolescents, their families 
and health services. Repetitive diagnostic testing, mis-
diagnosis, inadequate treatment, lack of unity among 
professionals, time spent away from normal everyday 
activities (child and parents) and different symptom 
explanations have an iatrogenic impact on these chil-
dren’ and adolescent`s physical and mental health [2], 
and dramatic consequences for their societal partici-
pation [15]. These children and adolescents have sig-
nificant impairments in school-, family, social- and 

physical activities [15], and these impairments are 
regarded as strong predictors of negative short- and 
long-term outcomes [16].

Thus, early and interdisciplinary interventions have 
the potential to alleviate the burden of health com-
plaints, on both current and future quality of life and 
functional level. Several studies recommend tailored 
interdisciplinary interventions for children and adoles-
cents with complex health complaints [17]. However, 
there is a lack of studies evaluating such interventions 
[12].

Researchers have developed an interdisciplinary half-
day intervention, the Transitioning Patients Trajecto-
ries (TpT)- intervention, for children and adolescents 
with complex health complaints and multiple referrals 
transitioning between different departments in special-
ist heathcare [5]. This intervention was based on avail-
able research, user involvement, and pre-studies [1, 
3–5] systematically analyzing care pathways, referral 
patterns, diagnoses and patient experiences with health 
services. The primary aim of the intervention was to 
clarify the child’ and adolescent’s compound condi-
tion, and to separate symptoms of general medical and/
or mental conditions from medically unexplained con-
ditions. The structure and theoretical background of 
the intervention was based on a biopsychosocial and 
systemic model for working with children with func-
tional somatic symptoms and their families, developed 
by Kozlowska [18]. This model aims to understand the 
child’ and adolescent’s health complaints by connecting 
body, mind and social environment [19] and attempts 
to empower the child/adolescent and family by 
strengthening their own management of the condition.

It was unclear whether these children or adolescents 
and parents would agree to participate in the interven-
tion, be able to complete the intervention, and report 
their experiences with it, right after. Thus, in line with 
the UK Medical Research Council guidelines for eval-
uating complex interventions [20], there was a need 
for a feasibility study in preparation for a future ran-
domized controlled trial to test the effectiveness this 
intervention.

The primary aim of this study was to investigate the 
feasibility of an interdisciplinary intervention for chil-
dren and adolescents with multiple referrals and com-
plex health complaints in terms of acceptance and 
completion. The secondary aim was to evaluate child/
adolescent and parent experiences of the intervention.

Keywords Interdisciplinary, Multi-referral, Pediatrics, Mental healthcare, Patient reported experiences, Complex 
health complaints, Children, Adolescents, Parent
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Material and methods
Design and setting
This feasibility study was designed as a non-controlled 
open-label trial of The Transitioning Patient Trajectories 
(TpT) intervention [5] for children and adolescents with 
complex health complaints and multiple referrals to spe-
cialist healthcare. The study took place from January  1st 
2020 to December  31st 2022 at a tertiary referral hospi-
tal, Haukeland University Hospital, in Western Norway. 
Recruitment, intervention and all pre- and post-inter-
vention measures were completed within this timeframe. 
This hospital provides healthcare to children and adoles-
cents across a wide range of clinical specialties, includ-
ing mental health. Its catchment area covers a population 
of about half a million inhabitants and serves a regional 
population of one million.

Sample
Children and adolescents referred to the Section for Gas-
troenterology and Nutrition or the Section for Neurol-
ogy and Habilitation at the Department of Pediatrics at 
Haukeland University Hospital were invited to partici-
pate in the study. Inclusion and exclusion criteria were 
based on prestudies [3–5].

Inclusion criteria:

– Age 6 to 16 years
– Three or more previous referrals
– At least one referral to the Department of Mental 

Health and one to the Department of Pediatrics at 
Haukeland University Hospital

Exclusion criteria:

– In need of emergency care
– Visits as part of inpatient treatment for specific diag-

noses (such as epilepsy or Crohn’s disease)
– In special need for the regular scheduled consulta-

tion at the Department of Pediatrics

Procedure
Every other week in the study period a study nurse 
extracted reports from the hospital record system for 
children and adolescents who were newly referred to the 
above-mentioned sections at the hospital. The Principal 
Investigator (the last author) assessed cases according to 
inclusion/exclusion. The study nurse contacted the par-
ents/guardians of all eligible children and adolescents by 
telephone, inviting them to the study and offering them 
the TpT-intervention [5]. Families declining to participate 

received standard care (usually a scheduled appointment 
with a pediatrician) based on their referral at the depart-
ment to which they were referred.

The intervention
Figure 1 presents the structure of the TpT- intervention.

On the day of the intervention, the family met the study 
nurse, reviewed the consent form, and provided written 
consent to participate in the intervention. The parents 
filled out questionnaires regarding the child’ or adoles-
cent’s health status and their previous experiences with 
specialist healthcare, while the TpT-team prepared the 
consultation (Fig.  1). Then, the team introduced them-
selves and the structure of the intervention. The child/
adolescent and parents shared their concerns and the 
child’ or adolescent’s health complaints with the team. 
This part of the intervention was an informal clinical 
interview and introduction to the child’s/adolescent’s 
biopsychosocial history, with emphasis on making the 
child/adolescent and parents feel comfortable, letting 
them talk freely, actively listening and forming a thera-
peutic alliance. A whiteboard was used as a narrative 
technique and conversation tool [21, 22]. Based on this 
clinical interview and the child’ or adolescent’s medi-
cal records, the team customized a program of assess-
ments, intended to further clarify the child’s condition 
through completing the biopsychosocial model [21]. 
Typical assessments were paediatric physiotherapeutic 
examinations, such as Movement  Assessment Battery 
for Children [23], somatic clinical examination and psy-
chological interviews and assessments. Following these 
assessments, the TpT-team discussed the results of their 
assessments. Then the team had a joint summary of the 
day, and involved the family in reaching a joint biopsy-
chosocial understanding of the child’/adolescent’s health 
complaints, and co-created a feasible and comprehensive 
treatment plan [21]. These plans included for instance 
psychoeducation and treatment related to a relevant dis-
order, referral to mental health or paediatric services for 
assessment of other disorders, or treatment focusing on 
coping and self-regulation. Both parents were encour-
aged to participate in the intervention, as studies suggest 
parental involvement could improve treatment outcomes 
for this group of children and adolescents [7]. Psychoe-
ducation about the nature and management of health 
complaints was an overarching theme throughout the 
intervention. The families were also offered a follow-up 
consultation about 12 weeks after the TpT-intervention. 
The purpose of this follow-up consultations was first 
and foremost to check progress according to the agreed 
treatment plan, and if needed, repeat or review the joint 
understanding of the child or adolescent’s complaints or 
do additional assessments or measures.
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Fig. 1 The structure of the TpT-intervention
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Therapists
Four teams delivered the intervention; two focusing on 
neurology and two on gastroenterology [3]. Each TpT-
team consisted of a paediatrician, a physiotherapist 
and a psychologist [4, 5]. In total there were nine team 
members: four paediatricians, three physiotherapists 
and two psychologists. Each of these with considerable 
experience (> 10 years) in their field; paediatricians in 
gastroenterology and neurology, physiotherapists in 
assessing children and adolescents with both mental 
and somatic symptoms, and psychologists in health 
psychology [5]. The idea was to work as complementary 
teams, where the team members both use their joint 
and individual experience and competence in address-
ing, assessing and co-creating a joint and complemen-
tary understanding of the child’/adolescent’s health 
complaints. The teams were coached by an experienced 
team coach [5].

Data collection
The number of families who were offered the interven-
tion, and families that accepted, was recorded (accept-
ance rate). In addition, the number of children and 
adolescents completing the intervention (completion 
rate), and children, adolescents and parents reporting 
their experiences with the intervention, was recorded 
(measure completion rate). We used both child/ado-
lescent- and parent-reported experience measures. The 
children/adolescents completed a patient-rated expe-
rience measure of the interpersonal quality of health-
care encounters immediately after the intervention. 
The parents completed two questionnaires: one directly 
before the intervention, and one immediately after the 
intervention.

Measures
The feasibility of the intervention was measured using:

a) Acceptance rate of the intervention
b) Completion rate of the intervention
c) Completion rate of the child/adolescent- and parent-

reported experiences measures
d) Child/adolescent- and parent-reported experience 

measures

Acceptance and completion rate
The current study assessed acceptability using objective 
measures such as retention/dropout, in line with the 
majority of studies assessing acceptability [24]. Accept-
ance rate for the intervention was measured record-
ing the number of families offered the intervention 

that accepted. Completion rate of the intervention was 
measured recording how many of the families receiving 
the intervention that completed the full intervention. 
Completion rate of experience measures was meas-
ured recording how many of the children, adolescents 
and parents receiving the intervention, completed the 
child/adolecent- and parent-experience measures. This 
tested both acceptability and demand for the interven-
tion [25].

Child/adolescent‑reported experience measure
Patient perception of empathy is related to outcome of, 
and compliance to, treatment [26]. The Visual Consulta-
tion and Relational Empathy (CARE)-measure five ques-
tions (5Q) [27] is a patient-rated experience measure of 
the interpersonal quality of healthcare encounters. The 
measure is shown to have been valid and reliable in both 
primary and secondary care, among children, adoles-
cents and adults and in several countries worldwide [28, 
29]. The measure is found both feasible and acceptable to 
use in a routine paediatric setting [30], and of particular 
importance for patients with complex health complaints 
[31]. The children and adolescents were asked to rate the 
team in terms of their ability to make the child/adoles-
cent feel happy and calm (item 1), asking questions and 
letting the child talk (item 2), listening and understand-
ing (item 3), explaining things (item 4) and making a plan 
(item 5). Response options are based on a 5-point visual 
analog scale with scores from “not very good” to “excel-
lent” and a “not applicable” option [27]. The measure is 
reported to have a high internal reliability (Cronbach’s 
alpha 0.88) when used with children and adolescents 
in specialist healthcare [26]. With permission from the 
developer of the CARE measure, we adapted the measure 
to provide an evaluation of the whole TpT-team, versus 
just one clinician, as originally designed.

Parent‑reported experience measures
Some studies suggest that parent experiences are more 
strongly related to symptom reduction and functional 
improvement, than child and adolescent experiences [32]. 
Two questionnaires were developed for evaluating parent 
experiences; one concerning their experiences of previ-
ously received healthcare  - patient reported measure 
before intervention (PREM0) and one concerning their 
experience of the TpT-consultation  - patient reported 
measure after intervention (PREM01). Both PREM0 and 
PREM01 was de novo created, developed for the purpose 
of the present study. The measures were developed in 
collaboration with the Centre on Patient-Reported Out-
comes at Haukeland University Hospital, parents of 
children receiving the TpT-intervention and adoles-
cents from the Youth Council at the hospital. Before the 
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intervention, parents were asked five questions regarding 
previous experience with specialist healthcare (PREM0), 
scored on a 4-point scale [1–4]. Scores ranging from 3–4 
indicates a more positive experience, while scores 1–2 
indicates a more negative or neutral experience. Right 
after the intervention parents received a questionnaire 
consisting of five questions regarding their experiences of 
the TpT-intervention (PREM01). The questions were also 
scored on a 4-point scale [1–4]. Scores ranging from 3–4 
indicates a more positive experience, while scores 1–2 
indicates a more negative or neutral experience.

Progression criteria
The following criteria for evaluating the feasibility of pro-
gression to a randomised controlled trial (RCT) of the 
TpT-intervention was based on previous studies and the 
chosen feasibility measures [1, 3–5]:

a) Acceptance rate of the intervention of > 80%.
b) Completion rate of the intervention of > 80%.
c) Completion rate of the child/adolescent- and parent-

reported experiences measures: > 80% in line with 
previous studies on the use of CARE [26].

d) Child/adolescent- and parent-reported experience 
measures: More than 50% of responses in the two 
higher response categories for the Visual CARE 
measure and the parent-reported experience meas-
ure of the intervention (PREM01).

e) A significant difference in parent-reported experi-
ence between previous experience with healthcare 
and experience with the TpT-intervention, to sug-
gest that this is a possible improvement of existing 
healthcare for children and adolescents with complex 
health complaints and multiple referrals.

In addition, the feasibility of the study was evaluated 
using Shanyinde et al. [33] suggestion of methodological 
issues that should be evaluated in the context of a future 
RCT, and Bugge et al.s [34] algorithm for decision-mak-
ing after pilot and feasibility trials (ADePT) to suggest 
possible solutions to problems revealed by the feasibility 
study, and inform further decision making.

Data analyses
Descriptive analyses were used to describe the child/
adolescent- and parent-experience measures in terms 
of median, frequencies and valid percent. The response 
option “Does not apply” in the CARE measure was 
treated as missing in the analyses. Normality was 
explored with skewness and kurtosis, and homogene-
ity in variances with the Levene’s test. A paired sample 
T-test was used to test for differences in parent experi-
ences with previous healthcare (before the intervention) 

and parent experiences with the interdisciplinary inter-
vention (right after the intervention). Bootstrapping was 
used as a sensitivity analysis. This is a robust method 
regarding the distributional form of the variable. Statis-
tical significance level was set to p < 0.05. The analyses 
were performed in SPSS version 29.0 [35]. Data are inter-
preted only as feasibility data.

Ethical considerations
The study was approved by the Norwegian Regional 
Committee for Medical and Health Research Ethics 
16.04.2018 (REC 2018/344) and retrospectively registered 
03.12.2020 on www. clini caltr ials. gov (ID NCT04652154). 
The parents consented orally via telephone, and written 
consent was further obtained from the parents directly 
before the intervention. Informed consent was obtained 
from all participants legal guardian(s). The children were 
informed about their participation, but written con-
sent from the children was not obtained, in reference 
to the approval from the Norwegian Regional Com-
mittee for Medical and Health Research Ethics (REC 
2018/344). Children aged 6–12 years were age-appropri-
ately informed about their participation and adolescents 
aged 12–16 years received written information about the 
project.

Results
Mean age of the included children and adolescents was 
12 years and three months, and 40% of the children and 
adolescents were boys. Of the children and adolescents, 
50 were eligible and 47 (96%) families were invited to par-
ticipate, one family moved, and two families were already 
in an outpatient treatment process (Fig. 2).

Acceptance and completion rates
Of the 47 invited families, 45 consented to participate 
(96%), and 43 out of these 45 (96%) received the interven-
tion (Fig. 2). Of these 43, 39 (91%) parents completed the 
questionnaire before the intervention, 39 children and 
adolescents (91%) and 40 (93%) parents completed the 
questionnaires after receiving the intervention. Due to 
logistic reasons, only 41 families were presented with the 
questionnaires. In total, 43 out of 50 (86%) eligible fami-
lies completed the intervention, and 39 (78%) children 
and adolescents and 40 (80%) parents out of the 50 eli-
gible families completed the evaluation measures. 27 out 
of 43 (62,8%) patients were originally referred to the Sec-
tion for Neurology and Habilitation and met the neurol-
ogy TpT-team, and 16 out of 43 (37,2%) were originally 
referred to the Section for Gastroenterology and Nutri-
tion and met the gastroenterology TpT-team.

http://www.clinicaltrials.gov
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Child/adolescent‑ and parent‑reported experience 
measures
Child/adolescent‑reported experiences 
of the interdisciplinary intervention

Of the 47 families offered the TpT-intervention, 39 (83%) 
children and adolescents reported their experiences of 
the intervention using the Visual CARE measure 5Q. Of 
the children and adolescents 38 responded to all items, 

Fig. 2 Flow chart of included children/adolescents and parents
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with only two (2%) “Does not apply” responses for two 
items. There was one missing response to item 5. The five 
questions for the children and adolescents are presented 
in Table 2 with median and valid percent. The single item 
response median scores from the Visual CARE measure 
5Q were 4 (Very good) for items 1–4, and 3 (Good) for 
item 5 (Table 1). On each of the items 18–30 (47%-77%) 
of the responses were in the higher categories (4 = Very 
good, 5 = Excellent). Skewness on each item was found to 
have values between -0.1 and 1.5. Kurtosis on each item 
was found to have values between -0.9 and 7.1. Mean 
CARE sum score was 19 points out of a maximum pos-
sible score of 25 (SD: 3.3 points), with skewness and kur-
tosis at -0.2 and -0.8 respectively.

Parent‑reported experiences of previously received 
healthcare
Out of 43 parents, 39 (91%) reported their experiences of 
previously received healthcare. The single item response 
median scores were 2 for all items. The valid percent-
ages showed most responses, 15–23 (40–59%), in the 
second lowest category, indicating somewhat negative 
experiences with previously received healthcare. One 

respondent had a missing response on item 1 (Table 2). 
Skewness was between -0.7 and 0.8 on all items. Kurtosis 
was between -2.1 and -0.3 on all items.

Parent‑reported experiences of the interdisciplinary 
intervention
Out of 43 parents 40 (93%) reported their experiences 
with the interdisciplinary intervention. The single item 
response median scores ranged from 3 to 4. Most of the 
parent responses to the single items, 35–39 (92–100%), 
were in the higher categories 3 and 4, indicating posi-
tive experiences with the interdisciplinary intervention. 
Missing responses on single items ranged from 1 to 3 
(Table 3). Skewness ranged between -1.5 and 0 and kur-
tosis between -0.6 and 0, except on item 3, where these 
values were found to be -3.3 and 9, respectively.

Parent‑reported experience of previously received healthcare 
versus experience of the interdisciplinary intervention
Comparing parent-reported experiences of healthcare 
received before the interdisciplinary intervention with 
their experience of the interdisciplinary intervention 
indicated a significant difference in terms of parents 

Table 1 Distribution of the Visual CARE measure 5Q scores on the TpT-intervention

*  Valid percent

Items N Median n (%*) n (%*) n (%*) n (%*) n (%*) n (%*)
Not very good Ok Good Very good Excellent Does not apply

How were the people you met today at…

1. Making you feel happy and relaxed? 39 4 - 1 (3) 13 (33) 17 (44) 8 (21) -

2. Asking questions and letting you talk? 39 4 1 (3) 1 (3) 8 (21) 18 (46) 10 (26) 1 (3)

3. Listening and understanding? 39 4 - 2 (5) 6 (15) 17 (44) 13 (33) 1 (3)

4. Explaining things? 39 4 - 3 (8) 13 (33) 13 (33) 10 (26) -

5. Making a plan? 38 3 1 (3) 7 (18) 12 (32) 10 (26) 8 (21) -

Table 2 Distribution of scores on measure for parent reported experiences of previously received healthcare (PREM0)

*  Valid percent

Items N Median n (%*) n (%*) n (%*) n (%*)
Poor Fair Good Excellent

1. What is your experience of the healthcare 
your child has received until today?

38 2 9 (24) 15 (40) 13 (34) 1 (3)

None A few Most Almost all
2. To what degree has this healthcare satis-
fied the needs of your child?

39 2 4 (10) 20 (51) 13 (33) 2 (5)

Unsatisfactory Partly satisfactory Mainly satisfactory Very satisfactory
3. How satisfied are you with the extent 
of the healthcare your child has received?

39 2 2 (5) 19 (49) 17 (44) 1 (3)

No, made it worse No Yes, some Yes, to a large degree
4. Do you think previous healthcare 
has helped your child to deal with its com-
plaints/problems in a better way?

39 2 - 23 (59) 15 (39) 1 (3)

5. Do you think previous healthcare 
has helped you to deal with your child’s 
complaints/problems in a better way?

39 2 - 20 (51) 19 (49) -
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being significantly more content with TPT compared to 
previous healthcare (Table 4).

Feasibility analysis
The feasibility was also assessed according to previously 
proposed methodological issues in need for evaluation in 
the context of an RCT [33]. This analysis revealed three 
methodological issues that needs to be addressed: small 
sample, the lack of a control group, and thereby, the lack 
of randomization.

Discussion
This is the first feasibility study of an interdisciplinary 
intervention for children and adolescents with multiple 
referrals due to complex health complaints. According 
to the predefined criteria for feasibility, the interven-
tion is feasible and acceptable to the families in question. 
The number of families that accepted the intervention 
(acceptance rate), and the number of families accepting 
the intervention and completing it (completion rate), was 
more than 90%. All families receiving the intervention 
were able to complete the intervention, and the majority 
of both children and adolescents and parents were able to 
report their experience.

The number of missing or response option “Does not 
apply” were low. This suggest that it is possible to rate a 
whole team of three health professionals using the Vis-
ual CARE Measure 5Q, and not just one professional, as 
in previous studies [26, 30]. The results suggest that this 
intervention and its evaluation measures are acceptable 
and feasible for the target group. The evaluation meas-
ures also suggest that both parents, children and ado-
lescents experience this intervention as very good, and 
that the parents view it as an improvement of existing 
healthcare.

Acceptance and completion
The term acceptability is defined in different ways when 
it comes to healthcare interventions [24]. Definitions 
range from operational definitions of acceptance, such as 
drop-out rates, discontinuation and patient satisfaction 
to more conceptual definitions of acceptability focused 
on how patients react to the treatment [24]. Sekhon et al. 
[24] reviewed the different definitions of acceptability 
and defined acceptability as a “ (…) multi-faceted con-
struct that reflects the extent to which people delivering 
or receiving a healthcare intervention consider it to be 
appropriate, based on anticipated or experienced cogni-
tive and emotional responses to the intervention ([24], p. 
1)”.  The majority of studies Sekhon et  al. [24] reviewed, 
assessed acceptability using objective measures such 
as dropout, discontinuation and withdrawal rates, as 
the current study does [24]. The high acceptance rate of 
the intervention is in line with some previous studies of 
family-based interventions for children with functional 
somatic symptoms [36], but considerably higher than 
other comparable interventions [37]. The high accept-
ance rate in our study could be due to previous experi-
ences with fragmented assessments and treatments, as 

Table 3 Distribution of scores on measure for parent-reported experiences of the TpT-intervention (PREM01)

*  Valid percent

Items N Median n (%*) n (%*) n (%*) n (%*)
Poor Fair Good Excellent

1. What is your experience of the healthcare your child 
has received today?

39 4 - 3 (8) 16 (41) 20 (51)

None A few Most Almost all

2. To what degree has this healthcare satisfied your 
expectations?

38 4 - 3 (8) 13 (34) 22 (58)

Unsatisfied Mainly unsatisfied Partly satisfied Very satisfactory

3. How satisfied are you with meeting a team consist-
ing of a physiotherapist, a psychologist and a doctor?

38 4 - - 3 (8) 35 (92)

No confidence Some confidence Large confidence Very large confidence

4. How confident are you that this team can help 
finding a treatment to help your child with its health 
complaints?

40 3 - 3 (8) 18 (45) 19 (48)

No, for sure No, don’t think so Yes, think so Yes, for sure

5. If a friend needed similar help, would you recom-
mend this intervention for him or her?

38 4 - - 8 (21) 31 (80)

Table 4 Bootstrapped differences in scores on PREM0 and 
PREM01

Mean Std. 
Deviation

Std. Error 
Mean

95% 
Confidence 
Interval 
(lower/
upper)

Sig

PREM01 
Sum—
PREM0 Sum

1.26 .49 .08 1.10/1.42 < .001



Page 10 of 13Lygre et al. BMC Health Services Research         (2023) 23:1241 

previous studies suggest that many of these families call 
for clearer communication about the treatment plan, and 
more collaboration between different departments at the 
hospital [1, 4]. A longer consultation with a whole team 
could also be a more welcomed intervention for these 
families, as it might suggest a more thorough, interdisci-
plinary and holistic assessment of the child/adolescent’s 
condition. Early intervention and proper management 
for children and adolescents with complex and unex-
plained health complaints is thought to improve progno-
sis and prevent a lengthy and disabling course of illness. 
The TpT-intervention offers a coordinated, interdiscipli-
nary and individually tailored intervention for complex 
and unexplained health complaints in children and ado-
lescents, with prospects to increase quality of life and 
social participation. An interdisciplinary intervention 
can embrace the complexity of compound conditions 
and provide multi-referred children and adolescents with 
effective treatment and more seamless care pathways. 
The high completion rate of the intervention could be 
because the intervention was performed in one day only.

Child/adolescent‑and parent‑experience measures
As most of the responses on the child/adolescent-expe-
rience measure (CARE) (47–77%) are “Very good” or 
“Excellent”. This suggest that the children and adole-
cents felt that the team was empathic; mostly very good 
at making them feel happy and relaxed, asking ques-
tions and letting the child talk, listening and understand-
ing and explaining. However, only 47% of the children 
reported that they experienced the TpT-team’s ability to 
make a plan as “Very good” or “Excellent”, which is below 
the progression criteria of 50%. This might suggest that 
the team should take greater care to ensure that the child 
or adolescent is age-appropriately included in the crea-
tion of the treatment plan and take measures to facilitate 
the child or adolescent’s acceptance and understanding.

The rate of not completed CARE measures (5%) and 
“not applicable” response options (3%) is in line with a 
study using the CARE measure in pediatric emergency 
care [26]. The rate of acceptance of the CARE measure 
is also comparable to this study, but lower than a pre-
liminary evaluation of the Visual CARE measure 5Q in 
Scotland [30]. This preliminary study had both a broader 
setting and population (different somatic departments 
in three NHS health boards) and a broader age group 
(7–18 years). The study of CARE in pediatric emergency 
care [26] also shows a more positive rating of empathy 
in health personnel from children aged 7–11 years, than 
the current study. Here, however, the CARE measure 
was used to rate a team of three health professionals, 
compared to one physician in the study evaluation [26]. 
This could be due to differences in patient population, 

or the fact that we ask the child and adolescent to evalu-
ate a team of three professionals, compared to just one 
professional. One could hypothesize that children and 
adolescents with complex health complaints may be 
more discouraged based on their previous experiences 
with healthcare. However, the fact that we have not 
asked the children and adolescents about their previ-
ous experiences of healthcare, nor included a control 
group, makes this hypothesis hard to verify. There might 
also be a difference between an emergency care setting 
and the current outpatient setting, in which patients in 
need of emergency care were excluded. Future studies 
should include children and adolescent’s previous experi-
ences with healthcare and a control group to strengthen 
their results. The parent-reported experiences with the 
child’s previous healthcare indicate that the parents are 
less satisfied with previously received healthcare. How-
ever, it is unclear if this also applies to the children and 
adolescents.

The parents had a high completion rate of experi-
ence measures, pre- (PREM0) and post-intervention 
(PREM01). The parents reported relatively positive expe-
riences of the interdisciplinary intervention, especially in 
terms of their evaluation of meeting a professional team 
and recommending the treatment to others. This is in line 
with studies in both pediatrics and mental health [38, 39]. 
However, some characterize parent reports of satisfaction 
as, at best, an overestimation of actual satisfaction [40]. 
This allows us to study, regardless of experience level, if 
this intervention constitutes a possible improvement of 
existing healthcare. Parents rated their experiences of 
the current intervention significantly more positive com-
pared to previously received healthcare. However, retro-
spectively rating your experience of previous healthcare 
might be different from rating one intervention directly 
after receiving the intervention. Immediate enthusiastic 
responses might fade with time, if parents struggle to see 
any significant lasting results of the intervention. Several 
studies have also reported a relationship between recall 
period and respondent bias or error, however, the results 
are not consistent [41]. The lack of a control group limits 
the ability to control for such effects. The presence of a 
control group could also even out possible social desira-
bility biases [42]. Adding qualitative data from interviews 
with both children and parents could also provide useful 
insight into mechanisms of change, and possibly further 
inform the selection of outcome measures in a future 
RCT.

Strengths and limitations
The small sample size and no control group limits the 
generalizability of the results, however, they serve the 
purpose of the feasibility study, to inform a future RCT. 
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The fact that just 40% of the sample were boys, might 
be a reflection of the composition of the sample, but it 
might also represent a skewness in the sample, in terms 
of gender. The use of self-developed questionnaires for 
parent-reported experiences with healthcare limits the 
ability to compare our results to similar studies. The use 
of different questionnaires for children and parents also 
limits the ability to compare their experiences. There was 
a small number of children and/or adolescents declining 
to fill out the experience measures. These children and/or 
adolescents might be dissatisfied, and thus these missing 
responses could possibly affect the reported experiences 
with the intervention negatively.

The strengths of the study are a large percentage of eli-
gible families that consented to receiving and completing 
the intervention (91%). Due to logistic reasons, the pro-
portion of missing data was 5% percent. This missingness 
was an artefact of the design and believed to represent 
missing completely at random [43]. This will therefore 
not affect the results. However, this is an important area 
of improvement in preparing for a full-scale trial of the 
intervention. Dropout pre-intervention was low (4%) and 
none of the families left during the intervention.

Methodological issues that need evaluation in the context 
of a future RCT 
Using the ADePT process [34] for identifying and 
addressing problems, and informing further decision 
making in pilot and feasibility trials, three solutions were 
proposed to solve the three problems arising during the 
present feasibility study. The problems regarding the lack 
of control group and randomization, is proposed solved 
by selecting an appropriate method for randomization 
and conducting a feasibility study using randomiza-
tion of cases and controls. To adequately power a future 
RCT, the issue of small sample size is proposed solved by 
recruiting patients and controls from additional sections 
from the Department of Pediatrics, beyond the two sec-
tions selected for this feasibility study.

Conclusions
In conclusion, this interdisciplinary intervention is both 
feasible and acceptable for children and adolescents 
with complex health complaints and multiple referrals 
to specialist healthcare, and a progression to a future 
randomized controlled trial is recommended to test the 
effectiveness and cost-effectiveness of this intervention.

Abbreviations
TpT  Transitioning Patient Trajectories
UK  United Kingdom
CARE  Consultation and Relational Empathy Scale
5Q  Five questions
PREM0  Parent reported experiences with previously received healthcare

PREM01  Parent reported experience with the interdisciplinary intervention
RCT   Randomised controlled trial
ADePT  Algorithm for Decision-Making after Pilot and Feasibility Trials
SPSS  Statistical Package for the Social Sciences
REC  Norwegian Regional Committee for Medical and Health Research 

Ethics
ID  Identification number
SD  Standard deviation
N  Sample size
n  Observations in sample
Std  Standard
Sig  Statistical significance
NHS  National Health Service

Acknowledgements
We would like to thank all the participants in our study for their participa-
tion, engagement and use of time. We would like to thank Lisa Vårdal (RN) for 
assistance in data collection, registering and coordinating the TpT-project. We 
would like to thank the members of the TpT-teams Anne Berle Robstad (PCS), 
Gunn Kvernevik (PCS), Åse Roaldsnes (PT), Nina Handelsby (CP), Ingrid Lovise 
Nordfonn (CP), Rune Tronstad (PhD and MD), Ånen Aarli (PhD and MD), Erling 
Tjora (PhD and MD), Silja Griffiths (PhD and MD) for their dedicated work. 
We would like to thank Director of the Division of Mental Health, Hans Olav 
Instefjord, Director of the Department of Child and Adolescent Mental Health 
Services, Liv Kleve, and Director of the Children and Youth Clinic, Ansgar 
Berg, from Haukeland University Hospital for believing and investing in the 
TpT-project. We would like to thank Professor Povl Munk-Jørgensen, Professor 
Gro Janne Wergeland and Lena Antonsen Stabell (RN and M Sc) for their 
guidance and helpful comments through the course PMHR901—Publishing 
mental health research at the University of Bergen. We would like to thank 
PsykNettVest and Inge Joa for granting us a 1,5-month scholarship to work on 
the article and participate in the course PMHR901—Publishing mental health 
research at the University of Bergen.

Authors’ contributions
RBL was responsible for writing the draft for the article. RG supervised the sta-
tistical analysis of the data in the study, made substantial contributions to the 
method and results section, and critically revised the manuscript. TN critically 
reviewed the manuscript, especially when it comes to the parent and child 
reported experience measures. SM critically revised the manuscript several 
times, and generously allowed and supervised the use and adaptation of the 
CARE measure to the present study. IE is the project manager and architect 
behind the project «Transitioning patients’ Trajectories». She has designed the 
study and supervised the writing of this article. She is responsible for the over-
all study coordination. All authors have read and approved the manuscript.

Funding
Open access funding provided by University of Bergen. The writing of this 
article was funded by a PhD scholarship from the Western Norway Health 
Authority and by a 1,5 month scholarship from the Regional Research 
Network on Mental Health in the four hospital authorities in Western Norway, 
PsykNettVest.

Availability of data and materials
Restrictions apply to the availability of these data, which were used under 
license for the current study, and therefore are not publicly available. Data are 
however available from the authors upon reasonable request to correspond-
ing author.

Declarations

Ethics approval and consent to participate
The Regional Committee for Medical and Health Research Ethics (REC West) 
in Norway has approved the feasibility and the RCT study 16.04.2018 (REC 
2018/344). All methods were performed in accordance with the Declaration 
of Helsinki. The respondents were informed that participation was voluntary, 
and that the data was anonymous. Informed consent was obtained from all 
participants legal guardian(s). The respondents signed an informed consent 
form stored securely.



Page 12 of 13Lygre et al. BMC Health Services Research         (2023) 23:1241 

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Clinical Medicine, University of Bergen, Postbox 7804, 
5020 Bergen, Norway. 2 Research Department, Division of Psychiatry, Hauke-
land University Hospital, Bergen, Norway. 3 Department of Child and Ado-
lescent Mental Health Services, Haukeland University Hospital, Bergen, 
Norway. 4 Centre for Research and Education in Forensic Psychiatry, Haukeland 
University Hospital, Bergen, Norway. 5 Centre on Patient-Reported Outcomes, 
Haukeland University Hospital, Bergen, Norway. 6 Department of Clinical 
Science, University of Bergen, Bergen, Norway. 7 Usher Institute, University 
of Edinburgh, Edinburgh, Scotland. 

Received: 21 June 2023   Accepted: 30 October 2023

References
 1. Lygre RB, Thuen VM, Gjestad R, Norekvål TM, Greve G, Mildestvedt T, 

et al. How can we improve specialist health services for children with 
multi-referrals? Parent reported experience. BMC Health Serv Res. 
2020;20(1):786.

 2. Garralda ME, Rask CU. Somatoform and related disorders. Rutter’s Child 
Adolescent Psychiatry. 2015;10:1035–54.

 3. Heggestad T, Greve G, Skilbrei B, Elgen I. Complex care pathways for chil-
dren with multiple referrals demonstrated in a retrospective population-
based study. Acta Paediatrica. 2020;109(12):2641–7.

 4. Elgen I, Lygre RB, Greve G, Griffiths S, Heggestad T. Interdisciplinary 
approaches suggested for children with multiple hospital referrals pre-
senting with non-specific conditions. Front Pediatr. 2021;9:656939.

 5. Elgen IB, Heggestad T, Tronstad RR, Greve G. Bridging the gap for children 
with compound health challenges: An intervention protocol. Front 
Pediatr. 2021;9:1446.

 6. Berntsson LT, Köehler L, Gustafsson J-E. Psychosomatic complaints 
in schoolchildren: a Nordic comparison. Scandinavian J Pub Health. 
2001;29(1):44–54.

 7. O’Connell C, Shafran R, Bennett S. A systematic review of randomised 
controlled trials using psychological interventions for children and ado-
lescents with medically unexplained symptoms: a focus on mental health 
outcomes. Clin Child Psychol Psychiatry. 2020;25(1):273–90.

 8. Löwe B, Levenson J, Depping M, Hüsing P, Kohlmann S, Lehmann M, et al. 
Somatic symptom disorder: a scoping review on the empirical evidence 
of a new diagnosis. Psychol Med. 2022;52(4):632–48.

 9. Hagquist C, Due P, Torsheim T, Välimaa R. Cross-country comparisons 
of trends in adolescent psychosomatic symptoms - a Rasch analysis 
of HBSC data from four nordic countries. Health Qual Life Outcomes. 
2019;17(1):27.

 10. Ottová-Jordan V, Smith OR, Gobina I, Mazur J, Augustine L, Cavallo F, 
et al. Trends in multiple recurrent health complaints in 15-year-olds in 35 
countries in Europe, North America and Israel from 1994 to 2010. Eur J 
Pub Health. 2015;25(Suppl 2):24–7.

 11. Brown RJ. Introduction to the special issue on medically unexplained 
symptoms: background and future directions. Clin Psychol Rev. 
2007;27(7):769–80.

 12. Burgers JS, Voerman GE, Grol R, Faber MJ, Schneider EC. Quality and 
coordination of care for patients with multiple conditions: results 
from an international survey of patient experience. Eval Health Prof. 
2010;33(3):343–64.

 13. van der Aa MJ, van den Broeke JR, Stronks K, Plochg T. Patients with mul-
timorbidity and their experiences with the healthcare process: a scoping 
review. J Comorb. 2017;7(1):11–21.

 14. WHO. The World Health Report 2008: Primary Health Care – Now more 
than ever. http:// www. who. int/ whr/ 2008/ en/: World Health Organiza-
tion.; 2008.

 15. van Geelen SM, Hagquist C. Are the time trends in adolescent psychoso-
matic problems related to functional impairment in daily life? A 23-year 
study among 20,000 15–16year olds in Sweden. J Psychosom Res. 
2016;87:50–6.

 16. Costello EJ, Angold A, Keeler GP. Adolescent outcomes of childhood 
disorders: the consequences of severity and impairment. J Am Acad Child 
Adolesc Psychiatry. 1999;38(2):121–8.

 17. Allemang B, Samuel S, Pintson K, Patton M, Greer K, Farias M, et al. “They 
go hand in hand”: a patient-oriented, qualitative descriptive study on the 
interconnectedness between chronic health and mental health condi-
tions in transition-age youth. BMC Health Serv Res. 2023;23(1):2.

 18. Kozlowska K. The body comes to family therapy: utilising research to 
formulate treatment interventions with somatising children and their 
families. Aust N Z J Fam Ther. 2016;37(1):6–29.

 19. Kozlowska K, English M, Savage B. Connecting body and mind: the first 
interview with somatising patients and their families. Clin Child Psychol 
Psychiatry. 2013;18(2):224–45.

 20. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. 
A new framework for developing and evaluating complex interventions: 
update of medical research council guidance. Bmj. 2021;374:n2061.

 21. Handelsby N. Den blanke tavlen. Tidsskrift for Norsk Psykologforening. 
2021;58(8).

 22. Helgeland H, Gjone IH, Diseth TH. The biopsychosocial board—A conver-
sation tool for broad diagnostic assessment and identification of effective 
treatment of children with functional somatic disorders. Human Systems. 
2022;2(3):144–57.

 23. Griffiths A, Toovey R, Morgan PE, Spittle AJ. Psychometric properties 
of gross motor assessment tools for children: a systematic review. BMJ 
Open. 2018;8(10):e021734.

 24. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interven-
tions: an overview of reviews and development of a theoretical frame-
work. BMC Health Serv Res. 2017;17(1):88.

 25. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. 
How we design feasibility studies. Am J Prev Med. 2009;36(5):452–7.

 26. Arigliani M, Castriotta L, Pusiol A, Titolo A, Petoello E, Peressut AB, et al. 
Measuring empathy in pediatrics: validation of the visual CARE measure. 
BMC Pediatr. 2018;18(1):57.

 27. Mercer SW, Maxwell M, Heaney D, Watt GC. The consultation and rela-
tional empathy (CARE) measure: development and preliminary validation 
and reliability of an empathy-based consultation process measure. Fam 
Pract. 2004;21(6):699–705.

 28. Bikker AP, Fitzpatrick B, Murphy D, Mercer SW. Measuring empathic, 
person-centred communication in primary care nurses: validity and reli-
ability of the Consultation and Relational Empathy (CARE) Measure. BMC 
Fam Pract. 2015;16(1):149.

 29. Crosta Ahlforn K, Bojner Horwitz E, Osika W. A Swedish version of the 
Consultation and Relational Empathy (CARE) measure. Scand J Prim 
Health Care. 2017;35(3):286–92.

 30. Place MA, Murphy J, Duncan EA, Reid JM, Mercer SW. A preliminary evalu-
ation of the Visual CARE Measure for use by Allied Health Professionals 
with children and their parents. J Child Health Care. 2016;20(1):55–67.

 31. Mercer SW, McConnachie A, Maxwell M, Heaney D, Watt GC. Relevance 
and practical use of the Consultation and Relational Empathy (CARE) 
Measure in general practice. Fam Pract. 2005;22(3):328–34.

 32. Biering P. Child and adolescent experience of and satisfaction with psy-
chiatric care: a critical review of the research literature. J Psychiatr Ment 
Health Nurs. 2010;17(1):65–72.

 33. Shanyinde M, Pickering RM, Weatherall M. Questions asked and answered 
in pilot and feasibility randomized controlled trials. BMC Med Res Meth-
odol. 2011;11(1):117.

 34. Bugge C, Williams B, Hagen S, Logan J, Glazener C, Pringle S, et al. A 
process for Decision-making after Pilot and feasibility Trials (ADePT): 
development following a feasibility study of a complex intervention for 
pelvic organ prolapse. Trials. 2013;14(1):353.

 35. IBM Corp. IBM SPSS Statistics for Windows, Version 29.0. Armonk, NY: IBM 
Corp; 2022.

 36. Chalder T, Deary V, Husain K, Walwyn R. Family-focused cognitive behav-
iour therapy versus psycho-education for chronic fatigue syndrome in 
11- to 18-year-olds: a randomized controlled treatment trial. Psychol Med. 
2010;40(8):1269–79.

http://www.who.int/whr/2008/en/


Page 13 of 13Lygre et al. BMC Health Services Research         (2023) 23:1241  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 37. Girardet RG, Shellman AB, Llorens A, Nguyen L, Ellsworth M, Rennie K, 
et al. Evaluation of an intensive program for children with co-occurring 
medical and emotional disorders. Clin Pediatr. 2022;61(9):605–14.

 38. Solheim E, Garratt AM. Parent experiences of inpatient pediatric care 
in relation to health care delivery and sociodemographic character-
istics: results of a Norwegian national survey. BMC Health Serv Res. 
2013;13(1):512.

 39. Garratt AM, Bjertnaes OA, Holmboe O, Hanssen-Bauer K. Parent experi-
ences questionnaire for outpatient child and adolescent mental health 
services (PEQ-CAMHS Outpatients): reliability and validity following a 
national survey. Child Adolesc Psychiatry Ment Health. 2011;5(1):18.

 40. Young SC, Nicholson J, Davis M. An overview of issues in research on 
consumer satisfaction with child and adolescent mental health services. J 
Child Fam Stud. 1995;4(2):219–38.

 41. Bound J, Brown C, Mathiowetz N. Chapter 59 - Measurement Error in Sur-
vey Data. In: Heckman JJ, Leamer E, editors. Handbook of Econometrics. 
5: Elsevier; 2001. p. 3705–843.

 42. Krumpal I. Determinants of social desirability bias in sensitive surveys: a 
literature review. Quality Quantity. 2013;47(4):2025–47.

 43. Enders CK. Applied Missing Data Analysis. In: Kenny DA, Little TD, editors. 
Methodology in the Social Sciences. 376. New York: The Guilford Press; 
2010.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	An interdisciplinary intervention for children and adolescents with multiple referrals and complex health complaints: a feasibility study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Background
	Material and methods
	Design and setting
	Sample
	Procedure
	The intervention
	Therapists
	Data collection
	Measures
	Acceptance and completion rate
	Childadolescent-reported experience measure
	Parent-reported experience measures

	Progression criteria
	Data analyses
	Ethical considerations

	Results
	Acceptance and completion rates
	Childadolescent- and parent-reported experience measures
	Childadolescent-reported experiences of the interdisciplinary intervention
	Parent-reported experiences of previously received healthcare
	Parent-reported experiences of the interdisciplinary intervention
	Parent-reported experience of previously received healthcare versus experience of the interdisciplinary intervention

	Feasibility analysis

	Discussion
	Acceptance and completion
	Childadolescent-and parent-experience measures
	Strengths and limitations
	Methodological issues that need evaluation in the context of a future RCT

	Conclusions
	Acknowledgements
	References


