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Abstract

Purpose Self-efficacy is important for managing chronic conditions; however, its measurement in pediatric health-
care settings remains rare. The goal of this project was to adapt an existing disease-agnostic adult self-efficacy patient
reported outcome (PRO) measure to enhance suitability of items for measuring the self-efficacy of parents that man-
age their children’s health conditions.

Methods We adapted the existing Patient-Reported Outcomes Measurement Information System® (PROMIS®) adult
self-efficacy healthcare measure to parental voice. First, a targeted literature review informed rephrasing of the adult
items and identification of new pediatric-specific content. The initial item pool was revised based on input from 12
multidisciplinary experts. Next cognitive interviews of adapted items were simultaneously conducted with English
and Spanish-speaking parents of pediatric patients with a range of chronic and/or disabling conditions recruited from
a Midwestern children’s hospital to finalize the measure.

Results Findings resulted in an initial item pool of 33 pediatric-specific items which were narrowed to 31 draft items
based on expert input. Parent cognitive interview findings (N = 26) informed further item reduction resulting in a
final measure consisting of 30 items representing nine domains. Fourteen items are relevant to children regardless of
condition severity (e.g., health care information/decision making; symptom identification/management) and 16 items
are relevant to children with specific health care needs (e.g., medication usage, equipment).

Conclusion We conducted a first step in developing a condition-agnostic, PRO measure of parental self-efficacy
managing their children’s chronic and/or disabling conditions that is acceptable and understandable to English and
Spanish-speaking parents.

Keywords Self-efficacy, Patient-reported outcome measure, Children with special health care needs, Children with
medical complexity, Children with disability

Plain English Summary

Self-efficacy, which is someone’s confidence in completing a task, is important for managing a chronic health condi-
tion. Knowing parents’self-efficacy managing their children’s health conditions may be an important step in support-
ing their children’s health but no single measure is available for diverse sets of conditions. In this paper, we present
the development of a new patient reported outcomes measure designed to assess self-efficacy of parents managing
their child’s chronic and/or disabling conditions. We found that the measure is both acceptable and understandable
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to English and Spanish speakers and may be useful to proactively identify parents in need of additional supports at

hospital discharge or at the time of a new diagnosis.

Introduction

After a child’s visit to a pediatrician’s office or discharge
from a hospital, providers typically instruct family car-
egivers (hereafter parents), and sometimes the chil-
dren themselves, to complete a set of health care tasks
to ensure the child’s health going forward. These tasks
may range from administering a child’s medication, to
scheduling a child’s follow-up appointment, to observing
a child for a change in symptoms. Parent confidence in
their ability to do these tasks on behalf of their child is a
form of self-efficacy, long understood to be an important
component of the management of chronic conditions [1].

Self-efficacy is defined as “confidence in one’s ability
to exert control over one’s own motivation and behav-
ior regardless of the outcome,” (pages 2513-2514) [2].
Research in adults and children demonstrates that higher
self-efficacy is associated with more adaptive coping
strategies subsequently linked to improved health out-
comes [2-7]. Notably, self-efficacy is not necessarily
a measurement of skill or ability, but a reflection of the
confidence a person has of their ability to perform a task
and has been shown to play a key role in task execution
[1]. Extant research indicates that supporting a parent’s
self-efficacy is a critical step to ensuring the success-
ful execution of a child’s home health care regimen in
chronic childhood conditions [3-8].

Patient-reported outcome (PRO) measures, such as
those used in these aforementioned studies, are brief,
standardized, and evidence-based survey-based tools
that provide data about patient symptoms, quality-of-
life, and access to care [9—11]. PRO measures have been
successfully developed for parent proxy report of child
health, including for those with specific disabilities and
chronic diseases [9, 10, 12-17]. PRO measures already
exist to capture parental activation generally [18] or self-
efficacy in managing specific pediatric conditions [3-5].
However, to our knowledge there is no freely available
condition-agnostic measure of parent self-efficacy man-
aging a child’s medical care. Similarly, there are no self-
efficacy measure that address medical tasks relevant to
children with medical complexity (CMC) who have dis-
ability and/or technology dependence. Given that chil-
dren often rely on caregivers to perform medical tasks
due to their developmental ability, either because of age
or condition-related impairment [8], a need exists for a
validated, condition-agnostic, self-efficacy PRO meas-
ure to assess the confidence of parents managing their
children’s chronic and even complex and/or disabling

conditions. While a parent’s self-efficacy may be primar-
ily an intermediate result in a series of steps towards
ensuring a health outcome for the child, a parent’s low or
high self-efficacy can itself be a measurable outcome fol-
lowing education and training interventions.

The National Institutes of Health funded Patient-
Reported Outcomes Measurement Information System®
(PROMIS®) has developed standardized measures to
evaluate and monitor physical, mental, and social health
in adults and children [19, 20]. These include a PROMIS®
self-efficacy PRO measure that assesses adults’ self-effi-
cacy in managing their own medications and treatments
[21, 22]. Consistent with the PROMIS approach, we
define a PRO as any report of a symptom, perception, or
experience that is best reported by the patient or patient
proxy [20]. Therefore, this project conceptualizes paren-
tal self-efficacy as a measurable PRO about the confi-
dence experienced by a patient’s parent. The goal of this
project was to adapt the adult self-efficacy measure to the
pediatric context to facilitate measurement of self-effi-
cacy in parents whose children have a range of chronic
health conditions, including parents of CMC. The study
is a first step in developing content validation for a self-
efficacy measure that can be used to assess the level of
parental self-efficacy at discrete points in care.

Methods

The Ann & Robert H. Lurie Children’s Hospital of Chi-
cago’s Institutional Review Board approved all study
procedures. Signed consent was obtained for parental
participation with consent to publish results. Cross-sec-
tional parental survey data were collected and managed
using REDCap (Research Electronic Data Capture) tools
hosted at Northwestern University [23].

Phase 1: Initial PRO item adaptation

The methods for adapting the PROMIS adult self-efficacy
measure to parent-reported self-efficacy is show in Fig. 1.
We followed established methods to ensure the content
validity of the adapted items in a pediatric chronic dis-
ease and medical complexity context, and to ensure the
questions were understandable to a diverse English and
Spanish-speaking parent population [19, 24-29].

First, we conducted a targeted literature review to
identify current measures of self-efficacy in manage-
ment of chronic diseases in adults and children. The pri-
mary investigator (CF) used this review to generate new
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Initial Survey Item Selection and Adaptation

Literature review to identify
relevant pediatric content

Rephrasing adult items into
parental voice (26 items)

Creation of
Initial Item Pool
33 items

Expert Survey Item Content Generation and Phrasing Review

Pediatricians, nurses, and parent-advocates (N=12)

Item-by-item feedback on re-
phrasing of adapted adult-
items, including pediatric

relevance

Open-ended generation of
tasks and behaviors
involved in pediatric

Overall item review for
missing or redundant content

chronic care management

Collation, comparison, and

synthesis of feedback to develop
Draft Item Pool
31 items

Interviews and Final Content Refinement

Parents of children with chronic or complex conditions
(N=20 English and N=6 Spanish)

Interviews of child’s
medical care experiences

Item-by-item feedback on
clarity, phrasing, and relevance
to their child’s care

Overall

content
feedback

Iterative revisions with Spanish
translation to generate

Final Measure
30 items

Fig. 1 Methods for development of a survey measure of parental self-efficacy to manage a child’s medications and treatments

pediatric-focused content not captured in the PROMIS
adult self-efficacy items. Seven newly drafted items
were developed for relevance to children with a range
of medical complexity, including those who need skilled
medical tasks at home (e.g., medication administration
by tube, suctioning, ventilator equipment) or assistance
with activities of daily living (ADLs) due to developmen-
tal delay or disability (e.g., transfers, diapering). The 26
items of the PROMIS adult self-efficacy measure were
rephrased into parent voice (CF). For example, if the
original adult item read, “I can take several medications
on different schedules,” the adapted parent item was,
“I can give my child several medications on different

schedules” Consistent with PROMIS methods, phrasing
targeted a 6th grade reading level [27]. Together, the pro-
posed pediatric-focused content and adapted items were
combined to create an Initial Item Pool (33 items).

Phase 2: Expert PRO item content generation and phrasing
review

Next, the Initial Item Pool was refined with input from
a national multidisciplinary group of experts (N=12)
in the care of children with chronic disease and medi-
cal complexity. The experts were selected from leaders
in pediatric care that span a spectrum of settings (i.e.,
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inpatient, outpatient, home). Professional parent experts
were identified from a national family advocacy organiza-
tion focused on child health.

Each expert was given an open-ended prompt to list
behaviors and tasks parents of children with chronic
conditions would engage in to care for their child’s con-
ditions, including CMC (e.g., make appointment, give
medications) (Additional file 1: Appendix A). Experts
were asked to rank the tasks in order of importance
across a group of children with different medical condi-
tions (0=Not at all important to 5=Extremely impor-
tant). Then, each expert was given a table containing
the Initial Item Pool, which included the original (adult)
items (as applicable) alongside the proposed adapted par-
ent items. Experts reviewed the table and were asked to:
(a) indicate if the meaning of the pediatric version was
clear, (b) propose re-wording if any, and (c) indicate if the
item’s content reflected their experiences in the daily care
of children with chronic and medically complex condi-
tions. Finally, the experts were asked to review the PRO
items together as a group and were asked to identify any
missing or redundant content.

The research team then collated the expert generated
content and organized it into categories (e.g., healthcare
navigation, symptom management, decision-making).
The expert generated content was compared to the Ini-
tial Item Pool to identify any new content, focusing on
those categories with rankings of > 4. Similarly, item-by-
item feedback on rephrasing was collated and compared
(CE, LM) using the established method of PROMIS item
selection [27]. If a new phrase was recommended by
more than one expert, new phrasing was chosen based
on the most representative feedback of the group using
a discussion-based process. Items considered by most
experts to be redundant or irrelevant to pediatric care
were removed. In addition to the discrete item feedback,
thematic feedback was reviewed and reconciled about the
caregiver’s self-efficacy concerns, attitudes, and beliefs,
which informed development of new items or item revi-
sions. Together, the new item content (7 items), adapted
items (24), and overall feedback were synthesized to cre-
ate the new Draft Item Pool (31 items).

Phase 3: Parent cognitive interviews and final content
refinement

The Draft Item Pool was further refined to clarify
response options and wording using iterative combined
concept elicitation and cognitive interviews of parents
of children with chronic disease and medical complexity
[19, 25-29]. First, patients were identified from a Mid-
western independent children’s hospital electronic health
data using the Pediatric Medical Complexity Algorithm
(PMCA) [30]. Patients were included if less than 21 years
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of age, as this is recognized in the United States at the end
of adolescent development. PMCA is a validated algo-
rithm that distinguishes between groups of children with
chronic health conditions using expert consensus defini-
tions developed by the Centers of Excellence on Qual-
ity of Care Measures for Children with Complex Needs
Working Group [30]. This national working group defines
children with noncomplex chronic disease as those with
chronic conditions expected to last at least 1 year and
are commonly lifelong but can be episodic (e.g., type 1
diabetes, asthma). CMC are defined as having a chronic
complex disease that had 2 or more significant chronic
conditions, a progressive condition, need for continuous
dependence on technology for at least 6 months, or active
malignancy impacting life function; examples include
spastic quadriplegic cerebral palsy, developmental delay,
and chronic pulmonary disease.

After identifying patients who were either children
with a noncomplex chronic condition or CMC, we
approached their parent/legal guardian by phone and/
or email to confirm that they were eligible for the inter-
view. Eligibility criteria were: age>18, legal guardian
(either biological or non-biological parent), and English
or Spanish-speaking. Participants were consented prior
to the start of the interview and given a $40 gift card after
completing the study. Spanish and English-speaking par-
ticipants were recruited and engaged simultaneously. All
interviews were conducted using a secure remote video-
conferencing software by a bilingual research coordinator
(LM) using a semi-structured interview guide (Addi-
tional file 2: Appendix B); detailed field notes were taken.
The cognitive interview guide was based on established
procedures and was designed to elicit general feedback
on instruction clarity, response options, format, and item
comprehension [31, 32].

During each interview, parents were asked to list
behaviors or tasks that related to managing their chil-
dren’s medical condition(s) and rank the behaviors/
tasks in order of importance. Then, parents were asked
to complete the questionnaire containing the Draft Item
Pool using an electronic link. Instructions on the draft
questionnaire were the following, “Please respond to
each question or statement by marking one box per row
based on your current level of confidence...,” followed by
the list of items. Response options were a 5-point graded
scale (1="“I am not confident at all” to 5="I am very
confident”).

The interviewer asked a series of questions for each
item: (a) what they thought about when answering the
item, (b) how they would state the item in their own
words (re-phrasing), (c) their confidence in responding
(1=very confident, 2=confident, 3=not at all confi-
dent), and (d) whether the item content was relevant to
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their child’s care (yes, no). Finally, parents were asked to
consider the questions holistically to identify any missing
or redundant content. Basic demographic information
was also collected and analyzed with univariate statistics.

Iterative revisions with parents of both CMC and
children with noncomplex chronic disease were then
performed with Spanish translation of the items with
parents with limited English proficiency whose preferred
language was Spanish. Revised questions were then re-
translated into English and tested again. Recruitment for
this process was conducted in an iterative manner until
no new feedback emerged [33] regarding item compre-
hensiveness, relevance, clarity, and comprehension to
generate the Final Measure [27]. In addition to discrete
item feedback, the thematic feedback was reviewed,
reconciled, and summarized (CF, LM) in a manner that
reflected parents’ concerns, attitudes, and beliefs about
self-efficacy of managing their child’s health condition(s),
noting any differences for CMC versus children with
noncomplex chronic disease. Survey responses were
analyzed using univariate statistics (Stata Statistical Soft-
ware: Release 15. College Station, TX).

Results

Expert demographics and themes

Of the 12 expert participants, most were female (n=10).
Expert participants reflected a range of clinical experi-
ence, including pediatricians (n=5) spanning general
pediatrics, hospital-based medicine, home health care,
pediatric physical medicine and rehabilitation, and devel-
opmental and behavioral pediatrics; pediatric nurses
(n=4) with experience in care coordination or clinical
care of children with medical technology dependence;
and parents of CMC (n=3) in parent leadership roles.

Initial adaptation

Results of the process to adapt items from the existing
adult PROMIS® self-efficacy PRO measure are shown
in Fig. 2. All 26 items in the original adult measure were
rephrased and 7 new items were drafted to capture con-
tent identified in the pediatric literature not covered by
the original adult measure. New items were drafted to
capture concepts of medical technology and equipment,
symptoms, and feeding. Together, the adapted and newly
drafted items resulted in an Initial Item Pool of 33 items.

Expert input

Experts recommended a new item category reflecting
parent’s confidence with healthcare navigation, includ-
ing the use of telemedicine (Table 1). They also recom-
mended moving away from the adult PRO’s focus on
medication management and broadening the questions
to include other forms of treatment. Specifically, support
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for activities of ADL and therapy services (e.g., physi-
cal therapy) were thought to be important parental care
components relevant to a range of childhood conditions
impacting development. Questions about medical tech-
nology and equipment were expanded to include not just
correct use but also maintenance. The most frequently
listed behaviors/tasks were medication administration
and provider appointments. In summary, expert feedback
led to the development of 16 new items, and modifica-
tion of 12 draft items, and removal of 11 items, resulting
a 31-item Draft Item Pool for parent evaluation.

Cognitive interviews

Parent cognitive interviews occurred between 11/2020—
09/2021. Tables 2 and 3 detail the parent participant
and child characteristics respectively. Twenty-six par-
ents were interviewed of which two-thirds (n=18) were
parents of CMC with conditions such as cerebral palsy,
organ transplant, and complex congenital heart disease.
The others (n=38) were parents of children with non-
complex chronic diseases, such as asthma, arthritis, and
attention-deficient hyperactivity disorder. About one-
third (n=6) were Spanish speaking.

During the cognitive interviews, parents consist-
ently reported that the response options were clear and
appropriate. However, parents of CMC consistently
highlighted concern with wording that did not specify
the locus of control over an activity. Specifically, parents
emphasized the importance of phrasing that focuses on
what the parent has control over — for example, it is one
thing to know the steps to contact their child’s healthcare
team, and another to get ahold of their child’s health care
team. Parents of CMC emphasized this also for phras-
ing around shared-decision making and communica-
tion, noting that just because they felt confident did not
mean they always felt the healthcare team was receptive
to their behaviors. Parents also recommended collecting
information on how much time had passed since their
children’s diagnoses to better interpret their responses;
some reported that they had felt less confident early in
their child’s diagnosis with some behaviors, but that their
self-efficacy grew over time.

Parents of children with noncomplex chronic dis-
ease identified that some item content was not relevant
to their children or care experiences including ques-
tions about medical technology or ADLs. Notably, this
included medication because some parents reported that
their child’s treatment only consisted of behavioral or
therapeutic interventions. Also, a few parents of children
with noncomplex chronic disease reported feeling unsure
how to answer some of the questions for behaviors that
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Initial Survey Item Adaptation

Initial Item Pool

33 items
Rephrased Original Adult Content
26 items
*  Medication management 0
* Treatment information or decision making .
* Symptom identification or management .

* Medical technology and equipment

Newly Drafted Pediatric Content
7 items

Medical technology and equipment
Symptom identification or management
Feeding management

Expert Measure Item Content Generation and Phrasing Review

Draft Item Pool

31 items

* Medication management
* General healthcare navigation

* Medical technology and equipment

* Symptom identification or management

* Health care information or decision making
* Activities of daily living management

* General treatment or care plan management

* Feeding management
* Therapy treatment management

Cognitive Interviews and Final Content Refinement

Final Measure

30 items
Content relevant to all parents
14 items
* Health care information or decision making .
*  Symptom identification or management .
* General healthcare navigation .
* General treatment or care plan management o

* Feeding management

Content relevant to parents of children with specific

medical needs
16 items

Medication management

Medical technology and equipment
Activities of daily living management
Therapy treatment management

Fig. 2 Results of development of a survey measure of parental self-efficacy to manage a child’s medications and treatments

their adolescent children had started taking responsibility
for managing themselves. This led to additional instruc-
tions specifying that the measure intended to capture the
parents’ self-efficacy regardless of their child’s behaviors.
Altogether, cognitive interview feedback altered phrasing
in 7 items and 1 item was removed iteratively through the
first n=20 participants and confirmed with the final n=6.

Final questionnaire domains and items

The final questionnaire content (30 total items) repre-
senting nine domains can be found in Table 4. The con-
tent included domains ranging from general healthcare

navigation to treatment planning. Fourteen items were
relevant to all participants across domains related to
healthcare information or decision making; symptom
identification or management; general treatment man-
agement, general healthcare navigation, and feeding
management. There were an additional 16 items that
were relevant to children with specific healthcare needs:
medication usage; medical technology or equipment;
therapy treatment management; and ADL management.

Participants’ scored responses to the items are also
shown in Table 4 (mean, standard deviation (SD) and
range), with parents reporting a range of confidence
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Table 1 Concept elicitation for a family caregiver’s self-efficacy
managing their child’s chronic health condition

Behavior or tasks N
Give medications 20
Schedule and attend doctors appointments 10
Use child’s health care equipment 9

Maintain and/or order child’s equipment and supplies 9

Know child’s health care plan 8

Support child’s therapy exercises 8

Communicate with health care team about child’s care, on as 7

needed basis

Treat symptoms 7

Provide activities of daily living care, including safe transfers 7

Know when to seek care versus handle immediate medical emer- 6

gency

Communicate using shared decision making around child’s care 6

Identify changes in child’s condition 6

Understand patient’s diagnoses and health care plan 6

Give feeding regimen 4

Give non-medication treatment (e.g. vest) 4

Facilitate care at school or other location 4

Identify side-effects of medications or treatments 3

Obtain medications 3

Obtain medications 3

Facilitate care if parent is away 2

Other (e.g,, wound care, safe home environment, health literacy, 1

telehealth visit, access transportation, network, know resources, etc.)

Experts and parents are asked to list behaviors or tasks involved in managing or
caring for a child’s medical condition(s)

The frequency the behavior/tasks was listed in general categories by frequency
across the experts and interviewees

across the items but with most respondents choos-
ing response categories between 2 (little confident) or 3
(somewhat confident) to 5 (very confident). Mean item
scores ranged from 3.96 (SD 0.87, range 1-5) regarding
confidence with setting up a telemedicine video appoint-
ment to 4.83 (SD 0.37, range 4-5) and 4.83 (SD 0.38,
range 4-5) for keeping a list of a child’s medications and
following a child’s diet or feeding plan, respectively.

Discussion

Despite the important role parent self-efficacy plays in
the management of child health conditions at home on
a day-to-day basis, to our knowledge, this adaptation
has led to the first condition-agnostic, self-efficacy PRO
measure to assess the confidence of parents managing
their children’s chronic health conditions. In our this
newly adapted Parental Measure of Self-Efficacy Man-
aging a Child’s Medications and Treatments, we identi-
fied domains with items that had general applicability
across children with noncomplex chronic conditions, and
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Table 2 Characteristics of interviewed parents
Characteristics N (%)
Age in years
Mean (SD) 42 (SD=8.5)
Gender identity
Male 2(8)
Female 24 (92)
Language interviewed conducted in
English 21(871)
Spanish 5(19)
Ethnicity
Non-Hispanic/Latinx 19 (73)
Hispanic/Latinx 7(27)
Race
White 17 (65)
Black or African American 3(12)
Asian 13)
Other or not specified (left blank) 5(19)
Marital status
Married 16 (61)
Divorced or separated 5(19)
Never Married 3(12)
In a committed relationship 2(8)
Highest level of education
High school or equivalent 4(15)
Some college, technical degree or associates degree 7 (27)
College degree (bachelor) 10 (39)
Advanced degree (masters or graduate) 5(19)
Current employment self-report
Stay-at-home parent 12 (46)
Full-time employed 8(31)
Part-time employed 4(15)
Unemployed or retired 2(8)

N=26

domains specific to those with more complex and/or dis-
abling health conditions.

This PRO has the potential for a range of applications.
First, we still know little about how a parent’s self-effi-
cacy may change over time for children with complex
conditions, particularly in cases where children require
multiple subspecialists and medical equipment needs,
nor do we know how self-efficacy may factor into their
children’s acute healthcare (e.g., emergency room vis-
its) or de-escalation of care. For example, children born
prematurely often experience a range of health sequelae
that can require parents to be prepared to provide care
that involves feeding equipment, complex medication
regimens, and multiple subspecialty follow-ups. Our
previous research indicates, for example, that parents
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Table 3 Characteristics of interviewed parents’children

Patient characteristics N (%)
Age

Mean (SD) 9(SD=6)
0-4 years 9(35)
5-11years 7(27)
>12years 10 (38)
Biological sex

Male 11(42)
Female 14 (58)
Payor

Public (medicaid) 15(58)
Private (employer-based/commercial) 11 (42)
Conditions*

Cerebral palsy (spastic diplegia or quadriplegia) 4(15)
Prematurity with multiorgan sequalae 4(15)
Genetic/metabolic syndrome with multiorgan involvement 4 (15)
Cancer 2(8)
Organ transplant 2(8)
Complex congenital heart disease 2(8)
Muscular dystrophy 14
Simple congenital heart disease 1(4)
Autism 1(4)
Food allergy 14
Juvenile idiopathic arthritis 1(4)
Asthma 1(4)
Attention deficit and hyperactivity disorder 1(4)
Epilepsy 14
Dermatomyositis 1(4)
Medical technology dependence (e.g. gastrostomy tube, ventila-

tor, etc.)

Yes 13 (50)
No 13 (50)

N=26

*Adds up to>100% due to rounding and patient with more than one complex
condition grouping

of children with chronic disease must not only be able
to demonstrate their ability to place a tube in their
child’s nose to support feeding, but have the confidence
to do so, prior to a successful discharge home from the
hospital [34].

Low parental self-efficacy for completing complex
care tasks may be predictors of subsequent emergency
department use and adversely impact parent quality of
life [8], in addition to the impacts on the child’s health
and development. Specifically, future work should test
whether parents with lower self-efficacy in performing
their children’s health care related tasks means their
child is less likely to obtain their prescribed treatment
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regimen and thereby less likely to have enhanced health
outcomes. Also, future work should test whether par-
ents who have lower self-efficacy are more likely to seek
emergency or other unplanned care services than those
who are more confident with executing their children’s
health care routine.

The newly developed Parental Measure of Self-Effi-
cacy Managing a Child’s Medications and Treatments
could be used to proactively identify parents in need of
additional supports. Given participants’ insights that
time since diagnosis may be a marker of confidence,
this PRO may also be used in an outpatient setting for
parents of children with a new, chronic diagnosis. Use
of the PRO in this case may identify parents who have
not yet had to interface heavily with the healthcare sys-
tem and potentially flag opportunities to better sup-
port their behaviors and skills in managing their child’s
newly diagnosed condition. To enable these potential
applications, future work could examine the correla-
tions between parent self-efficacy and: (1) post-dis-
charge acute unplanned care use or (2) newly diagnosed
patients’ engagement with their health care team.

Whereas the adult measure focused heavily on medi-
cation management as a health care task, our expert
panel and parent interview participants outlined how
a child’s treatment does not necessarily include medi-
cation management and that the self-efficacy measure
tasks must be inclusive of non-pharmacologic treat-
ment. This finding reflects a broad base of literature
that highlights the importance of physical therapy,
occupational therapy, speech/language pathology, and
behavioral therapy to improve health outcomes in a
range of pediatric conditions [35, 36]. Given that parent
participation in therapy services are important for exe-
cution of therapy exercises between provider-led vis-
its, the inclusion of an item that captures this element
of patient care is consistent with recent literature that
emphasizes the importance of the parents’ role in their
child’s therapeutic outcomes [37, 38].

Another key thematic finding in our patients with non-
complex chronic disease was the role of the patient them-
selves in their own care. By focusing on parent voice, this
adaptation excluded the direct voice of the child and in
some cases, as explained by parent participants, made
items less relevant because children managed components
of their own care. Part of this was necessitated by child
age and cognitive capacity of children with certain chronic
health conditions. However, much of the content developed
here aligns with existing and emergent literature focused
on transition to adult care [39], suggesting relevance of
the core constructs to these populations. Future work will
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Table 4 Survey items to assess family caregiver’s self-efficacy managing their child’s chronic health condition
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Domain relevance Domain Item Mean responses (SD) Response
range
All parents Health care information or decision | know the healthcare condition(s) that 462 (0.61) 3-5
making affect my child
| can work with my child’s doctor(s) to 440 (0.87) 2-5
choose the treatment that seems right
for my child, including the option of not
giving any treatment
| can actively participate in decisions 476 (0.5) 3-5
about my child’s treatment
| can find information to learn more 457(0.7) 3-5
about my child’s treatment
Symptom identification or management | know when my child needs to be seen 4.6 (0.70) 3-5
by a healthcare provider, if sick
I know what to do if my child has a medi- 4.71 (0.55) 3-5
cal emergency until help arrives
| can figure out what my child needs 3.96 (0.87) 2-5
when my child's symptoms change
| can tell when my child’s symptoms 440 (1.0) 2-5
worsen
General treatment management | can follow my child’s full treatment 457 (0.78) 2-5
plan (including medication, therapy, and
other care)
I know what to do if my child’s missesa ~ 4.38 (0.71) 3-5
medication or other type of treatment
General healthcare navigation | know the steps needed to get in con- 454 (0.65) 3-5
tact with my child’s healthcare providers
when | have a question or concern about
my child’s care
I know the steps needed to schedule my  4.73 (0.53) 4-5
child’s healthcare appointments
| know how to set up a telemedicine 400 (1.28) 1-5
video visit for my child using an elec-
tronic device
Feeding management | can follow my child’s diet or feeding 4.83(0.38) 4-5
plan
Parents with children who ~ Medication usage | can continue my child’s medications or ~ 4.58 (0.76) 2-5
have specific medical other treatment when we are away from
needs home
I know how to arrange for my child to 4.35(0.98) 2-5
receive medication or treatments at loca-
tions other than home, if needed
| can tell the difference between when 404 (0.82) 2-5
my child is having a medication side
effect or experiencing symptoms of their
condition(s)
| can give my child’s medications when 484 (037) 4-5
they are scheduled to be given
| know how to give my child’s medica- 4.79 (0.66) 2-5
tions (such as by mouth or by tube)
I know how to get my child’s medication  4.71 (0.46) 4-5
refilled, if it is needed
| can keep a list my child’s medication, 4.83 (0.48) 3-5
including the medication doses and
schedule
| know what to do when my child’s medi- 4.7 (0.64) 3-5

cation refill seems different than usual
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Table 4 (continued)

Page 10 of 12

Domain relevance Domain Item Mean responses (SD) Response
range

Medical technology or equipment | can use my child’s medical equipment ~ 4.47 (0.61) 3-5
by myself
| can tell when parts of my child's medi-  4.44 (0.62) 3-5
cal equipment, parts, or supplies needs
to be replaced or repaired
| can clean my child’s medical equipment 4.59 (0.62) 3-5
| know the settings on my child’s medical 4.56 (0.62) 3-5
eguipment (such as a pump, monitor,
ventilator, etc.)
| can change my child’s disposable sup-  4.50 (0.79) 3-5
plies or devices (such as diabetes pump,
tracheostomy, line dressing, etc.)
| can use my child’s mobility equipment,  4.10(1.3) 2-5
such as a wheelchair, walker, or lift

Therapy treatment management | can help my child do their therapy 4.00(1.0) 2-5
exercises

Activities of daily living management | can move my child safely 447 (0.68) 3-5

Parents are asked to, “Please respond to each question or statement by marking one box per row based on your CURRENT level of confidence...” with the response
options of, “l am not confident at all (1), | am a little confident (2), | am somewhat confident (3), | am quite confident (4), | am very confident (5)." Please answer based
on your comfort with these tasks, even if your child may do some of these themselves

include adaptation to pediatric and young adult self-report
instruments for those who are cognitively capable and who
take increasing responsibility for their own care.

Limitations and future work

Despite the rigorous methods used to develop this
PRO, several limitations are noted. First, the thematic
analysis was based on field notes rather than tran-
scribed interviews. This limited our ability to provide
quotes in participants’ own voices. However, detailed
notes included key words and rephrasing of items that
parents described in the interviews, which were used
to adapt item content and ensure relevance to the tar-
get population. Our sample intended to capture ado-
lescents up to 21 but the oldest participant’s child’s
age was 15 which potentially could have limited out
insights in older adolescents. Additionally, we acknowl-
edge that the sample had a limited number of father
participants, which though likely a reflection of car-
egiver role make-up, may still have limited the measure
for this participant group. Finally, this study focused
on the qualitative methods for establishing face valid-
ity of the new measure and did not include field-testing
of item content with a larger population to establish
psychometric validation. While the measure was devel-
oped to capture nine content domains regarding parent

self-efficacy, future validation of the measure will con-
firm whether the measure should be scored as a unidi-
mensional measure or sub-scored by domain.

Conclusions

The Parental Measure of Self-Efficacy Managing a
Child’s Medications and Treatments is a new condi-
tion-agnostic, self-efficacy PRO measure designed for
parents of children with chronic and/or disabling con-
ditions, that is both acceptable and understandable to
English and Spanish-speaking parents.

Abbreviations

ADLs Activities of daily living

CMC Children with medical complexity

PMCA Pediatric Medical Complexity Algorithm

PRO Patient-reported outcome measures

PROMIS®  Patient-Reported Outcomes Measurement Information System

SD Standard deviation

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/541687-023-00549-z.

Additional file 1: Form used to gather expert input on survey content.

Additional file 2: Form used for parental interviews.



https://doi.org/10.1186/s41687-023-00549-z
https://doi.org/10.1186/s41687-023-00549-z

Foster et al. Journal of Patient-Reported Outcomes (2023) 7:10

Acknowledgements
None.

Author contributions

All authors contributed to the study conception and design. Material prepara-
tion data collection and analysis were performed by Carolyn Foster and Luis
Morales. The first draft of the manuscript was written by Carolyn Foster and all
authors commented on previous versions of the manuscript. All authors read
and approved the final manuscript.

Funding

Dr. Foster's time was supported under 1K23HL149829-01A1 for research on
care of children with medical complexity. The content is solely the responsibil-
ity of the authors and does not necessarily represent the official views of the
National Institutes of Health. REDCap is supported at FSM by the Northwest-
ern University Clinical and Translational Science (NUCATS) Institute, Research
reported in this publication was supported, in part, by the National Institutes
of Health's National Center for Advancing Translational Sciences, Grant
Number UL1TR001422. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National Institutes
of Health.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The Ann & Robert H. Lurie Children’s Hospital of Chicago's Institutional Review
Board approved all study procedures.

Consent for publication
Signed consent was obtained for parental participation with consent to
publish results.

Competing interests
None. Dr. Foster has received compensation for medical record consultation
and/or expert witness testimony unrelated to this work.

Author details

'Division of Advanced General Pediatrics and Primary Care, Department

of Pediatrics, Northwestern University Feinberg School of Medicine, Chicago,
IL, USA. ?Mary Ann & J. Milburn Smith Child Health Outcomes, Research,

and Evaluation Center, Stanley Manne Children’s Research Institute, Ann &
Robert H. Lurie Children’s Hospital of Chicago, 225 East Chicago Avenue,

Box 162, Chicago, IL 60611, USA. *Depatment of Medical Social Sciences,
Northwestern University Feinberg School of Medicine, Chicago, IL, USA.

Received: 2 May 2022 Accepted: 16 January 2023
Published online: 03 February 2023

References

1. Clark NM, Gong M, Kaciroti N (2014) A model of self-regulation for control
of chronic disease. Health Educ 41(5):499-508

2. Salsman JM, Schalet BD, Merluzzi TV, Park CL, Hahn EA, Snyder MA,
Cella D (2019) Calibration and initial validation of a general self-
efficacy item bank and short form for the NIH PROMIS(®). Qual Life Res
28(9):2513-2523

3. BradyTJ (2011) Measures of self-efficacy: Arthritis Self-Efficacy Scale
(ASES), Arthritis Self-Efficacy Scale-8 Item (ASES-8), Children’s Arthritis
Self-Efficacy Scale (CASE), Chronic Disease Self-Efficacy Scale (CDSES),
Parent’s Arthritis Self-Efficacy Scale (PASE), and Rheumatoid Arthri-
tis Self-Efficacy Scale (RASE). Arthritis Care Res (Hoboken) 63(Suppl
11):S473-485

4. Vuorimaa H, Honkanen V, Konttinen YT, Komulainen E, Santavirta N (2007)
Improved factor structure for self-efficacy scales for children with JIA
(CASE) and their parents (PASE). Clin Exp Rheumatol 25(3):494-501

20.

22.

23.

24.

Page 11 of 12

Clay OJ, Telfair J (2007) Evaluation of a disease-specific self-efficacy
instrument in adolescents with sickle cell disease and its relationship to
adjustment. Child Neuropsychol 13(2):188-203

Noser AE, Patton SR, Van Allen J, Nelson MB, Clements MA (2017) Evaluat-
ing parents’self-efficacy for diabetes management in pediatric type 1
diabetes. J Pediatr Psychol 42(3):296-303

Brown N, Gallagher R, Fowler C, Wales S (2014) Asthma management
self-efficacy in parents of primary school-age children. J Child Health Care
18(2):133-144

Bravo L, Killela MK, Reyes BL, Santos KMB, Torres V, Huang CC, Jacob E
(2020) Self-management, self-efficacy, and health-related quality of life
in children with chronic illness and medical complexity. J Pediatr Health
Care 34(4):304-314

Weldring T, Smith SM (2013) Patient-Reported Outcomes (PROs) and
Patient-Reported Outcome Measures (PROMs). Health Serv Insights
6:61-68

Cook KF, Jensen SE, Schalet BD, Beaumont JL, Amtmann D, Czajkowski S,
Dewalt DA, Fries JF, Pilkonis PA, Reeve BB, Stone AA, Weinfurt KP, Cella D
(2016) PROMIS measures of pain, fatigue, negative affect, physical func-
tion, and social function demonstrated clinical validity across a range of
chronic conditions. J Clin Epidemiol 73:89-102

. Cella D, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, Ader D, Fries JF,

Bruce B, Rose M (2007) The Patient-Reported Outcomes Measurement
Information System (PROMIS): progress of an NIH Roadmap cooperative
group during its first two years. Med Care 45(5 Suppl 1):53-S11

Francis BA, Beaumont J, Maas MB, Liotta EM, Cella D, Prabhakaran S, Holl J,
Kho A, Naidech AM (2018) Depressive symptom prevalence after intracer-
ebral hemorrhage: a multi-center study. J Patient Rep Outcomes 2(1):55
Pearman TP, Beaumont JL, Mroczek D, O'Connor M, Cella D (2018) Validity
and usefulness of a single-item measure of patient-reported bother from
side effects of cancer therapy. Cancer 124(5):991-997

Grossman LV, Mitchell EG (2017) Visualizing the Patient-Reported
Outcomes Measurement Information System (PROMIS) measures for
clinicians and patients. In: AMIA annual symposium proceedings. AMIA
symposium, pp 2289-2293

DeWalt DA, Gross HE, Gipson DS, Selewski DT, DeWitt EM, Dampier

CD, Hinds PS, Huang IC, Thissen D, Varni JW (2015) PROMIS(®) pedi-

atric self-report scales distinguish subgroups of children within and
across six common pediatric chronic health conditions. Qual Life Res
24(9):2195-2208

Varni JW, Thissen D, Stucky BD, Liu Y, Gorder H, Irwin DE, DeWitt EM, Lai JS,
Amtmann D, DeWalt DA (2012) PROMIS® Parent Proxy Report Scales: an
item response theory analysis of the parent proxy report item banks. Qual
Life Res 21(7):1223-1240

Irwin DE, Gross HE, Stucky BD, Thissen D, DeWitt EM, Lai JS, Amtmann

D, Khastou L, Varni JW, DeWalt DA (2012) Development of six PROMIS
pediatrics proxy-report item banks. Health Qual Life Outcomes 10:22
Hibbard JH, Stockard J, Mahoney ER, Tusler M (2004) Development of the
Patient Activation Measure (PAM): conceptualizing and measuring activa-
tion in patients and consumers. Health Serv Res 39(4 Pt 1):1005-1026
Bevans KB, Meltzer LJ, De La Motte A, Kratchman A, Viél D, Forrest CB
(2019) Qualitative development and content validation of the PROMIS
pediatric sleep health items. Behav Sleep Med 17(5):657-671

Cella D, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, Ader D, Fries JF,
Bruce B, Rose M, PROMIS Cooperative Group (2007) The Patient-Reported
Outcomes Measurement Information System (PROMIS): progress of an NIH
roadmap cooperative group during its first two years. Med Care 45(5):S3-S11

. Northwestern University. HealthMeasures: PROMIS measure develop-

ment & research. http://www.healthmeasures.net/explore-measurement-
systems/promis/measure-development-research

Gruber-Baldini AL, Velozo C, Romero S, Shulman LM (2017) Validation of
the PROMIS(®) measures of self-efficacy for managing chronic conditions.
Qual Life Res 26(7):1915-1924

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG (2009)
Research electronic data capture (REDCap): a metadata-driven methodol-
ogy and workflow process for providing translational research informatics
support. J Biomed Inform 42(2):377-381

Ware JE Jr (1987) Standards for validating health measures: definition and
content. J Chronic Dis 40(6):473-480


http://www.healthmeasures.net/explore-measurement-systems/promis/measure-development-research
http://www.healthmeasures.net/explore-measurement-systems/promis/measure-development-research

Foster et al. Journal of Patient-Reported Outcomes

25.

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

38.

39.

(2023) 7:10

Burkhalter JE, Atkinson TM, Berry-Lawhorn J, Goldstone S, Einstein MH,
Wilkin TJ, Lee J, Cella D, Palefsky JM (2018) Initial development and
content validation of a health-related symptom index for persons either
treated or monitored for anal high-grade squamous intraepithelial
lesions. Value Health 21(8):984-992

McCarrier KP, Bull S, Fleming S, Simacek K, Wicks P, Cella D, Pierson R
(2016) Concept elicitation within patient-powered research networks:

a feasibility study in chronic lymphocytic leukemia. Value Health
19(1):42-52

DeWalt DA, Rothrock N, Yount S, Stone AA (2007) Evaluation of item
candidates: the PROMIS qualitative item review. Med Care 45(5 Suppl
1):512-S21

Haeger H, Lambert A, Kinzie J, Gieser J (2012) Using cognitive interviews
to improve survey instruments. Indiana University Center for Postsecond-
ary Research. Annual Forum of the Association for Institutional Research
New Orleans, Louisiana. http://www.cprindiana.edu/uploads/AIR2012%
20Cognitive%20Interviews.pdf

Willis G (2005) Cognitive interviewing: a tool for improving questionnaire
design. SAGE Publications, Inc,, Thousand Oaks

Simon TD, Cawthon ML, Stanford S, Popalisky J, Lyons D, Woodcox P,
Hood M, Chen AY, Mangione-Smith R, Center of Excellence on Quality

of Care Measures for Children with Complex Needs Medical Complex-
ity Working Group (2014) Pediatric medical complexity algorithm: a

new method to stratify children by medical complexity. Pediatrics
133(6):e1647-e1654

Shaunfield S, Yount SE, Boyken L, Agulnik M, Samant S, Cella D (2021)
Optimizing brief, focused assessment of priority symptoms and concerns
in recurrent and/or metastatic squamous cell carcinoma of the head

and neck: Content validation of the Functional Assessment of Cancer
Therapy/National Comprehensive Cancer Network Head and Neck Symp-
tom Index-10 (FHNSI-10). Health Sci Rep 4(4):e401

Shaunfield S, Webster KA, Kaiser K, Greene GJ, Yount SE, Lacson L, Benson
AB, Halperin DM, Yao JC, Singh S, Feuilly M, Marteau F, Cella D (2021)
Development of the functional assessment of cancer therapy-carcinoid
syndrome symptom index. Neuroendocrinology 111(9):850-862

Guest G (2006) How many interviews are enough? An experiment with
data saturation and variability. Field Methods 18(1):59-82

Foster CC, Jacob-Files E, Arthur KC, Hillman SA, Edwards TC, Mangione-
Smith R (2017) Provider perspectives of high-quality pediatric hospital-
to-home transitions for children and youth with chronic disease. Hosp
Pediatr 7(11):649-659

Houtrow A, Murphy N (2019) Prescribing physical, occupational, and
speech therapy services for children with disabilities. Pediatrics 143(4)
Benevides TW, Carretta HJ, Ivey CK, Lane SJ (2017) Therapy access among
children with autism spectrum disorder, cerebral palsy, and attention-
deficit-hyperactivity disorder: a population-based study. Dev Med Child
Neurol 59(12):1291-1298

Jansen LM, Ketelaar M, Vermeer A (2003) Parental experience of participa-
tion in physical therapy for children with physical disabilities. Dev Med
Child Neurol 45(1):58-69

Kang LJ, Palisano RJ, King GA, Chiarello LA (2014) A multidimensional
model of optimal participation of children with physical disabilities.
Disabil Rehabil 36(20):1735-1741

Schwartz LA, Daniel LC, Brumley LD, Barakat LP, Wesley KM, Tuchman

LK (2014) Measures of readiness to transition to adult health care for
youth with chronic physical health conditions: a systematic review and
recommendations for measurement testing and development. J Pediatr
Psychol 39(6):588-601

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

Page 12 of 12

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://www.cpr.indiana.edu/uploads/AIR2012%20Cognitive%20Interviews.pdf
http://www.cpr.indiana.edu/uploads/AIR2012%20Cognitive%20Interviews.pdf

	Parental self-efficacy managing a child’s medications and treatments: adaptation of a PROMIS measure
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Phase 1: Initial PRO item adaptation
	Phase 2: Expert PRO item content generation and phrasing review
	Phase 3: Parent cognitive interviews and final content refinement

	Results
	Expert demographics and themes
	Initial adaptation
	Expert input
	Cognitive interviews
	Final questionnaire domains and items

	Discussion
	Limitations and future work
	Conclusions
	Acknowledgements
	References


