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Abstract

Background: Behavioral health conditions among children have worsened over the past decade. Caregivers for children with
behavioral health conditions are at risk for two types of caregiver strain: (1) an objective strain, that results directly from the
child’'s condition and (2) subjective strain, that arises from the caregiver’s feelings regarding these events.

Objective: This study aimed to evaluate the impact of a technology-enabled pediatric and family behavioral health service on
caregivers' strain among a commercially insured population. We a so explore the common symptom clusters of caregiver strain
to better understand the caregiver presentation to inform future care planning.

Methods: We examined changes in caregiver strain using the Caregiver Strain Questionnaire-Short Form 7 over the course of
their child's web-based behavioral health care between 2021 and 2023 using a pre-post study design. Common caregiver strain
symptom clusters were identified using Ward hierarchical agglomerative clustering.

Results:. The majority of children were White 60.8% (1002/1647), female 53.6% (882/1647), and aged between 5 and 9 years
(33.7%, 555/1647). Familiesfall broadly into 4 groups based on what drives caregiver strain the most, namely those experiencing
(2) disrupted family relationships and time interruption, (2) missed work, (3) worried about their child's future and feeling tired
and sad, and (4) financia strain. Caregiver strain, which was associated with the child's disease severity (P<.001), decreased
significantly in al therapeutic groups.

Conclusions: Web-based family-oriented behavioral health care can improve caregiver strain and reduce family and time
disruptions, missed work, and financial strain. Sources of caregiver strain vary and may be overlooked when relying on the
conventional scoring of the Caregiver Strain Questionnaire-Short Form 7.

(JMIR Pediatr Parent 2024;7:€59475) doi: 10.2196/59475
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amental health condition [3] and 37% of adolescents aged 12
to 17 yearsreport persistent feelings of sadness or hopel essness

Over the past decade. the prevalence of behaviora health [1,4] The adults who care for these children are at risk for 2
conditions among children has steadily worsened [1,2]. YPeS Of caregiver sirain, that are (1) an objective strain, that

Currently, 17% of children aged 2 to 8 years are diagnosed with results directly from the child’s condition (eg, disrupted family
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relationships, financial strain, and interruptions at work) and
(2) subjective strain, that arises from the caregiver’'s feelings
regarding these events (eg, guilt, anger, and sadness) [5].
Although the severity of the child's problems is often the best
predictor of caregiver strain, poor access to convenient,
affordablein-network providersisacommon source of caregiver
strain, even among commercially insured families [5]. Given
evidence that reducing parental strain can improve the
effectiveness of evidence-based treatments for children with
mental illness [6,7], a robust understanding of the sources of
caregiver strain may lead to more beneficial approachesfor the
whole family. While previous studies have evaluated caregiver
strain in terms of internalizing and externalizing domains [8],
specific sources of strain have not been documented.

The costs for outpatient behavioral care for commercialy
insured popul ations increased by 84% between 2018 and 2021
compared with an increase of 60% in overall behavioral health
costs during that interval [9]. Self-insured employers pay a
disproportionate share of these costs because they provide direct
payment for mental health services, and bear indirect costs, such
as reduced employee productive work time[10]. In responseto
the increased prevalence of mental health concerns and these
escalating costs, approximately 80% of self-insured employers
report implementing behavioral health benefits, including
employee assistance programs and others that increase access
to low-cost mental health services, including telemental health
[9]. However, tel eheal th use among children and teenagerslags
behind adults, despite recent telehealth expansionsfor behavioral
health services[11].

In response to these trends, we implemented a comprehensive,
technology-enabled pediatric and family behavioral health
servicefor commercially insured populations. Theintervention
provides access to educational content, telebehavioral health
coaching, and web-based psychotherapy and medication
management. Children aretriaged to either telebehaviora health
coaching, telepsychotherapy, or telepsychiatry based on their
clinical acuity.

In this study, we hypothesize that atelebehavioral health service
is effective in reducing strain among parents caring for a child
with a mental health condition. We also explore the common
symptom clusters of caregiver strain to better understand the
caregiver presentation to inform future care planning. In a
secondary analysis, we evauate the relationship between
caregiver strain and child behavioral health severity, which were
strongly correlated in a previous study [5]. We hope that this
study will provide important observations around remediable
symptoms and patterns of caregiver strain that will inform the
development of tel ebehavioral health offeringsfor children and
their families.

Methods

Overview

This study followed the Strengthening the Reporting of
Observationa Studies in Epidemiology (STROBE) reporting
guideline for cohort studies[12]. STROBE guidelines are used
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in observational studies to improve the quality, transparency,
integrity, and reproducibility of scientific literature.

Intervention

Brightline is a technology-enabled behavioral health care
platform for children (aged 18 months to 17 years) and their
families [13,14]. Briefly, the web-based platform is provided
to commercially insured populations in al 50 states through
their employer-sponsored health benefits. Families have the
option to receive care through acomputer or smartphone. There
are 4 main intervention offerings available, that are (1)
psychoeducational content, (2) telebehavioral health coaching,
(3) telepsychotherapy, and (4) telepsychiatry. A previous study
from Brightline showed that 75% of children in coaching and
69% of children in telepsychotherapy and telepsychiatry
demonstrated reliable improvement in their psychosocial
functioning [14]. All families using the service have access to
a rich library of scientifically informed educational content,
including videos and exercises on a wide range of topics,
including modules for children and their caregivers (eg, parent
management training [PMT]). Families also have access to
coaching support through chat.

Children and their caregivers, with preclinical or subclinical
concerns, have accessto aprotocolized, evidence-informed 1:1
telecoaching program. Coaching programs typically last 4 to 6
sessions beginning with a structured assessment of the child's
needs followed by either caregiver- or child-caregiver
dyad—focused coaching. For example, caregiver skillstraining
often includes understanding how to identify and focus on
positive behaviors (as opposed to focusing on the child’'s
negative behaviors), understanding and demonstrating
effectiveness in using praise and other types of rewards to
reinforce the child’s positive behavior, and setting up behavioral
plans and troubleshooting their implementation—modules
developed based on best practices of PMT [15].

Families with children with higher acuity needs are referred to
licensed therapists for evidence-based, family-centric
telepsychotherapy.  Interventions are derived  from
evidence-based approaches, including cognitive behavioral
therapy, components of dialectical behavior therapy, and
caregiver-mediated interventions (eg, PMT), rooted in
traumarinformed and culturally responsive approaches to care.
Standardized pathway-driven approaches, such as the Modular
Approach to Therapy for Anxiety, Depression, Trauma, or
Conduct Problems model (MATCH-ADTC), are used to support
how careisimplemented [16]. Children and teenswho indicate
plans to harm themselves or others have required admission to
apsychiatric hospital or residential treatment facility withinthe
previous 30 days, complicating substance use, or severely
disordered eating are externally referred for immediate care and
related care coordination.

In some instances, where the child can appropriately receive
care from more than 1 type of program, families are able to
enroll in aprogram of their preference.

Including a caregiver in care is standard. The focus of
interventions differs based on age and presenting concerns, such
that either aPMT (caregiver-only within sessions) or adyadic
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caremodel (caregiver and child ons; caregiver-only sessions
areincluded) areused. In PMT, the child remainsthe focus, but
the caregiver attends sessions alone, and the focus is on
strategiesto reduce negative behaviorsin the home and improve
positive connections between caregivers and their child. In
dyadic care, the child and caregiver both participate in the course
of care.

Participants

We included child-caregiver dyads who enrolled in the
intervention between October 2021 and July 2023. Dyads must
have completed at least 1 coaching, psychotherapy, or psychiatry
session and completed a baseline and foll ow-up assessment. If
participants’ needs change as they progress through care and a
different level of careisindicated, they may moveto adifferent
program. For this study, we exclude dyads that participated in
more than 1 program.

Data Collected

Within each dyad, caregivers completed validated, self-reported
assessments to evaluate the clinical effectiveness of receiving
telebehaviora health coaching, telepsychotherapy, and
telepsychiatry services. Baseline assessmentswere collected on
the web before engagement with coaches and psychotherapists,
and follow-up assessmentswere collected every 4 weeksduring
care[17].

Caregiver Strain

Caregivers completed the Caregiver Strain Questionnaire-Short
Form 7 (CGSQ-SF7) [18], a caregiver-completed assessment
of objective and subjective caregiver strain experienced over
the past month. Potential causes of caregiver strain are rated on
ascaefrom 1 (not at al) to 5 (very much). A total of 4 items
assessing interruption of personal time, missing work, financial
strain, and disruption of familial relationshipsduetothechild's
current challenges comprise the CGSQ-SF7 objective strain
subscale, and 3 items assessing their own experience of sadness,
worry, and fatigue or strain asaresult of their child’schallenges
make up the CGSQ-SF7 subjective strain subscale. Subscale
scores are calculated by taking the average of the item ratings.
The CGSQ-SF7 tota scoreisdetermined by adding the subscale
scores together. The reiability and validity of the CGSQ-SF7
objective and subjective strain subscales are comparable to the
full-length CGSQ [18].

Pediatric Symptoms

Caregivers completed the Pediatric Symptom Checklist-17
(PSC-17). The PSC-17 is a caregiver-completed survey that
measuresachild’ stotal psychosocia functioning, with subscales

that measure function in the areas of internalizing, attention,
and externalizing concerns [19].

Analyses

For this retrospective cohort analysis, a pre-post study design
was used based on CGSQ-SF7 assessments collected at baseline
and discharge. If dyads were lost to follow-up,
last-val ue-carried-forward imputation was implemented.

We separated the dyadsinto 2 groups, those with high caregiver
strain and those with nonelevated caregiver strain. High strain
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was defined as having either a CGSQ-SF7 total score of 7.0 or
more, objective score of 3.0 or more, or subjective score of 4.0
or more at baseline, and caregivers that did not meet any of
these criteria were categorized as having nonelevated strain
[20]. Counts of caregivers with reliable improvement were
determined among dyads with high caregiver strain. Reliable
improvement was defined as having a minimum detectable
change of 1.13 or more on the total score, 0.66 or more for the
objective score, or 0.76 or more for the subjective score [20].
Counts of caregiversthat achieved maintenance were calculated
for dyadswith nonelevated strain at baseline. Maintenance was
defined as having a minimum detectable change no less than
—1.13 onthetotal score, —0.66 for the objective score, and —0.76
for the subjective score [20].

To evaluate patterns of symptom clustering among those with
high caregiver strain at baseline, we used Ward hierarchical
agglomerative clustering with Euclidean distances. Euclidean
distance is the length between 2 points in a multidimensional
space and is used to measure similarity among objectsin cluster
analyses [21]. Hierarchical agglomerative clustering is an
unsupervised machine learning algorithm that progressively
aggregates objects based on the distance metric and linkage
criterion [22] and has been used for symptom clustering in
previous studies [23]. Paired, 2-tailed t tests were used to
evaluate changes in scores from baseline to follow-up across
symptom clusters and CGSQ-SF7 subscales among caregivers
with high strain at baseline. Cohen d was used to measure the
effect size within each grouping.

To evaluate the relationship between caregiver strain and child
behavioral health severity, we performed univariate linear
regressions to test the association between CGSQ-SF7 and
PSC-17 scores at baseline and the change in CGSQ-SF7 and
PSC-17 scores from baseline to follow-up.

All statistical analyses were performed in R software (version
4.1.2; R Foundation for Statistical Computing).

Ethical Consider ations

This study was classified as exempt from consent requirements
under human subjects review by the Western Institutional
Review Board (WIRB)-Copernicus Group I nstitutional Review
Board, per Federal Regulations for the Protection of Human
Research  Subjects (45CFR  46.104(d)(4)) (protocol
Brightline.004) [24].

Results

Participants

Demographics of the children are reported in Table 1. Of the
1647 children, 806 (48.9%) completed a course of care in
coaching, 750 (45.5%) in psychotherapy, and 91 (5.5%) in
psychiatry. Dyads, including teenagers (aged 13-17 years), made
up the largest proportion of children in psychiatry and
psychotherapy (56%, 51/91 and 39.1%, 293/750), compared
with those who received coaching (23.1%, 186/806). The
majority of children in the dyads were White (60.8%,
1002/1647); however, 12.8% (210/1647) reported identifying
asmultiracial. Therewereno differencesin baseline CGSQ-SF7
scores by race of the child (Table 2). Overall, 882 (53.6%) of
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children in dyads were female. Notably, the proportion of completed 6.7 (SD 4.3) sessions in coaching, 10.6 (SD 6.8)
femaleswaslarger than malesin psychiatry and psychotherapy  sessions in psychotherapy, and 19.2 (SD 11.7) sessions in
(63.7%, 58/91 and 57.1%, 428/749) compared with thosewho  psychiatry.

received coaching (49.1%, 396/806). On average, dyads

Table 1. Demographic characteristics of children in the study.

Demographics Total (N=1647) Childrenin coaching  Childrenin psychotherapy Children in psychiatry
(n=806) (n=750) (n=91)
Race, n (%)
White 1002 (60.8) 465 (57.7) 484 (64.5) 53 (58.2)
Multiracial 210(12.8) 115 (14.3) 85 (11.3) 10 (11.0)
Hispanic 146 (8.9) 63 (7.8) 65 (8.7) 18 (19.8)
Black 99 (6.0) 53 (6.6) 43(5.7) 3(3.3)
Asian 97 (5.9) 56 (7.0) 36 (4.8) 5(5.5)
Prefer not to say 47 (2.9) 24 (3.0) 22(2.9) 1(1.1)
Other 40 (2.4) 26(3.2) 14(1.9) _a
Sex, n (%)
Female 882 (53.6) 396 (49.1) 428 (57.1) 58 (63.7)
Male 764 (46.4) 410 (50.9) 321 (42.8) 33(36.3)
Ageat enrollment (years), n (%)
<5 73(4.4) 71(8.8) 2(0.3) —
5-9 555 (33.7) 315(39.1) 220 (29.3) 20 (22.0)
10-12 489 (29.7) 234 (29.0) 235 (31.3) 20 (22.0)
13-17 530 (32.2) 186 (23.1) 293 (39.1) 51 (56.0)
Completed sessions, mean (SD) 9.2 (6.8) 6.7 (4.3) 10.6 (6.8) 19.2 (11.7)
Basdline PSC-17" total score, mean (SD) 142 (5.6) 13.2 (5.5) 14.8 (5.7) 15.8 (5.1)
@Not applicable.

PpSC-17: Pediatric Symptom Checklist-17 is a caregiver-completed survey that measures a child’s total psychosocia functioning.
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Table 2. Baseline caregiver strain score (Caregiver Strain Questionnaire-Short Form 7 total) by child race, gender, and age.
Demographics Coaching Psychotherapy Psychiatry
Mean (SD) P vaue Mean (SD) P vaue Mean (SD) P vaue
Race .30 .96 46
White 5.1(1.6) 55(1.7) 5.8(1.7)
Multiracial 48 (15) 5.6 (1.4) 5.7(L3)
Hispanic 47(1.8) 5.4(1.9) 6.3(2.1)
Black 5.0 (2.0) 5.4 (1.5) 6.9 (1.7)
Asian 5.0 (1.8) 5.5(1.8) 4.9(.8)
Sex .01 .01 .01
Female 4.8(1.6) 5.4 (1.7) 55(1.7)
Male 5.2 (1.7) 5.7 (1.7) 6.5 (1.6)
Age at enrollment (years) .01 .01 .09
<5 5.7 (1.8) 3.8(0.24) _a
5-9 5.0 (1.6) 5.8(1.7) 6.5(1.3)
10-12 5.0 (1.7) 5.6 (1.6) 6.0 (1.9)
13-17 48(17) 5.3(1.8) 5.5(1.8)
3ot applicable.

Caregiver Strain Symptom Clusters

The structure of the dendrogram produced from the hierarchical
agglomerative clustering procedure suggeststhat four symptom
clustersfit the datawell (Figure 1), with key drivers of caregiver
strain being (1) disrupted family relationships and time
interruption, (2) missed work, (3) worry about their child’'s

future and who felt tired and sad, and (4) financia strain. At
baseline, 71.4% (1176/1647) of caregivers experienced
symptoms in Cluster 1, 61.0% (1004/1647) experienced
symptoms in Cluster 2, 80.4% (1325/1647) experienced
symptoms in Cluster 3, and 20.8% (342/1647) experienced
symptomsin Cluster 4.

Figure 1. Caregiver strain symptom clusters among caregivers with a high Caregiver Strain Questionnaire-Short Form 7 at baseline. This figure shows

the key drivers of strain for caregivers of children with mental illness.

—

The Euclidean distance at which the symptoms merged for
Cluster 3was small and aligned with the grouping of symptoms
defined in the CGSQ-SF7 subjective strain subscale. Therefore,
further analysis of Cluster 3 was not conducted. However, the
financia strain and missed work symptoms merged with other
clusters at large Euclidean distances, suggesting that these
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Disrupted family relationships

Cluster 1
Time interruption
Missed work Cluster 2
Worried about child’s future
Feel tired or strained Cluster 3
Feel sad or unhappy
Financial strain Cluster 4

symptoms are distinct from each other. Consequently, we treated
thefinancial strain and work symptoms asindependent clusters.
This observation is a departure from the CGSQ-SF7 objective
strain subscale grouping that clusters financial strain, missed
work, time interruption, and disrupted family relationship
symptoms together [18].
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Caregiver Strain

Overall, the highest baseline caregiver strain was in the group
receiving psychiatry and lowest in the group receiving coaching
(Table 3). Basdline subjective measures of caregiver strain were
higher in al groups than objective measures of caregiver strain
(Table 3). Among those with high strain, areliable improvement
in the CGSQ-SF7 total was demonstrated in 78.9% (90/114)
caregivers in coaching, 68.5% (113/165) caregivers in

Loo et al

psychotherapy, and 65.2% (15/23) caregivers in psychiatry
(Table 4). Maintenance on the CGSQ-SF7 total was achieved
among caregivers without high strain for (93.2% (645/692)
caregivers in coaching, 90.4% (529/585) of caregivers in
psychotherapy, and 83.8% (57/68) of caregivers in psychiatry
(Table4). Rates of reliableimprovement and maintenance were
high for CGSQ-SF7 abjective and subjective scores (Table 4).
CGSQ-SF7 total, subscale, and cluster scores decreased from
baseline to follow-up across al programs (Table 5).

Table 3. Caregiverswith high and low-to-moderate Caregiver Strain Questionnaire-Short Form 7 scores at baseline.

Child-enrolled pro-  Total Objective Subjective
gram
Low-to-mod- Low-to-mod-  gaglj ne, H igh L ow-to-moder-
Basdine, Highstrain® eratestrain®, Baseline,  Highstran® eratestrain®, mean stran® n  aestrain®, n
mean (SD) n (%) n (%) mean (SD) n (%) n (%) (SD) (%) (%)
Coaching 5.0(1.7) 114 (14.1) 692(85.9) 2.1(0.8) 127(15.8) 679(84.2) 29(1.00 171(21.2) 635(78.8)
Psychotherapy 55(1.7) 165(22.0) 585(78.0) 2.3(0.8) 180(24.0) 570(76.0) 3.2(1.0) 235(31.3) 515(68.7)
Psychiatry 5.8 (1.7) 23(25.3) 68 (74.7) 2.4(0.9) 25 (27.5) 66 (72.5) 34(1.0) 37(40.7) 54(59.3)

8High strain was defined by having atotal score of 7.0 or more, an objective score of 3.0 or more, or a subjective score of 4.0 or more at baseline.
Bl ow-to-moderate strain was defined as havi ng atotal score lessthan 7.0, an objective score less than 3.0, or a subjective score less than 4.0.

Table 4. Rates of reliable improvement and maintenance among caregivers on the Caregiver Strain Questionnaire-Short Form 7.

Child-enrolled program  Total

Reliableimprove-  Maintained®. n

Objective
Reliable improve-

Subjective
Reliable improve-

ment?, n (%) (%) ment? n (%) Maintained®, n(%) ment? n (%) Maintained®, n (%)
Coaching 90 (78.9) 645 (93.2) 93(73.2) 633 (93.2) 119 (69.6) 596 (93.9)
Psychotherapy 113 (68.5) 529 (90.4) 114 (63.3) 506 (88.8) 160 (63.8) 477 (92.6)
Psychiatry 15 (65.2) 57 (83.8) 17 (68.0) 58 (87.9) 18 (48.6) 48 (88.9)

8Reliable improvement was determined among caregiver-child dyads with high strain and defined as having a minimum detectable change of —1.13 or
lower on the total score, —0.66 for the objective score, and —0.76 for the subjective score.

bMaintained was determined among caregiver-child dyads with nonelevated strain and defined as having a minimum detectable change no less than
-1.13 on the total score, —0.66 for the objective score, and —0.76 for the subjective score.
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Table 5. Caregiver Strain Questionnaire-Short Form 7 total, subscales, and cluster scores among caregivers at baseline and follow-up.

Baseline, Follow-up, Paired meandiffer- Percent change
Child-enrolled program mean (SD) mean (SD) ence (95% ClI) (%) t test (df) P value? Cohend
Coaching
Total 7.8(0.8) 53(16) 25(2.2-2.8) 321 16.8 (113) <.001 1.9
Objective 7.5 (1) 53(L7) 22(1.9-25) -29.3 14.9 (126) <.001 1.6
Subjectiveand Cluster 3 7-3(2) 51(16) 22(19-24) -30.1 17.0 (170) <.001 16
Cluster 1€ 6.4 (L.7) 55(15)  0.9(0.7-1.1) -14.0 10.3 (409) <.001 0.6
Cluster 29 2.7(0.8) 1.8(0.9) 0.9 (0.7-0.9) -333 17.2 (445) <.001 0.9
Cluster 46 2.7(0.9) 17(09)  1.0(0.8-12) -370 9.4 (130) <.001 11
Psychother apy
Total 7.8(0.6) 58(1.9) 2.0(L7-2.3) -25.6 13.7 (164) <.001 14
Objective 7.5(0.9) 57(19) 18(1521) -24.0 13.1(179) <.001 1.2
Subjective and Cluster 2 7-3(0.9) 55(1.9)  18(1.6-2.0) -24.7 15.2 (234) <.001 1.2
Cluster 16 6.7 (1.6) 58(17) 1.0(0.81.2) -13.4 10.2 (373) <.001 0.7
Cluster 29 2.7(0.8) 20(1.1)  0.7(0.6-0.8) -25.9 15.0 (491) <.001 0.8
Cluster 4° 2.7(0.9) 20(11)  0.7(05-0.9) -25.9 7.5 (186) <.001 0.7
Psychiatry
Total 8.1(0.8) 6.1(1.8) 20(1327) -24.7 5.9 (22) <.001 12
Objective 7.9(1.0) 6.3(17) 1.6(0.8-2.2) -20.3 4.5 (24) <.001 11
Subjective and Cluster 2 74 (L.1) 57(18)  17(1223) -230 6.4 (36) <.001 11
Cluster 16 6.8 (16) 60(L7) 08(0.3-1.3) -11.8 3.3(54) <.001 05
Cluster 2 2.9(0.9) 22(11)  07(0511) -24.1 5.5 (65) <.001 0.8
Cluster 4° 2.8(1.0) 19(08) 0.9(0.5-1.4) -32.1 4.1 (23) <.001 1.0

& test P valueis significant at .008 after adjusting for multiple comparisons using Bonferroni correction.
BCluster 3is made up of the same items as the Caregiver Strain Questionnaire-Short Form 7 subjective subscale.
Cluster 1 includes disrupted family relationships and time interruption items.

dcluster 2 includes the missed work item.
€Cluster 4 includes the financial strain item.

Association Between Caregiver Strain and Child
Behavioral Health Severity

There was a strong positive association between baseline
CGSQ-SF7 total scoreand PSC-17 total score (coaching: 3=.16,
P<.001; psychotherapy: 3=.13, P<.001; and psychiatry: 3=.14,
P<.001; Table S1 in Multimedia Appendix 1). There was also
astrong positive association between the change in CGSQ-SF7
total score and PSC-17 total score from baseline to follow-up
(coaching: =.14, P<.001; psychotherapy: =.13, P<.001; and
psychiatry: 3=.09, P=.01; Table S1 in Multimedia Appendix
2).

Discussion

Principal Findings
Although thereisagrowing literature supporting digital mental
health models for the adult population [25-27], thereisfar less
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research evaluating specific digital mental health models for
children, teens, and their families [28]. In this study, we
evaluated the effect of aweb-based, multitiered pediatric mental
health care intervention on caregiver strain and identified
symptom clusters of caregiver strain measured within the
CGSQ-SF7 associated with caring for a child with a mental
health condition.

This analysis has 2 key findings. First, overall caregiver strain
as measured by the CGSQ-SF7 total score, which is highly
associated with their child’'s symptom severity, can improve
with amix of clinical interventions for the child and caregiver
including coaching, psychotherapy, and psychiatry delivered
on the web. Our results were consistent with previous studies
that demonstrated that the severity of the child’s problemsisa
key predictor of caregiver strain [29]. By matching patientsand
their families to the appropriate care pathway (ie, coaching vs
psychotherapy vspsychiatry) based on both the child’s symptom
severity and family preference, this study suggests that these
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sources of caregiver strain can be improved. Not surprisingly,
given their baseline acuity, familiesin coaching required fewer
sessions and could be cared for in a shorter timeframe than
families receiving the most intensive psychiatric care, which
suggeststhat lower-intensity interventions may be animportant
part of the overall care landscape for families. Although other
authors have found caregiver strainto vary by race and ethnicity
in the adult mental health literature [6], we did not. Thiswould
be worth evaluating in a future analysis of caregivers for
children.

Second, the drivers of caregiver strain measured within the
CGSQ-SF7 vary among families with children in need of
behavioral health services. While providing carefocused onthe
child is beneficial for caregiver outcomes, it may also be
valuable to target additional care to the specific needs of the
caregiver. Targeted interventions may be more possible with
the identification of key drivers of caregiver strain, which may
be overlooked when relying on the CGSQ-SF7 total, objective,
or subjective subscales alone. Specifically, disrupted family
relationships and timeinterruptions, missing work, and financial
strain are distinct caregiver strain symptoms within the
CGSQ-SF7 that independently clustered in our population.
Despite these symptoms being objective measures of caregiver
strain, it may be insightful for providersto not only administer
the CGSQ-SF7, but also to individually evaluate these distinct
symptom clusters within the CGSQ-SF7 objective subscale,
and include these considerations in care planning, as they may
provide insights into the specific action plan and supportive
interventionsfor each family. For example, for those caregivers
for whom disrupted family relationships and time interruption
were key drivers of caregiver strain, whole-family counseling
or marital counseling may be warranted [30]. Similarly, those
caregivers most worried about their child’sfuturewho fedl tired
and sad may benefit from individual care or respite programs
[31]. In addition, employers may have arolein mitigating strain
among caregivers of children with mental illness. For caregivers
for whom missed work was a key driver of strain, a more
flexible work schedule may be helpful, and a robust benefit

Data Availability

Loo et al

offering of no and low-cost mental health solutions may be
particularly helpful for caregiversfor whom the financial strain
of caring for their children was the key driver of their strain.
Future research should specifically evaluate additional
interventions for caregivers, and whether those are most
impactful delivered separately for caregivers or embedded within
care for the family.

Limitations

Our analysis had severa limitations; the first being our
retrospective, observational design that did not include
randomization or a control group. The second limitation is
driven by our limited demographic data on each dyad which
only included the age, gender, and race and ethnicity of the
child. This lack of broad demographic data meant we were
unable to control other important demographic variables, such
as socioeconomic status, rurality, and family structure, since
users are not currently required to provide this information to
receive care. Third, whileuncommon, itis possiblefor multiple
caregiversto beinvolved in care. Fourth, we do not account for
the number of care sessions completed by each dyad and how
dose may moderate outcome estimates. Finally, this analysis
aggregated all mental health diagnoses and concerns into one
group. Specific diagnoses and concerns may have varying
outcomes to web-based behavioral health programs and have
different sources of caregiver strain. Future studieswill address
these limitations.

Conclusion

This analysis of a web-based, multi-tiered pediatric mental
health care model demonstrates a positive impact on caregiver
strain among a privately insured population with access to a
computer or smartphone. We also identified common sources
of caregiver strain measured within the CGSQ-SF7 among
parents caring for a child with a mental health condition. We
hope this work will inform the ongoing development of
web-based pediatric mental health models and the designs of
health benefits for commercially insured populations.

The data sets generated during and/or analyzed during this study are not publicly available but are avail able from the corresponding
author on reasonable request. STROBE guidelines were adhered to and submitted as Multimedia Appendices.
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