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BACKGROUND: Psychiatric comorbidity is common in pe-
diatric medical and surgical hospitalizations and is associ-
ated with worse hospital outcomes. Integrating medical or
surgical and psychiatric hospital care depends on accurate
estimates of which hospitalized children have psychiatric co-
morbidity.

OBJECTIVE: We conducted a study to determine agreement
of family report (FR) and clinician documentation (CD) identifi-
cation of psychiatric diagnoses in hospitalized children.
DESIGN AND SETTING: This was a cross-sectional study at
a tertiary-care children’s hospital.

PATIENTS: The patients were children and adolescents (age,
4-21 years) who were hospitalized for medical or surgical in-
dications.

MEASUREMENTS: Psychiatric diagnoses were identified
from structured interviews (FR) and from inpatient notes and
International Classification of Diseases codes in medical re-
cords (CD). We compared estimates of point prevalence of any

comorbid psychiatric diagnosis using each method, and esti-
mated FR-CD agreement in identifying psychiatric comorbidity
in hospitalized children.

RESULTS: Of 119 study patients, 26 (22%; 95% confidence
interval [Cl], 14%-29%) had a psychiatric comorbidity identi-
fied by FR, 30 (25%; 95% ClI, 17%-34%) had it identified by
CD, and 37 (23%-40%) had it identified by FR or CD. Agree-
ment between FR and CD was low overall (x = .46; 95% Cl,
.27-.66), highest for attention-deficit/hyperactivity disorder (k
=.78; 95% Cl, .59-.97), and lowest for anxiety disorders (k =
.11; 95% ClI, -.16 to .56).

CONCLUSIONS: Current methods may underestimate the
prevalence of psychiatric conditions in hospitalized children.
Information from multiple sources may be needed to develop
accurate estimates of the scope of the population in need of
services so that mental health resources can be appropriate-
ly allocated. Journal of Hospital Medicine 2017;12:245-250.
© 2017 Society of Hospital Medicine

Psychiatric conditions affect 1 in 5 children,'? and having a
comorbid psychiatric condition is associated with worse out-
comes in children hospitalized for medical or surgical indi-
cations.*? Although little is known about interventions for
improving outcomes for hospitalized children with psychiatric
conditions,® several interventions that integrate medical and
psychiatric care are known to improve ambulatory patient out-
comes.”™ The success of initiatives that test whether integrat-
ed medical and psychiatric care models can improve pediatric
hospital outcomes depends on reliable identification of comor-
bid psychiatric conditions and family and clinician having a
shared understanding of a patient’s psychiatric diagnoses.
Mental health care system fragmentation, stigma, and
privacy issues’>?° may contribute to clinical teams and fami-
lies having disparate views of psychiatric comorbidities. Ev-
idence suggests that hospital clinicians caring for pediatric
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medical and surgical inpatients are often unaware of a psy-
chiatric condition that has been diagnosed or managed in
the ambulatory setting,*® even in cases in which the patient
and family are aware of the diagnosis. Conversely, for other
patients, clinicians may be aware of a psychiatric diagnosis,
but patient and family may not share that understanding or
reliably report a psychiatric diagnosis.?!* Although hospital-
ization may not be the ideal setting for identifying a new psy-
chiatric diagnosis, given the short-term relationship between
patient and clinical care team, addressing and managing a
psychiatric comorbidity that is known to family or clinician
are important elements of patient-centered hospital care.

The success of interventions in improving hospital out-
comes for hospitalized children with psychiatric comor-
bidity depends on patients, families, and clinicians having
a shared understanding of which patients have psychiatric
conditions, and on accurate estimates of the scope of the
population in need of psychiatric care during pediatric hos-
pitalization.

We conducted a study to compare estimates of point prev-
alence of psychiatric comorbidity identified by family report
(FR) or clinician documentation (CD) and to determine the
degree of FR-CD agreement regarding the presence of psy-
chiatric comorbidity in hospitalized children.
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METHODS

We estimated point prevalence and determined FR-CD
agreement regarding diagnosed psychiatric comorbidities in a
cross-sectional sample of pediatric medical and surgical hos-
pitalizations at Children’s Hospital of Philadelphia (CHOP).
CHOP is a free-standing 535-bed children’s hospital that
serves as a community hospital for the city of Philadelphia; a
regional referral center for eastern Pennsylvania, Delaware,
and southern New Jersey; and a national and internation-
al quaternary referral center. This study was approved by
CHOP’s institutional review board.

Patients eligible for inclusion in the study were 4 to 21
years old and hospitalized for a medical or surgical indica-
tion. Patients were ineligible if they were hospitalized for
a primary psychiatric indication, were medically unstable
(eg, received end-of-life care or escalating interventions
for a life-threatening condition), had significant cognitive
impairment precluding communication (eg, history of severe
hypoxic-ischemic encephalopathy), or did not speak English
(pertains to consenting parent, guardian, or patient).

The cross-sectional patient sample was selected using a
point prevalence recruitment strategy. All eligible patients
on each of CHOP’s 20 inpatient medical, surgical, and crit-
ical care units were approached for study participation on 2
dates between July 2015 and March 2016. To avoid enrolling
the same patient multiple times for a single hospitalization, we
separated recruitment dates on each unit by at least 3 months.
A goal sample size of 100 to 150 patients was selected to pro-
vide precision sufficient to achieve a confidence interval (CI)
of 10% around an estimate of the point prevalence of any
mental health condition.

To obtain family report of prior psychiatric diagnoses, we
interviewed patients and/or their parents during the hospi-
talization. For 18- to 21-year-old patients, the adolescent
patient completed the interview. For patients under 18 years
old, parents completed the interview, and for 14- to 17-year-
old adolescents,either the parent, the patient, or both could
complete the interview. Adolescents were asked to complete
the interview confidentially without a parent present. The
structured interview included questions derived from the Na-
tional Survey of Children’s Health** and the Services Assess-
ment for Children and Adolescents? to report the patient’s
active psychiatric conditions. Interviewees reported whether
the patient had ever been diagnosed with any psychiatric dis-
order, whether the condition was ongoing in the year prior to
hospitalization, and whether the patient received any mental
health services in clinical settings or school in the 12 months
prior to hospitalization.

For CD, we identified a psychiatric diagnosis associated
with the index hospitalization if a psychiatric diagnosis was
noted in the patient’s admission note, discharge summary,
or hospital problem list, or if an International Classification of
Diseases (ICD) code for a psychiatric diagnosis was submitted
for billing for the index hospitalization. The Healthcare Cost
and Utilization Project condition classification system was
used to sort psychiatric condition codes®?*" into 5 catego-

ries: attention-deficit/hyperactivity disorder (ADHD), anxi-
ety disorders, depression, disruptive behavior disorders, and
autism spectrum disorders. A residual category of other, less
common psychiatric conditions included eating disorders,
attachment disorders, and bipolar disorder.

For each condition category, we determined the point
prevalence of having a psychiatric diagnosis identified by
FR and having a diagnosis identified by CD. We used Mc-
Nemar tests to compare point prevalence estimates, the
Clopper-Pearson method to calculate Cls around the esti-
mates,?® and Cohen « statistics to estimate FR—CD agreement
regarding psychiatric diagnoses, grouping patients by type of
psychiatric diagnosis and by clinical and demographic char-
acteristics. All statistical tests were 2-sided, and P < 0.05 was
used for statistical significance. All statistical analyses were
performed with Stata Version 13.1 (StataCorp, College Sta-
tion, Texas).

RESULTS

Of 640 patients hospitalized on study recruitment dates, 411
were ineligible for the study (282 were <4 or >21 years old,
42 were not English speakers, 37 had cognitive impairment,
30 were not medically stable, and 20 were admitted for a
primary psychiatric diagnosis). Of the 229 eligible patients,
119 (52%) enrolled. Included patients were 57% female; 9%
Hispanic; and 35% black, 55% white, and 15% other race.
Forty-eight percent of the enrollees had Medicaid (48%),
and 52% had private health insurance. Mean age was 12.3
years. Of enrolled patients, 38% were admitted to subspe-
cialty medical services. Enrollee demographics were represen-
tative of hospital-level demographics for the study-eligible
population; there were no significant differences in age, sex,
race, ethnicity, payer type, or hospital service admission type
between enrollees and patients who declined to participate
(all Ps > 0.05). Table 1 lists demographic and clinical charac-
teristics of the complete study sample and of the groups with
FR- or CD-identified psychiatric diagnosis.

Of 119 enrollees, 26 (22%; 95% CI, 15%-30%) had at
least 1 FR-identified comorbid psychiatric diagnosis, and 30
(25%; 95% CI, 17%-33%) had at least 1 CD-identified di-
agnosis. In 13 cases, adolescents (age, 14-17 years) and their
parents both completed the structured interview; there were
no discrepancies between interview results.

In total, 39 of 119 patients (33%, 95% CI: 24-42%) had ei-
ther a family-reported or clinician-documented psychiatric di-
agnosis at the time of hospitalization. For 17 of 119 patients
(14%; 95% CI: 9-22%), family-report and clinician-docu-
mentation both identified the patient as having a comorbid
psychiatric diagnosis. For 9 of 119 patients (8%; 95% CI:
4-14%) families reported a psychiatric diagnosis, but clini-
cians did not document one. Conversely, for another 13 of
119 patients (11%; 95% CI: 6-18%), a clinician document-
ed a psychiatric diagnosis but the family did not report one.
The Figure shows the point prevalence of family-reported
psychiatric diagnoses and clinician-documented psychiatric
diagnoses for 5 common psychiatric condition categories.
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TABLE 1. Demographic and Clinical Characteristics of Children and Adolescents Hospitalized With
Family-Reported or Clinician-Documented Psychiatric Comorbidity at 1 Tertiary-Care Children’s Hospital

Psychiatric Comorbidity Group

All Family- Clinician- Family-Reported or

Characteristic Patients Reported Documented Clinician-Documented
n 119 26 30 39
Mean (SD) age, y 12.3(4.9) 12.8 (4.9 14.7 (4.7) 14.0 (4.9
Sex, %

Male 43 38 33 33

Female 57 62 67 66
Hispanic, % 9 8 7 8
Private insurance, % 52 65 53 56
Race, %

Black 30 23 26 28

White 55 77 60 62

Other 15 0 13 10
Admission indication, %

General medical 19 31 20 26

Subspecialty medical 38 38 47 4

Surgical 26 23 17 15

Critical care 17 8 17 18

NOTE: Abbreviation: SD, standard deviation.

The most common psychiatric conditions reported by
families or documented by clinicians were ADHD (n=16,
13%), anxiety (n=19, 16%), and depression (n=15, 13%).
Estimates of the point prevalence of psychiatric conditions
were similar when using either family report or clinician
documentation alone to identify patients with psychiatric
conditions. However, when family report and clinician doc-
umentation were used together to identify patients with psy-
chiatric comorbidity, the estimated point prevalence of psy-
chiatric comorbidity was significantly higher for depression,
anxiety, and autism. Table 2 displays the point prevalence of
patient- and parent-reported psychiatric diagnoses and clini-
cian-documented psychiatric diagnoses.

Although point prevalence estimates were similar for FR-
and CD-identified comorbid psychiatric conditions, FR—CD
agreement was modest. It was fair for any psychiatric diagno-
sis (k = .49; 95% ClI, .30-.67), highest for ADHD (x = .79;
95% ClI, .61-.96), and fair or poor for other psychiatric con-
ditions (x range, .11-.48). Table 3 lists the FR—-CD agreement
data for psychiatric diagnoses for hospitalized children and
adolescents.

We compared the distribution of FR and CD psychiat-
ric diagnoses with FR use of mental health services. Of the
119 patients, 47 (39%; 95% CI, 31%-49%) had used men-
tal health services within the year before hospitalization. Of
these 47 patients, 15 (32%; 95% CI, 19%-47%) had a psy-
chiatric diagnosis identified by both FR and CD, 6 (13%;
95% ClI, 5%-26%) had a diagnosis identified only by FR,
8 (17%; 95% CI, 8%-30%) had a diagnosis identified only
by CD, and 18 (38%; 95% CI, 25%-54%) had no FR- or
CD-identified diagnosis. For 5 (38%; 95% CI, 14%-68%) of

Disruptive Behavior Disorder _
Autism -
Anxiety Disorcor [N
Other Psychiatric Condition _

0 5 10 15 20
Percent of Patients
Reported by Family and . Documented by Reported by
Documented by Clinician Clinician Only Family Only

FIG. Point prevalence of family-reported psychiatric diagnoses and clinician-
documented psychiatric diagnoses for 5 common psychiatric condition categories.
NOTE: Abbreviation: ADHD, attention-deficit/hyperactivity disorder.

the 13 patients with a CD-only diagnosis, the family reported
no use of mental health services within the year before hospi-
talization.

DISCUSSION

At a tertiary-care children’s hospital, we found high point
prevalence of comorbid psychiatric conditions and low
agreement between FR- and CD-identified psychiatric con-
ditions. Estimates of the prevalence of psychiatric comorbid-
ity among pediatric medical and surgical inpatients were sim-
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TABLE 2. Point Prevalence of Family Report and
Clinician Documentation of Comorbid Psychiatric
Diagnoses for 119 Children and Adolescents
Hospitalized at 1 Tertiary-Care Children’s Hospital

Condition Point Prevalence, % (95% Cl)
Family Clinician Family Report or
Report Documentation  Clinician Documentation
Anxiety 8(3-13) 9 (4-15) 16 (9-23)
ADHD 12 (6-18) 11 (6-17) 13(7-19)
Depression 8(3-12) 8(3-13) 13 (7-19p
Autism 5(1-9P 2 (0-4) 5(1-9p
Disruptive behavior disorder 3(0-5 5(1-9 6 (2-10)
Other 2(0-4) 5(1-9) 7 (2-11)
Any psychiatric condition 22 (14-29) 25 (17-33) 33 (24-41)°

“ncludes attachment disorder, eating disorder, and bipolar disorder.
bStatistically significant (P < 0.05) difference from clinician documentation prevalence estimates.
NOTE: Abbreviations: ADHD, attention-deficit/nyperactivity disorder; Cl, confidence interval.

TABLE 3. Agreement of Family Report and Clinician
Documentation of Comorbid Psychiatric Diagnoses
by Patient Characteristics

Family Report or
Clinician Documentation of

Characteristic Psychiatric Diagnosis, n K (95% Cl)
Sex

Female 26 .39 (1510 .64)

Male 13 .63 (.3510.90)
Race

White 24 .63 (4210 .84)

Other 15 .21 (-.0910 .52)
Age,y

>12 27 .30 (.04 to .56)

<12 12 .69 (4310.94)
Insurance

Private 22 .54 (.3110.78)

Public 17 41 (1310.69)
Service

General medical 10 .39 (-.0110.79)

Subspecialty medical 16 .55 (2810 .82)

Surgical 6 .89 (6810 1.0)

Critical care 7 -17 (3910 .05)
Psychiatric diagnosis

ADHD 16 79 (.61 t0.96)

Depression 15 37 (.08 10 .67)

Autism 6 .48 (.06 t0 .91)

Disruptive behavior disorder 7 43 (.02 10 .84)

Anxiety 19 11 (~16 10 .56)

Other® 8 .20 (.16 10 .56)

Any psychiatric condition 39 .49 (.30 0 .67)

“Includes attachment disorder, eating disorder, and bipolar disorder.
NOTE: Abbreviations: ADHD, attention-deficit/hyperactivity disorder; Cl, confidence interval.

ilar for FR- and CD-identified psychiatric conditions, though
each method missed about one third of the cases identified

by the other method. FR only and CD only each identified
about 1 in 4 or 5 hospitalized children and adolescents with

a psychiatric comorbidity. When FR and CD were combined,
a comorbid psychiatric diagnosis was identified in about 1 in
3 medical and surgical inpatients aged 4 to 21 years. FR—-CD
agreement was substantial only for ADHD and was fair to
slight for most other psychiatric conditions, including au-
tism, depression, anxiety, and disruptive behavior disorders
(eg, conduct disorder, oppositional defiant disorder).

Our finding that psychiatric conditions were more com-
monly reported by families and documented by clinicians for
white patients is consistent with a large body of evidence
showing that racial or ethnic minority patients experience
more stigma related to mental health diagnoses and use men-
tal health services less.??*? Families were more likely to report
use of mental health services than a known mental health
diagnosis. This finding may reflect families’ willingness to
use services even if they do not understand or experience
stigma related to psychiatric diagnoses. Alternatively, use of
mental health services without a diagnosis may reflect clini-
cians’ willingness to refer a child for services when the child
is perceived to have an impairment even in the absence of a
clear psychiatric diagnosis.

The low FR-CD agreement regarding psychiatric condi-
tions in hospitalized children and adolescents raises 3 issues
for pediatric hospital care. First, earlier studies likely under-
estimated the prevalence of these conditions. A 2014 study
of a national sample found that 13% of children hospital-
ized for a physical health condition had psychiatric comor-
bidity.”> That study and other large-scale studies showing a
high and increasing prevalence of primary psychiatric con-
ditions in hospitalized children and adolescents have relied
on administrative data derived from clinician-documented
diagnoses.”>?" Our study findings suggest that reliance on
administrative data could result in underestimation of the
prevalence of psychiatric comorbidity in hospitalized chil-
dren by as much as 40%. Pediatric hospitals are reporting a
shortage of pediatric mental health specialists.** Augment-
ing estimates of the prevalence of psychiatric comorbidity
in hospitalized children with reports from other sources,
including families or outpatient administrative records, may
aid health systems in allocating mental health resources for
pediatric inpatients.

The second issue is that the present data suggest that fam-
ilies and clinicians do not share the same information about
a child’s psychiatric diagnoses when the child is hospitalized
for a medical condition or surgical procedure. Low FR-CD
agreement regarding psychiatric diagnoses suggests families
and clinical teams are not always “on the same page” about
psychiatric needs during hospitalization. Implications of this
finding are relevant to inpatient and ambulatory care set-
tings. In cases in which a clinician recognizes a psychiatric
condition but the family does not, the family may not seek
outpatient treatment. In the present study, one third of pa-
tients with a psychiatric diagnosis identified by CD but not
FR were not engaged in ambulatory treatment for the condi-
tion. Conversely, a psychiatric diagnosis identified by FR but
not CD suggests clinical teams lack the skills and knowledge
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needed to elicit information about psychiatric conditions
and their potential relevance to inpatient care. As a result,
clinicians may miss opportunities to provide interventions
that may improve physical or mental health outcomes. For
example, clinical teams with information about a patient’s
anxiety disorder may be better able to provide brief inter-
ventions to prevent medical treatments from triggering anx-
iety symptoms and to mitigate the risk for traumatic stress
symptoms related to the hospitalization.

The third issue is that anxiety disorders were most likely
to be the subject of FR-CD disagreement. This finding iden-
tifies children with anxiety disorders as a priority population
for research into differences between families and clinicians
in understanding patients’ psychiatric diagnoses. Our find-
ings suggest families and clinicians have different views
of patients’ anxiety symptoms. Anxiety disorders are a risk
factor for worse outcomes in children with chronic physical
conditions,>**7 and acute hospitalization is associated with
posthospital anxiety symptoms.’®** Thus, anxiety disorders
are particularly relevant to hospital care and are a priority
for research on the differences between families’ and clini-
cians’ perspectives on children’s psychiatric diagnoses.

Our findings should be interpreted in the context of study
limitations. First, because of resource limitations, we did not
obtain psychiatric diagnostic evaluations or records to con-
firm FR- and CD-identified psychiatric diagnoses. Although
this lack of clinical confirmation could have resulted in mis-
classification bias, the risk of bias was no higher than in many
other studies that have successfully used hospital records?!?
and family reports to identify psychiatric comorbidity.*® Sec-
ond, because the study included only English-speaking pa-
tients and families, results cannot be generalized to non-En-
glish-speaking populations. Third, this was a single-center
study, conducted in a free-standing tertiary-care children’s
hospital. Sample size was small, particularly for estimating the
prevalence of individual psychiatric conditions. Patient char-
acteristics and clinical practice patterns may differ at other
types of hospitals. Larger multicenter studies are warrant-
ed. Despite these limitations, our results provide important
new information that can further our understanding of the
epidemiology of psychiatric conditions in hospitalized chil-
dren. This information should interest clinical teams car-
ing for children with comorbid physical and mental health
conditions.

CONCLUSIONS

Low FR-CD agreement regarding hospitalized children’s
psychiatric comorbidities suggests that patients and their
families and clinicians do not always share the same infor-
mation about these comorbidities, and that the prevalence
of psychiatric comorbidity in hospitalized children is likely
underestimated. To allocate adequate resources for these
children, health systems may need to obtain information
from multiple sources. Furthermore, we need to better our
understanding of strategies for communicating about hospi-
talized children’s psychiatric conditions so that we can de-

Psychiatric Diagnoses in Pediatric Inpatients | Doupnik et al

velop interventions to improve hospital outcomes for this
vulnerable population.
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