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Abstract

Background and objectives: Previous studies have demonstrated an increase in mental health
emergencies among youth seen in ambulatory and emergency room settings during the COVID-19
pandemic. This study investigates rates of mental health-related consultation and markers of illness
severity since the start of the pandemic.
Methods: We evaluated all pediatric patients admitted to a single children’s hospital from March
2019 to March 2021 who received psychiatry and/or psychology consults. We report the absolute
number of these patients, as well as the proportion of all study site admissions who received such
consults. Severity of psychiatric illness was described in terms of LOS, disposition, and use of
restraints and psychotropic medications.
Results: The number and proportion of pediatric patients receiving psychiatry and/or psychology
consults rose during the pandemic. Participants also became proportionally more female and older.
The study population had higher odds of requiring restraints and antipsychotics during the
pandemic.
Conclusions: More pediatric inpatients at the study site have required psychiatric care during the
pandemic. The severity of mental illness in this population appears to have worsened based on
increased utilization of as-needed psychotropic medications and restraints. These findings highlight
the changes experienced by patients and providers during the pandemic and merit further study.
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Introduction

The COVID-19 pandemic has had tragic effects on pediatric mental health. Pre-pandemic, youth–
–especially adolescents––suffered disproportionate rates of mental illness (Dalsgaard et al., 2020).
Adolescents have few effective coping strategies (Thapar et al., 2012), and the pandemic has
amplified psychosocial stressors including housing and food insecurity (Elsahoryi et al., 2020),
parental substance abuse and mental illness (Gadermann et al., 2021), and domestic violence
(Moreira & Pinto da Costa, 2020). Youth have also been cut off from extrafamilial social support
(Magson et al., 2021). The pandemic’s impact on this population has been so severe that the
American Academy of Pediatrics, American Academy of Child and Adolescent Psychiatrists, and
Children’s Hospital Association all jointly declared a national emergency in child and adolescent
mental health in October 2021 (American Academy of Pediatrics, 2021).

Pediatric emergency department (ED) visits and inpatient stays relating to mental illness in-
creased in the spring of 2020 (Brooks & et al., 2020; Ghosh et al., 2020; Leeb et al., 2020).
Unfortunately, many outpatient mental health facilities closed at this time, and few remaining
facilities offered telehealth services (Cantor et al., 2021). Youth increasingly presented in crisis in
ED and hospital settings, often subsequently falling under the care of inpatient psychiatry and/or
psychology consult-liaison services (Leeb et al., 2020). However, little research has been done to
more fully examine the magnitude of this phenomenon.

Here, we describe the population of patients admitted to an academic, tertiary care, children’s
hospital who received psychiatry and/or psychology consultation from March 2019 to February
2021. We explore changes in consultation volume, and characterize proxies of mental illness
severity, prior to and during the pandemic. Overall, we hoped to understand the impact of the
pandemic on mental health consultation in the pediatric hospital setting.

Methods

Study design

The study is a single-site, retrospective, descriptive chart review exploring inpatient psychiatry and
psychology consultation. We defined three time periods: pre-pandemic (3/1/2019 to 3/15/20), early
pandemic (3/16/2020 to 6/30/2020), and mid-pandemic (7/1/2020-2/28/2021). This allowed a
comparison of changes in consultation before and during the pandemic, accounting for the fact that
fromMarch to June 2020, up to 20% of study site beds were allocated to adult COVID-19 patients at
the study site and many psychiatric admissions were being deferred. As such, we felt that, though
they are of different lengths, these periods warranted distinction.

We describe and compare participants between these periods using descriptive demographic data
and monthly consultation volumes. We further assess the number of patients receiving Psychiatry
and/or Psychology consults in each month, as well as the proportion of all-cause pediatric ad-
missions receiving such consultation. In addition, we examine clinical data highlighting potential
severity. As there is no validated acuity or severity of mental illness score, we utilized the following
proxy measures: antipsychotic (haloperidol, chlorpromazine, quetiapine, risperidone, aripiprazole,
olanzapine, and ziprasidone) use, benzodiazepine (midazolam, lorazepam, clonazepam, diazepam,
and alprazolam) use, restraint use, length of stay (LOS), and rate of discharge to inpatient psychiatry.
Length of stay was measured as the time from admission to the general pediatrics unit to the time of
discharge, and excluded any time spent in the emergency department and/or inpatient psychiatry
unit. The study was approved by our health system’s IRB with minimal risk exemption.
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Setting and population

The study population included all patients of ages 0–21 admitted to the study site from March 2019
to March 2021 who received psychology and/or psychiatry consults. Patients were excluded if they
presented to Psychiatric Emergency Services or inpatient psychiatry. Extracted data included
demographic data, LOS, disposition, and use of benzodiazepines, antipsychotics, and restraints.

The study site is a 234-bed academic, urban, midwestern children’s hospital, receiving ap-
proximately 8000 annual admissions. The Pediatric Consultation-Liaison Psychiatry Service in-
cludes a child and adolescent psychiatrist, nurse practitioner, child and adolescent psychiatry fellow,
and psychiatry social worker. The Pediatric Psychology Service includes a pediatric psychology
faculty and fellow. The services commonly collaborate on patients; however, psychiatry is more
commonly consulted for patients requiring medication and/or restraints, as well as patients with
overlapping mental and physical health needs (including eating disorders, somatic symptom and
related disorders, suicide attempts, and substance use concerns). No significant changes to the
composition or workflow of the consultation services occurred during the study period.

Statistical analysis

Analyses were performed using R v4.0.5 and package lme4 v1.1-26. Comparisons between periods
were performed with chi-squared tests with Bonferroni correction. Mixed effects logistic regression
was used to estimate the odds of requiring restraints based on time period, controlling for fixed
effects of age, sex, race (white vs. nonwhite), psychology and psychiatry consultation, length of
stay, benzodiazepine administration, and psychotherapeutic administration. Mixed effects logistic
regression was also used to estimate the odds of requiring as-needed psychotherapeutics and
benzodiazepines based on time period, controlling for fixed effects of age, sex, race (white vs.
nonwhite), psychology and psychiatry consultation, length of stay, and benzodiazepine or psy-
chotherapeutic administration as appropriate. A linear mixed effects model was used to estimate the
LOS, controlling for age, sex, race (white vs. nonwhite), psychology and psychiatry consultation,
length of stay, restraint use, psychotherapeutic administration, and benzodiazepine administration.

Results

Participant characteristics

The study sample included 2103 visits from 1636 patients. The average age was 14.0 years, 57.9%
were female, and 68.6% identified as White (Table 1). During the pandemic, participants became
proportionally more female (64.1%, mid-pandemic vs. 55.3%, pre-pandemic; p = .001) and older
(average age, 14.8 years during mid-pandemic vs. 13.4 years pre-pandemic, p < .001).

Changes during the pandemic

Total hospital admissions averaged 687 per month pre-pandemic, with an average of 51 patients
(7.5%) requiring psychiatry consult and 58 (8.5%) requiring psychology consult. These figures all
declined during the early pandemic period, with total admissions averaging 463 per month, of whom
an average of 31 (6.6%) required psychiatry consult and 41 (8.8%) required psychology consult.
During the mid-pandemic period, total admissions recovered to 595 per month, of whom an average
of 61 (10.1%) required psychiatry consult and 51 (8.6%) required psychology consult. The
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proportional increase in patients requiring psychiatry consult between pre- and mid-pandemic
periods was statistically significant (p < .001). Additionally, a larger percentage of patients were
discharged to inpatient psychiatry during the pandemic (6.7%, pre; 12.4%, early; 11.4%, mid, p =
.002). The proportion of all-cause pediatric admissions requiring psychiatry and/or psychology
consultation during each month of the study period is shown in Figure 1.

Severity of mental health needs

During early and mid-pandemic periods, participants had higher odds of requiring restraints (AOR =
3.76 early, p = .009; 3.52 mid, p = .001) and antipsychotics (AOR = 2.25 early, p = .002; 1.81 mid, p
< .001) compared to pre-pandemic. During early pandemic, participants also had higher odds of
requiring benzodiazepines (AOR = 1.90, p = .002), and shorter LOS (AOR = 0.85, p = .035)
compared to pre-pandemic. Neither LOS nor benzodiazepine use differed significantly between pre-
and mid-pandemic periods (Table 2).

Discussion

Pediatric psychiatry consultation among pediatric inpatients increased during the pandemic. To our
knowledge, this is the first study to assess the effects of the pandemic on mental health consultation
in a pediatric inpatient medical setting.

As of March 2021, all-cause admissions remained below pre-pandemic levels. However, the
number of patients requiring mental health consults surpassed pre-pandemic numbers by July 2020,
rising since that time with disproportionately more psychiatry consults. As such, a larger share of
inpatient care at the study site now involves mental health consultation. The rise was attributable
entirely to psychiatry consultation.

Table 1. Study Participant Demographics and Primary Outcomes Across Pre-Pandemic, Early Pandemic, and
Mid-Pandemic Periods. p-values are reported for differences between study periods.

Pre-pandemic Early pandemic Mid-pandemic p-value

N, total 932 153 551
Age, median, [IQR] 13.4 [1.8, 16.9] 14.6 [8.7, 17.4] 14.8 [9.8, 17.4] < .001*
Sex, n (%) .001*
Female 515 (55.3%) 79 (51.6%) 353 (64.1%)
Male 417 (44.7%) 74 (48.4%) 198 (35.9%)

Race and Ethnicity .247
White 637 (68.3%) 111 (72.5%) 374 (67.9%)
American Indian or Alaskan Native 5 (0.5%) 1 (0.7%) 0 (0.0%)
Asian or Pacific Islander 27 (2.9%) 5 (3.3%) 8 (1.5%)
Black 119 (12.8%) 20 (13.1%) 83 (15.1%)
Multiracial/Unknown/Other 90 (9.7%) 7 (4.6%) 56 (10.2%)
Hispanic (any race) 90 (9.7%) 7 (4.6%) 56 (10.2%)

Outcomes, n (%)
Used restraints 7 (0.8%) 6 (3.9%) 22 (4.0%) < .001*
Used antipsychotics 280 (30.0%) 59 (38.6%) 207 (37.6%) .004*
Used benzodiazepines 386 (41.4%) 76 (49.7%) 235 (42.6%) .16
Discharged to inpatient psychiatry, n (%) 62 (6.7%) 19 (12.4%) 63 (11.4%) .002*
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The effects of the pandemic were not uniform across the study population. During the pandemic,
participants were older on average. This may be due in part to a disproportionate increase in problems
such as self-harming behavior and disordered eating, which are more common among adolescents
than younger children. Patients exhibiting these symptoms are more commonly seen by the psychiatry
service rather than psychology, which could also have contributed to the disproportionate increase in
psychiatry consultation. Eating disorders in particular are seenmore commonly in female patients, and
so an increase in these conditionsmay have caused our sample to become proportionatelymore female
during the pandemic (Otto et al., 2021; Schwartz & Costello, 2021; Smink et al., 2012).

The disproportionate rise in psychiatry consults may indicate increased mental illness severity, as
psychiatry is more commonly consulted in cases of suicidal ideation and behavior, aggression, and
eating disorders. Utilization of restraints, benzodiazepines, and antipsychotics also rose. Restraints
are employed only when less restrictive interventions cannot ensure safety (Masters et al., 2002).
The nearly four-fold increase in patient restraint suggests worsening behavioral dysregulation and
severity of mental health presentation among participants. The increased utilization of antipsy-
chotics and benzodiazepines is another possible marker of increased severity. It may also indicate
difficulties delivering non-pharmacologic intervention due to infection control measures, but this
has not yet been formally studied (Li, 2020).

Admission or transfer to inpatient psychiatry occurs when a minor is at risk of imminent harm to
themself or others or cannot provide basic self-care due to psychiatric illness; as such, higher rates of
discharge to inpatient psychiatry during the pandemic may also suggest greater severity of illness
among our study sample. However, this effect is complicated by efforts from the site to discharge
patients earlier in order to reduce viral transmission. The same need to vacate beds and mitigate
infection risk likely led to decreased LOS during the early pandemic, despite indications that the

Figure 1. Percentage of all-cause pediatric admissions requiring psychiatry and/or psychology consults.
Asterisks denote a statistically significant difference across the three study periods.
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severity of illness among inpatients was increasing. While these are not standard practices under
normal circumstances and the study site has no specific policy encouraging them, physicians may
have felt greater urgency to either discharge or transfer patients to mitigate the risk of viral
transmission among inpatients, and patients and families may have advocated for earlier discharge
for the same reason. In addition, reduced availability of outpatient services may have influenced
disposition choice. During the early pandemic period in particular, resources were overwhelmingly
being redirected toward treating COVID-19 patients, including the allocation of pediatric beds to
adult patients as noted above. As a result, the decline in psychiatry and psychology consultation
during this period may be partially attributable to reduced study site capacity for pediatric patients
with mental health needs. State policy regarding psychiatric admission of minors did not change
during the pandemic, and likely played no role in the observed findings.

This study does have several limitations. We describe inpatients at a single tertiary care center
and do not capture changes in other settings. The retrospective nature of this study precludes
drawing causative conclusions for observed changes. Finally, our conclusions about illness severity
are limited by the accuracy of restraint, antipsychotic, and benzodiazepine utilization as proxies.
Specific indications for these interventions may not always be accurately documented, and our
results may be due in part to changing practice among care teams. In addition, increased utilization
of these interventions may be related to non-psychiatric factors such as delirium and COVID-related
encephalopathy; however, this is less likely as these conditions do not commonly warrant psychiatry
and/or psychology consultation, and as a result such patients would be largely excluded from our
study sample.

Further study is needed to more fully examine the causes of these changes. Prospective and
survey-based studies investigating remote schooling, access to care, social distancing, and other
social stressors would help elucidate these factors’ effects on participants’mental health. While our
demographic findings are suggestive of an increase in self-harming behavior and/or disordered
eating, greater insight is needed into the specific illnesses and symptoms driving our results.
Additional research should investigate whether psychiatric emergency services and inpatient
psychiatric units have seen similar increases to utilization during the pandemic, or if certain settings
are facing disproportionate increases in patient volume. Finally, multisite studies are necessary to
corroborate and generalize our results among a larger population.

Conclusions

This study demonstrates an increased rate of inpatient psychiatric consultations in the pediatric
hospital setting since the start of the COVID-19 pandemic. Our findings also suggest increased

Table 2. Adjusted Odds Ratios (AOR) of Participant Length of Stay, Restraint Use, Benzodiazepine Use, and
Antipsychotic Use During the Early and Mid-Pandemic Periods, Compared to the Pre-Pandemic Period.

Early pandemic Mid-pandemic

AOR p-value AOR p-value

Use of restraints 3.76 .009* 3.52 .001*
Use of antipsychotics 2.25 .002* 1.81 < .001*
Use of benzodiazepines 1.90 .002* 1.21 .140
LOS 0.85 .035* 0.92 .820
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severity of mental health comorbidity among study participants. Future studies should investigate
causes of these changes, their impact on inpatient healthcare delivery, and strategies for improving
access to healthcare to mitigate delays in care and overutilization of the inpatient setting.
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