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TAGEDPABSTRACT
OBJECTIVE: No studies have examined school-nurse visits

pandemic, the rate of visits for general MH increased by
30% (4.7−6.1 per 10,000 visits, 95% confidence interval
[CI] {18%, 43%}; P < .001), and visits for anxiety
increased by 25% (24.8−31 per 10,000 visits, 95% CI
[20%,30%]; P < .001). There was no significant difference
in self-harm visits across all ages during the COVID-19
pandemic.
CONCLUSIONS: Our study found a significant increase in the
rate of school-nurse visits for MH and anxiety during the
COVID-19 pandemic, suggesting the pediatric population is
at-risk for increased negative MH-effects associated with the
pandemic and highlights a critical role of school-nurses in
identifying youth with potential MH-needs.

related to mental health (MH) during the coronavirus disease
2019 (COVID-19) pandemic. We examined changes in the
rate of MH-related school-nurse visits before and during the
COVID-19 pandemic.
METHODS: We analyzed school-nurse visit data
(n = 3,445,240) for subjects Grade K-12 in US public schools
using electronic health record software (SchoolCare, Ramsey,
NJ). Data between January 1 and December 31 in 2019 (preCOVID-19 pandemic) versus January 1 to December 31 in
2020 (during COVID-19 pandemic) were compared. For each
year, total visits to a school-nurse were calculated for general
MH, anxiety, and self-harm. The exposure was number of
school-nurse visits in each time period (2019 vs 2020). The
main outcome was change in the rate of general MH, anxiety,
and self-harm visits in 2019 versus 2020.
RESULTS: There were 2,302,239 total school-nurse visits in
2019 versus 1,143,001 in 2020. During the COVID-19
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TAGEDPWHAT’S NEW

pandemic,2,3 exposing deficiencies in our pediatric MHcare system.
Schools play a critical role as the most common point
of entry for accessing MH-services to children.4 Schoolnurses are invaluable members of the coordinated student
MH-team and play a pivotal role in the provision of MHservices by identifying and triaging at-risk students, providing brief interventions, and arranging referrals to MHproviders in the school and community.5 Although
school-nurses have an integral position within the school
to play a part in the continuum of student MH-care, they
are often not fully acknowledged as part of the school
MH-team and thus their ability to collaborate with other
education and MH professionals in the school has yet to

This study is one of the first to assess changes in mental health (MH)-related school-nurse visits during
coronavirus disease 2019 (COVID-19). Findings suggest youth are at-risk for increased MH-burden associated with COVID-19 and highlights a role of schoolnurses in identifying those with MH-needs.

TAGEDPTHE UNITED STATES has witnessed a pediatric mental
health (MH) crisis, with up to 20% of children experiencing a diagnosable MH-condition,1 and coronavirus disease
2019 (COVID-19) exacerbating a perfect storm as stressors to youth have markedly increased during the current
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be completely realized.5 To our knowledge, no studies to
date have described changes in the rate of school-nurse
visits for MH during the COVID-19 pandemic, which is
important in understanding the role of school-nurses in
addressing pediatric MH-concerns. Although a recent
qualitative study provided insights on the experiences
of frontline school-nurses during the COVID-19 pandemic,6 we conducted this quantitative study using a
large nationwide database of school-nurse visits to
describe changes in the rate of MH-visits in schools
before and during the COVID-19 pandemic, highlighting a critical role of school-nurses in identifying
at-risk youth with MH-concerns.

TAGEDH1METHODSTAGEDEN
We analyzed school-nurse visit data (n = 3,445,240)
collected from a digital platform (SchoolCare, Ramsey,
NJ) which provides digital-health charting for schoolnurse visits in public schools Grades K-12 for students
aged 4 to 20 years. In schools with in-person instruction
in the United States, data were collected through a standardized electronic health encounter template completed
by a school-nurse (or those who covered for a nurse in a
health office). Reason for visit was entered by selecting
from a standardized list (multiple reasons can be entered;
if multiple, a primary reason not identified). Students’
clinical symptoms were also entered as free text and were
not included in our analyses. Data between January 1 and
December 31, 2019 (pre-COVID-19 pandemic) versus
January 1 to December 31, 2020 (during the pandemic)
were compared. For each year, total school-nurse visits
were calculated for general MH, anxiety, and self-harm,
chosen given they were a more specific proxy for MH
from the standardized options for reason for visit. Total

school-nurse visits for headache was also calculated for
each year, since headache was the most common reason
for visit in 2019 and 2020 and chosen as a general somatic
complaint comparator. We used Poisson regression to test
the pre- and post-COVID-19 change in the rate of general
MH, anxiety, and self-harm visits, with exposure defined
as total number of school-nurse visits in each time period.
We used Poisson regression to test the pre- and postCOVID-19 pandemic change in the rate of MH and anxiety visits relative to the change in the rate of headaches,
where exposure was defined as total number of nurse
health visits in each time period. Age was modeled as a
continuous variable with linear and quadratic terms. The
study was reviewed and approved by Boston Children’s
Hospital IRB and considered exempt due to a school database of de-identified HIPAA and FERPA-protected data.
Due to unavailable demographic information, we geocoded participating school addresses by using GIS ArcGIS 10.8 software (Environmental Systems Research
Institute, Redlands, California) to obtain diversity geographically for schools. A manual review was performed
to geocode unmatched addresses. If the address still could
not be geocoded, the study observation was excluded
from Figure 1, though remained in the analysis.

TAGEDH1RESULTSTAGEDEN
In total, 651 schools were geocoded during the study
period 2019 to 2020 (Fig. 1), revealing the various states
included in the study and geographic diversity of schools
throughout the study period.
There were 2,302,239 total school-nurse visits in 2019
and 1,143,001 in 2020. The average age of subjects was
12.0 years (standard deviation = 3.2) in 2019 and
11.3 years (standard deviation = 3.4) in 2020. During the

Figure 1. Number of public schools by state (Grade K-12) representing study schools during 2019 to 2020 Study Period. From the available data reviewed for geocoding, there were a total of 714 schools included in the analysis (2019 and 2020). We were able to find
addresses for 672 schools, and 651 schools were able to be geocoded.
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significantly increased in younger children (Fig. 2b,
Table). Though a small sample size, there was a 530%
increase in self-harm among 4-year-olds (P = .001) and a
31% increase among 11-year-olds (P = .008).

COVID-19 pandemic, the rate of school-nurse visits for
general MH increased by 30% (4.7−6.1 per 10,000 visits,
95% confidence interval [CI] {18%, 43%}; P < .001), and
visits for anxiety increased by 25% (24.8−31 per 10,000
visits, 95% CI [20%, 30%]; P < .001) (Fig. 2a). Rates
across age of school-nurse health visits for general MH,
anxiety, and self-harm per 10,000 total school-nurse
health visits in 2019 and 2020 are shown in Figure 2b.
Furthermore, a detailed analysis of age-stratified analysis
of rates and rate ratios of visits for MH, anxiety, and selfharm per 10,000 total school-based health visits is summarized in Table.
Headache was the most common reason for visit in
2019 and 2020 (total visits for headache were 266,423 in
2019 and 136,131 in 2020). The rate of headache was
1157 per 10,000 visits (11.6% of all visits) in 2019 versus
1191 per 10,000 visits in 2020 (11.9% of all visits), representing a 3% relative increase in headache (P < .001).
Our analysis revealed that during the pandemic, visits for
anxiety increased by 21% (95% CI [16%−27%]; P <
.001) and visits for MH increased by 26% (95% CI [14%
−38%]; P < .001), relative to the 3% increase in schoolnurse visits during the pandemic for headache.
Of note, school-nurse visits for self-harm were not significantly increased when analyzed with all ages combined (2.5−2.6 per 10,000 visits, 95% CI [-8%, 21%];
P = .46) (Fig. 2a). However, visits for self-harm

TAGEDH1DISCUSSIONTAGEDEN
To our knowledge, this study is the first to assess
changes in school-nurse visits in a large sample of US
schools during the COVID-19 pandemic. Our main finding was that the rate of MH and anxiety visits in study
schools increased significantly during the pandemic, suggesting increased pediatric MH-burden.
Several studies have shown an increase in symptoms of
anxiety and depression among children and adolescents
during the COVID-19 pandemic.7−10 In a survey distributed to 2111 participants less than 25 years old with diagnosed psychiatric conditions, 83% of participants reported
worsening of their psychiatric condition during the pandemic, and 26% reported they were not able to access necessary support services.8 In the United Kingdom, a study
among children utilizing surveys (Revised Child Anxiety
and Depression Scale) revealed a significant increase in
depression symptom scores by 75% in evaluations taken
before lockdown (June 2018−March 2019, December
2018, September 2019) and during lockdown (April 29
−June 19, 2020).9

(a)

(b)
Figure 2. (a) Rate per 10,000 school-nurse visits for mental health, anxiety, and self-harm in 2019 and 2020. Capped lines represent standard errors. (b) Rate across age per 10,000 total school-nurse visits for mental health, anxiety, and self-harm in 2019 and 2020.
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Table. Predicted Number of School-Nurse Visits Across Ages (Per 10,000 Total Visits)
Mental Health

Anxiety

Self-Harm

Age (years)

2019

2020

IRR

95% CI

2019

2020

IRR

95% CI

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

0.1
0.2
0.3
0.4
0.7
1.0
1.5
2.2
3.2
4.4
6.0
8.0
10.4
13.1
16.1
19.2
22.5

0.5
0.6
0.9
1.2
1.6
2.1
2.8
3.8
5.0
6.5
8.5
11.0
14.1
18.1
23.0
29.1
36.6

5.2
4.1
3.4
2.8
2.4
2.1
1.9
1.7
1.6
1.5
1.4
1.4
1.4
1.4
1.4
1.5
1.6

[2.1, 12.9]**
[2.0, 8.7]**
[1.9, 6.1]**
[1.8, 4.5]**
[1.7, 3.4]**
[1.6, 2.7]**
[1.5, 2.3]**
[1.4, 2.0]**
[1.3, 1.8]**
[1.3, 1.7]**
[1.2, 1.6]**
[1.2, 1.5]**
[1.2, 1.5]**
[1.2, 1.6]**
[1.2, 1.7]**
[1.2, 1.9]*
[1.2, 2.3]*

0.4
0.6
1.1
1.8
2.9
4.5
6.9
10.4
15.3
21.9
30.6
41.8
55.8
72.6
92.3
114.5
138.6

2.1
3.1
4.3
6.0
8.3
11.2
15.1
20.1
26.5
34.4
44.3
56.3
70.9
88.1
108.4
131.7
158.4

5.9
4.9
4.0
3.4
2.9
2.5
2.2
1.9
1.7
1.6
1.4
1.3
1.3
1.2
1.2
1.2
1.1

[3.9, 9.0]**
[3.5, 6.8]**
[3.1, 5.3]**
[2.8, 4.2]**
[2.5, 3.4]**
[2.2, 2.8]**
[2.0, 2.4]**
[1.8, 2.1]**
[1.6, 1.8]**
[1.5, 1.7]**
[1.4, 1.5]**
[1.3, 1.4]**
[1.2, 1.3]**
[1.1, 1.3]**
[1.1, 1.3]**
[1.0, 1.3]*
[1.0, 1.3]*

2019

2020

IRR

95% CI

0.1
0.2
0.3
0.4
0.7
0.9
1.3
1.8
2.3
2.9
3.5
4.1
4.6
4.9
5.1
5.2
5.0

0.6
0.8
1.0
1.2
1.4
1.7
2.0
2.3
2.7
3.1
3.5
3.9
4.4
4.8
5.3
5.7
6.1

6.3
4.6
3.5
2.7
2.2
1.8
1.5
1.3
1.2
1.1
1.0
1.0
1.0
1.0
1.0
1.1
1.2

[2.1, 18.3]**
[2.0, 10.8]**
[1.8, 6.7]**
[1.7, 4.4]**
[1.5, 3.1]**
[1.4, 2.3]**
[1.2, 1.9]**
[1.1, 1.6]*
[0.96, 1.4]
[0.9, 1.3]
[0.8, 1.2]
[0.8, 1.2]
[0.8, 1.2]
[0.8, 1.2]
[0.8, 1.4]
[0.7, 1.7]
[0.7, 2.2]

IRR indicates incidence rate ratio; CI, confidence interval.
*P < .05.
**P < .001.

In our study, it is notable that relative to the 3%
increase during the pandemic in visits for headaches, visits for anxiety and MH significantly increased. The
increase in school-nurse visits for MH and anxiety is striking given notable decrease in total number school-nurse
visits in 2020, raising concern MH-issues may have been
underreported due to inability to access school-nurse visits when schools were closed. This finding parallels a
study which found the proportion of ED visits for MHconditions significantly increased during the pandemic,
although the mean number of monthly ED MH-visits
decreased,11 with similar concern MH-related cases
may have been underreported in their study and pediatric MH-burden possibly greater during the pandemic.
Analysis for self-harm visits by age revealed a significant number of younger students disproportionately
affected, warranting further study on the pandemic’s
effects on younger children.
Lack of access to child and adolescent psychiatrists and
MH-services has been a long-standing concern for families and providers, as wait times for appointments can be
many months and families often required to travel long
distances.12 Findings from our study highlight a critical
role of school-nurses to help identify and refer youth with
potential MH-needs, reducing barriers to MH-services. As
schools serve as a sector which all youths have contact,
our findings highlight the importance of the school-nurse
as a potential common point of entry to identify MHneeds, particularly in the case of youth who may be presenting with their first psychiatric symptoms.4
School-nurses are at the forefront in the school-setting
as health experts caring for children, identifying students
struggling with psychosocial, mental, emotional, or physical issues.13 School-nurses spend an estimated 33% of
their time addressing student MH-issues,5,14 and in one
study, over 40% of school-nurses working with

adolescents reported they provided emergency management for a suicidal student in the prior school year.15
Making appropriate referrals to MH professionals in the
school and community is a common school-nurse intervention for a student with MH-concerns.5 Given the status
of pediatric MH prior to COVID-19 and the current
impact of the COVID-19 pandemic, these studies suggest
school-nurses, schools, and health professionals partner
together to mitigate potentially harmful MH-concerns for
children and adolescents.16,17

TAGEDH1LIMITATIONSTAGEDEN
The calendar year from January 1 to December 31
was compared for each of the 2 years assessed in this
study due to limitations in ability to stratify dates from
the data source. While the WHO declared COVID-19
a pandemic on March 11, 2020,18 given heterogeneity
throughout the United States when actual lockdown
and other COVID-related policies took effect, greater
observed changes in the rate of school-nurse visits for
MH may have been observed by adjusting our study’s
timeline of pre-pandemic versus pandemic onset. Since
we do not have data from additional years before the
pandemic, an alternative explanation for our findings
could be that childhood MH-visits were rising even
before the pandemic, and this increase was unrelated
to the pandemic. However, prior studies have shown
between 2016 and 2020, there were significant
increases in children’s diagnosed depression and anxiety, although after onset of the COVID-19 pandemic
specifically, there were significant year-over-year
increases in children’s diagnosed behavioral or conduct
issues, supporting our conclusions that the increase in
MH-visits is attributable to factors related to the
pandemic.19
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Our study was also limited to schools geographically
where in-person learning was available, and did not
include children seeking MH-services from providers
other than school-nurses, such as school counselors, other
school-based MH-providers, or MH-providers outside of
school, which may limit the generalizability of our findings. Given the nature of school-nurse services, it is likely
the same students may be visiting the school-nurse for
MH-related symptoms on more than one occasion; given
we did not have access to individual level data to examine
this, our analyses used school-nurse visits as observations.
The analysis was limited to delineate whether changes in
MH-visit rate reflected an increase in MH-need versus a
decrease in visits for non-MH issues, however, relative to
the increase in school-nurse visits during the pandemic
for headache, which was 3%, visits for anxiety and MH
increased significantly. We acknowledge that differences
in the study population between 2019 and 2020 may confound the study findings and could be further examined
by assessing a larger variety of reasons for visit. There
was an increase in the number of schools in 2020 compared to 2019 using SchoolCare, and our analysis
accounted for this market penetration difference by using
a comparison group, which was the headache reason for
visit group.
Unfortunately, only data that had been collapsed across
all schools was available for analysis. Therefore, we were
not able to incorporate clustering at the school level in our
models or provide descriptive data at the school level.
Figure 1 shows a map of geocoded schools during the
study period reflecting the geographic diversity of states
included in our analysis. Lack of other available demographic data, such as socioeconomic status, gender, comorbidities, race/ethnicity, and ability to account for clustering within schools warrants need for further study to
address potential covariates that may aid in the on-going
national conversation of pediatric MH and disparities.

TAGEDH1CONCLUSIONSTAGEDEN
In this study of students Grade K-12 in study schools,
during the COVID-19 pandemic, there was significant
increase in the rate of school-nurse visits for MH and anxiety across all ages. Data thus far suggests a significant
impact of the COVID-19 pandemic on the psychosocial
well-being of the pediatric population and warrants need
for further study. Our findings highlight the role of
school-nurses to help identify and refer youth with potential MH-needs in the current COVID-19 pandemic and
beyond to reduce potential barriers in pediatric MH-care.
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