
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ARTICLE IN PRESS
The Coronavirus Disease 2019 Pandemic and

Mental Health-Related School-Nurse Visits in United

States Schools
Tina M. Banzon, MD; William J. Sheehan, MD; Carter R. Petty, MA;
Marissa Hauptman, MD, MPH; Shelby Flanagan, MPH; Darin Bell, Jr BS;
Brett Shamosh, BS; Lisa M. Bartnikas, MD; Wanda Phipatanakul, MD, MS
From the Division of Allergy and Immunology, Boston Children’s Hospital (TM Banzon, M Hauptman, S Flanagan, LM Bartnikas, and W
Phipatanakul), Boston, Mass; Harvard Medical School (TM Banzon, D Bell, LM Bartnikas, and W Phipatanakul), Boston, Mass; Division of
Allergy and Immunology, Children’s National Hospital (WJ Sheehan), Washington, DC; George Washington University School of Medicine
and Health Sciences (WJ Sheehan), Washington, DC; Institutional Centers for Clinical and Translational Research, Boston Children’s
Hospital (CR Petty), Boston, Mass; Pediatric Environmental Health Center, Division of General Pediatrics, Boston Children’s Hospital
(M Hauptman and S Flanagan), Boston, Mass; and SchoolCare (B Shamosh), Ramsey, NJ
Conflict of Interest: Mr Brett Shamosh serves as CEO of SchoolCare. The other authors have no conflicts of interest relevant to this article to
disclose.
Clinical Trial Registration (if any): N/A.
Address correspondence to Wanda Phipatanakul, MD, MS, Harvard Medical School, Research Center, Asthma, Allergy, Dermatology,
Rheumatology, Immunology, Boston Children’s Hospital, 300 Longwood Ave, Fegan 6, Boston, MA 02115. (e-mail: Wanda.
Phipatanakul@childrens.harvard.edu).
Received for publication February 10, 2022; accepted September 3, 2022.
A

C

TAGGEDPABSTRACT

OBJECTIVE: No studies have examined school-nurse visits

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 (pre-

COVID-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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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.

TAGGEDPKEYWORDS: coronavirus disease 2019; mental health; pediat-

rics; schools; school-nurse

ACADEMIC PEDIATRICS 2022;XXX:1−5
2,3

TAGGEDPWHAT’S NEW

This study is one of the first to assess changes in men-

tal health (MH)-related school-nurse visits during

coronavirus disease 2019 (COVID-19). Findings sug-

gest youth are at-risk for increased MH-burden associ-

ated with COVID-19 and highlights a role of school-

nurses in identifying those with MH-needs.
TAGGEDPTHE UNITED STATES has witnessed a pediatric mental

health (MH) crisis, with up to 20% of children experienc-

ing a diagnosable MH-condition,1 and coronavirus disease

2019 (COVID-19) exacerbating a perfect storm as stres-

sors to youth have markedly increased during the current
pandemic, exposing deficiencies in our pediatric MH-

care system.

Schools play a critical role as the most common point

of entry for accessing MH-services to children.4 School-

nurses are invaluable members of the coordinated student

MH-team and play a pivotal role in the provision of MH-

services by identifying and triaging at-risk students, pro-

viding brief interventions, and arranging referrals to MH-

providers 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
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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 pan-

demic,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, highlight-

ing a critical role of school-nurses in identifying

at-risk youth with MH-concerns.
TAGGEDH1METHODS TAGGEDEND

We analyzed school-nurse visit data (n = 3,445,240)

collected from a digital platform (SchoolCare, Ramsey,

NJ) which provides digital-health charting for school-

nurse 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 stan-

dardized 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
Figure 1. Number of public schools by state (Grade K-12) representin

able data reviewed for geocoding, there were a total of 714 schools

addresses for 672 schools, and 651 schools were able to be geocoded.
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 post-

COVID-19 pandemic change in the rate of MH and anxi-

ety 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 data-

base of de-identified HIPAA and FERPA-protected data.

Due to unavailable demographic information, we geo-

coded participating school addresses by using GIS Arc-

GIS 10.8 software (Environmental Systems Research

Institute, Redlands, California) to obtain diversity geo-

graphically 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.
TAGGEDH1RESULTS TAGGEDEND

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
g study schools during 2019 to 2020 Study Period. From the avail-

included in the analysis (2019 and 2020). We were able to find
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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 self-

harm per 10,000 total school-based health visits is sum-

marized 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), repre-

senting 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 school-

nurse visits during the pandemic for headache.

Of note, school-nurse visits for self-harm were not sig-

nificantly increased when analyzed with all ages com-

bined (2.5−2.6 per 10,000 visits, 95% CI [-8%, 21%];

P = .46) (Fig. 2a). However, visits for self-harm
(a)

(b)

Figure 2. (a) Rate per 10,000 school-nurse visits for mental health, anx

dard errors. (b) Rate across age per 10,000 total school-nurse visits for m
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).
TAGGEDH1DISCUSSION TAGGEDEND

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 find-

ing was that the rate of MH and anxiety visits in study

schools increased significantly during the pandemic, sug-

gesting 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 distrib-

uted to 2111 participants less than 25 years old with diag-

nosed psychiatric conditions, 83% of participants reported

worsening of their psychiatric condition during the pan-

demic, and 26% reported they were not able to access nec-

essary 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
iety, and self-harm in 2019 and 2020. Capped lines represent stan-

ental health, anxiety, and self-harm in 2019 and 2020.



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 2019 2020 IRR 95% CI

4 0.1 0.5 5.2 [2.1, 12.9]** 0.4 2.1 5.9 [3.9, 9.0]** 0.1 0.6 6.3 [2.1, 18.3]**

5 0.2 0.6 4.1 [2.0, 8.7]** 0.6 3.1 4.9 [3.5, 6.8]** 0.2 0.8 4.6 [2.0, 10.8]**

6 0.3 0.9 3.4 [1.9, 6.1]** 1.1 4.3 4.0 [3.1, 5.3]** 0.3 1.0 3.5 [1.8, 6.7]**

7 0.4 1.2 2.8 [1.8, 4.5]** 1.8 6.0 3.4 [2.8, 4.2]** 0.4 1.2 2.7 [1.7, 4.4]**

8 0.7 1.6 2.4 [1.7, 3.4]** 2.9 8.3 2.9 [2.5, 3.4]** 0.7 1.4 2.2 [1.5, 3.1]**

9 1.0 2.1 2.1 [1.6, 2.7]** 4.5 11.2 2.5 [2.2, 2.8]** 0.9 1.7 1.8 [1.4, 2.3]**

10 1.5 2.8 1.9 [1.5, 2.3]** 6.9 15.1 2.2 [2.0, 2.4]** 1.3 2.0 1.5 [1.2, 1.9]**

11 2.2 3.8 1.7 [1.4, 2.0]** 10.4 20.1 1.9 [1.8, 2.1]** 1.8 2.3 1.3 [1.1, 1.6]*

12 3.2 5.0 1.6 [1.3, 1.8]** 15.3 26.5 1.7 [1.6, 1.8]** 2.3 2.7 1.2 [0.96, 1.4]

13 4.4 6.5 1.5 [1.3, 1.7]** 21.9 34.4 1.6 [1.5, 1.7]** 2.9 3.1 1.1 [0.9, 1.3]

14 6.0 8.5 1.4 [1.2, 1.6]** 30.6 44.3 1.4 [1.4, 1.5]** 3.5 3.5 1.0 [0.8, 1.2]

15 8.0 11.0 1.4 [1.2, 1.5]** 41.8 56.3 1.3 [1.3, 1.4]** 4.1 3.9 1.0 [0.8, 1.2]

16 10.4 14.1 1.4 [1.2, 1.5]** 55.8 70.9 1.3 [1.2, 1.3]** 4.6 4.4 1.0 [0.8, 1.2]

17 13.1 18.1 1.4 [1.2, 1.6]** 72.6 88.1 1.2 [1.1, 1.3]** 4.9 4.8 1.0 [0.8, 1.2]

18 16.1 23.0 1.4 [1.2, 1.7]** 92.3 108.4 1.2 [1.1, 1.3]** 5.1 5.3 1.0 [0.8, 1.4]

19 19.2 29.1 1.5 [1.2, 1.9]* 114.5 131.7 1.2 [1.0, 1.3]* 5.2 5.7 1.1 [0.7, 1.7]

20 22.5 36.6 1.6 [1.2, 2.3]* 138.6 158.4 1.1 [1.0, 1.3]* 5.0 6.1 1.2 [0.7, 2.2]

IRR indicates incidence rate ratio; CI, confidence interval.

*P < .05.

**P < .001.
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In our study, it is notable that relative to the 3%

increase during the pandemic in visits for headaches, vis-

its for anxiety and MH significantly increased. The

increase in school-nurse visits for MH and anxiety is strik-

ing 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 vis-

its when schools were closed. This finding parallels a

study which found the proportion of ED visits for MH-

conditions 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 pediat-

ric MH-burden possibly greater during the pandemic.

Analysis for self-harm visits by age revealed a signifi-

cant 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 fami-

lies 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 MH-

needs, particularly in the case of youth who may be pre-

senting 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 physi-

cal 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 manage-

ment 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 inter-

vention 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
TAGGEDH1LIMITATIONS TAGGEDEND

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 anxi-

ety, 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 find-

ings. 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 con-

found 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 com-

pared 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 demo-

graphic data, such as socioeconomic status, gender, co-

morbidities, race/ethnicity, and ability to account for clus-

tering 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.

TAGGEDH1CONCLUSIONS TAGGEDEND

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 anx-

iety 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 poten-

tial MH-needs in the current COVID-19 pandemic and

beyond to reduce potential barriers in pediatric MH-care.
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