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BACKGROUND AND OBJECTIVES: Stay-at-home orders, social isolation rec-
ommendations, and fear of COVID-19 exposure have led to delays in children’s
preventive health services during the pandemic. Delays can lead to missed
opportunities for early screening and detection of health problems, and in-
creased risks for outbreaks of vaccine-preventable diseases. Understanding
prevalence of and reasons for missed, delayed, or skipped preventive health
services is important for developing strategies to achieve rapid catch-up of es-
sential health services.

METHODS: Using the Household Pulse Survey (n=37,064), a large, nationally-
representative household survey fielded from April 14 to May 10, 2021, we ex-
amined prevalence of households with children who have missed, delayed, or
skipped preventive health services, and factors associated with and reasons
contributing to missed, delayed, or skipped preventive health services.

RESULTS: About one-quarter of parents had children who missed, delayed, or
skipped preventive check-ups in the past year. Delays in children’s preventive
health services were more common among respondents with higher educa-
tion, households with greater numbers of children, and children who learned
remotely or did not participate in formal education. Main reasons attributed to
delayed preventive health services were limited appointments at health provid-
ers’ offices (42.9%), concern about COVID-19 exposure at health providers’ of-
fices (42.2%), and closed health providers’ offices due to the pandemic (29.0%).

CONCLUSIONS: Physician office closures and concern about COVID-19 expo-
sure resulted in over one-quarter of parents delaying preventive services for
their children since the pandemic began. Coordinated efforts are needed to
achieve rapid catch-up of preventive services and routine vaccines.

(Fam Med. 2022;54(5):350-61.)
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he COVID-19 pandemic has
T caused significant disruptions
to health systems and the lives
of children and families. In early
2020, as the incidence of COVID-19
cases rose nationally, there were re-

ports of delays in access to emergen-
cy medical services and provision of
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care for non-COVID-related medi-
cal problems as well as disruptions
in routine preventive and other
nonemergency care. Several factors
contributed to these declines, includ-
ing social distancing and quarantine
policies, such as shelter-in-place and
stay-at-home orders to reduce the

spread of COVID-19, and concerns
regarding risk of exposure in health
care facilities.?? Delays in getting
medical services often led to nega-
tive health consequences.®’

Stay-at-home orders, social isola-
tion recommendations, and fear of
COVID-19 exposure also led to de-
creased accessibility to preventive
health services,® leaving children at
risk for poorer health outcomes and
vaccine-preventable diseases due
to missed opportunities for early
screening, detection of health prob-
lems, and vaccination.®!? Children’s
preventive health services that can-
not be readily conducted through
telemedicine (eg, newborn hearing
screening, developmental screening,
lead screening, vision screening, use
of dental care and preventive dental
services, and routine vaccinations)
prevent detection of conditions and
diseases in their earlier, more treat-
able stages, and significantly reduce
the risk of illness, disability, and ear-
ly death.141%

The cumulative impact of the CO-
VID-19 pandemic on children’s ac-
cess to preventive health services

From the Department of Public Health &
Community Medicine, Tufts University School
of Medicine, Boston, MA (Drs Kimberly
Nguyen, Niska, and Corlin, and Ms Lekshmi);
Department of Medicine, Children’s Hospital,
Boston, MA (Ms Kimchi Nguyen); Department
of Civil and Environmental Engineering, Tufts
University School of Engineering, Medford, MA
(Dr Corlin).

FAMILY MEDICINE



across the United States, dispari-
ties in delays of preventive health
services, and reasons for missed,
delayed, or skipped appointments
are not known. The purpose of this
study is to examine prevalence of
households with children who have
missed, delayed, or skipped preven-
tive health services, and factors asso-
ciated with and reasons contributing
to interruptions in children’s preven-
tive services using a large, nationally
representative survey. Understand-
ing disparities caused by delays in
children’s preventive health services
is important for developing appro-
priate messages and strategies nec-
essary to achieve rapid catch-up for
preventive health services.

Methods

Study Design

This study uses data from the
Household Pulse Survey (HPS),
a large, nationally-representative
household survey conducted by the
United States Census Bureau since
April 2020 to help understand house-
hold experiences during the COV-
ID-19 pandemic.' The methodology
for this survey has been described
previously.'* We combined data from
two survey waves (April 14-April 26,
2021 and April 28-May 10, 2021) for
this study, with response rates of
6.6% and 7.4%, respectively.!” The
sample was restricted to only house-
holds with children, for a sample size
of 37,064 participants. Of 37,064 re-
spondents who had children living in
the household, 10,749 respondents
had children who had missed, de-
layed, or skipped preventive check-
ups because of the coronavirus
pandemic in the last 12 months. The
Tufts University Health Sciences In-
stitutional Review Board reviewed
this study and deemed it to be not
human subjects research.

Children’s Medical and
Educational Services During
Pandemic

Main questions from the HPS used
in this study can be found in Table
1. Respondents were asked, “at any
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time in the last 12 months, did any
children in the household miss, delay,
or skip any preventive check-ups be-
cause of the coronavirus pandemic?
(yes/no).” Respondents were not per-
mitted to distinguish among the op-
tions of “miss, delay, or skip” in their
responses. Although respondents
could be any adult in the house-
hold, they are referred to as “par-
ents” in this study. Among those who
answered yes, parents were asked
reasons contributing to the child
missing, delaying, or skipping any
preventive check-ups.

Children’s telehealth services were
assessed by the following question:
“at any time in the last 4 weeks, did
any children in the household have
an appointment with a doctor, nurse,
or other health professional by vid-
eo or by phone? (yes/no).” Children’s
educational services were assessed
by the question, “During the last 7
days, how did the children in this
household receive their education?”
Responses, in which parents could
select all that apply, were categorized
as (1) received in-person instruction
from a teacher at their school, (2) re-
ceived virtual/online instruction from
a teacher in real time, (3) learned on
their own, or (4) other.

Sociodemographic Variables

Sociodemographic variables describ-
ing the parent were age group (18-
29, 30-39, 40-49, and >50 years), sex
(male, female), race/ethnicity (non-
Hispanic [NH] White, NH Black,
Hispanic, NH Asian, and NH oth-
er/multiple races), educational sta-
tus (high school or less, some college
or college graduate, and above un-
dergraduate education), annu-
al household income (<$35,000;
$35,000-$49,999; $50,000-$74,999;
>$75,000, or not reported), and par-
ent’s insurance status (yes, no). Oth-
er variables examined were number
of children in the household (1, 2,
3, or more), previous parental CO-
VID-19 diagnosis, and parental
COVID-19 vaccination. Previous
COVID-19 diagnosis was assessed
with the question, “Has a doctor or
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other health care provider ever told
you that you have COVID-19? (yes/
no)” COVID-19 vaccination was as-
sessed with the following question:
“Have you received a COVID-19 vac-
cine? (yes/no).”

Analysis

We examined the proportion of chil-
dren who missed, delayed, or skipped
preventive services (hereafter re-
ferred to as “delayed”) overall and by
sociodemographic factors. Multivari-
able logistic regression was conduct-
ed to examine factors (age group, sex,
race/ethnicity, educational status, an-
nual household income, number of
children in household, insurance
status, reported COVID-19 diagno-
sis, COVID-19 vaccination status,
children’s educational learning mo-
dality, and children’s telehealth ap-
pointments) that may be associated
with delays in children’s preventive
services. We examined proportions
and 95% confidence intervals (CI)
for reasons contributing to delays
in children’s preventive services by
sociodemographic characteristics. We
conducted contrast tests for the dif-
ferences in proportions, comparing
each category to the referent cat-
egory with a .05 significance level.
Analyses accounted for the survey
design and replicate weights using
balanced replicate weighting proce-
dures in SAS Studio and Stata 16.1
software.’

Results

About one-quarter of parents had
children who missed, delayed, or
skipped preventive check-ups in the
past year (Table 2). In unadjusted
models, being 18-29, 30-39, or 40-
49 years old, female, NH other race,
having increasing educational at-
tainment, having increasing num-
ber of children in the home, having
insurance, having children partici-
pate in self-learning or receive no
educational instruction, and having
children who had telehealth appoint-
ments in the previous 4 weeks were
associated with higher proportion of
delays in preventive health services
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Table 1: Survey Questions and Responses on Preventive Health Care, Telehealth,
and Education: Household Pulse Survey, April 14, 2021-May 10, 2021

Survey Questions

Responses

Children’s Preventive
Health Care Services

Question 1: The next question is
about preventative health care for
the children in your household.

* Yes
At any time in the last 12 e No
months, did any children in the
household miss, delay or skip any
preventive check-ups because of the
coronavirus pandemic?

If yes to Question 1, ask the
following question:

e Health care provider’s location was closed due to the coronavirus
pandemic
e Health care provider’s location was open but had limited appointments due to the
coronavirus pandemic
Parent, adult caregiver, or child was concerned about going to the health care
provider’s location due to the coronavirus pandemic
This child no longer had health insurance or had a change in health insurance
due to the coronavirus pandemic
e Someone in the household was ill with the coronavirus
e Someone in the household had been in contact with someone who was ill with the
coronavirus
e None of the above

Question 2: Did any of the following | ®
reasons contribute to this child
missing, delaying or skipping any o
PREVENTIVE check-ups?

Children’s Telehealth Services

Question 3: At any time in the last
4 weeks, did any children in the

household have an appointment : Eeos
with a doctor, nurse, or other health
professional by video or by phone?
Children’s Educational Services
e Children received in-person instruction from a teacher at their school
e Children received virtual/online instruction from a teacher in real time
e Children learned on their own using on-line materials provided by their school
e Children learned on their own using paper materials provided by their school
e Children learned on their own using materials that were NOT provided by their
school
Question 4: During the last 7 e Children did not participate in any learning activities because their school was
days, how did the children in this cloged . .. . .
household receive their education? | © Children were sick and could not participate in education
’ e Other

Note: Responses were coded as “learned on their own” (if they responded with
“learned on their own using online materials provided by their school,” “learned on
their own using paper materials provided by their school,” or “learned on their own
using materials that were not provided by their school”) or “other” (if they responded
with “did not participate in any learning activities because their school was closed,”
“were sick and could not participate in education,” or “other”).

over the past year compared to their
respective counterparts (Table 2).
Similar results were found in ad-
justed multivariable models (Table
3). For example, delays in children’s
preventive health services were
more common among respondents
who were aged 30-39 years (adjusted
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odds ratio [aOR=1.60, 95% CI: 1.18-
2.17; reference = 18-29 years]), 40-49
years (aOR=1.66, 95% CI: 1.26-2.18;
reference = 18-29 years), female
(aOR=1.50, 95% CI: 1.31-1.71), and
NH other race (aOR=1.33, 95% CI:
1.04-1.70; reference= NH White; Ta-
ble 3). Respondents who have some

college education or a college de-
gree (aOR=1.26, 95% CI: 1.10-1.45)
or education beyond a college de-
gree (aOR=1.65, 95% CI: 1.41-1.93)
were more likely to have delays
than adults with a high school di-
ploma or less. Furthermore, having
two (aOR=1.20, 95% CI: 1.06-1.38)
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Table 2: Sociodemographic Characteristics of Adults With Children, United
States: Household Pulse Survey, April 14, 2021 - May 10, 2021

Overall

Unweighted n Weighted % 95% CI)
All adults (218 yrs) 37,064 100.0 -
Age Groups (in Years)
18-29 1,701 12.5 (11.6, 13.4)
30-39 9,571 28.4 (27.8,29.1)
40-49 14,017 30.7 (29.6, 31.7)
>50 11,775 28.4 (27.6, 29.2)
Sex
Male 13,639 44.9 (44.0, 45.9)
Female 23,425 55.1 (54.1, 56.0)
Race/Ethnicity
Non-Hispanic White 25,786 56.6 (55.7, 57.6)
Non-Hispanic Black 3,014 12.4 (11.8,13.0)
Hispanic 4,364 21.0 (20.2, 21.8)
Non-Hispanic Asian 2,371 6.0 (5.6,6.4)
Non-Hispanic other/multiple races 1,529 4.0 (3.6,4.4)
Educational Status
High school or less 4,592 38.1 (37.2,39.1)
Some college or college graduate 22,008 46.3 (45.5, 47.2)
Above college graduate 10,464 15.5 (15.0, 16.1)
Annual Household Income
<$35,000 5,334 23.1 (22.2, 24.1)
$35,000-$49,999 2,905 10.5 (9.8,11.2)
$50,000-$74,999 4,991 14.3 (13.5,15.1)
>$75,000 20,465 40.5 (39.6, 41.5)
Did not report 3,369 11.5 (10.7,12.3)
Number of Children in Household
1 17,013 47.2 (46.1, 48.2)
2 13,140 32.4 (31.5, 33.4)
3 or more 6,887 20.4 (19.7, 21.1)
Insurance Status
Not insured 2,047 10.8 (9.9,11.6)
Insured 34,659 89.2 (88.4,90.1)
Reported Previous COVID-19 Diagnosis
No 31,918 83.7 (82.9, 84.6)
Yes 4,884 16.3 (15.4,17.1)
COVID-19 Vaccination
No 9,534 36.0 (34.9, 37.2)
Yes 27,483 64.0 (62.8, 65.1)

(continued on next page)
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Table 2: Continued

Overall

Unweighted n Weighted % (95% ClI)
Children’s Education in Past 7 Days
In-person instruction from teacher at school 10,132 37.1 (35.9, 38.4)
Virtual/online instruction from teacher 7,923 39.0 (37.6,40.4)
Learned on their own 5,444 20.3 (194, 21.2)
Did not participate in education/other 883 3.6 (3.1, 4.0)
Children’s Use of Telehealth Appointments in the Past 4 Weeks
No 28,204 76.0 (75.3, 76.8)
Yes 8,780 24.0 (23.2,24.7)

Abbreviation: CI, confidence interval.

or three or more (aOR=1.34, 95%
CI: 1.17-1.53) children in the home
were associated with a higher likeli-
hood of delays than households with
one child. Parents whose children
received virtual or online instruc-
tion from a teacher (aOR=1.18, 95%
CI=1.02-1.36), learned on their own
(aOR=1.91, 95% CI: 1.63-2.23), or did
not participate in education or had
other methods of educational learn-
ing (aOR=1.75, 95% CI: 1.25, 2.46)
were more likely to have delays. Par-
ents whose children had telehealth
appointments in the past 4 weeks
(aOR=1.63, 95% CI: 1.46-1.82) were
also more likely to have delays in
preventive health services over the
past year compared to children who
did not.

Among all respondents, the most
common reasons for delayed chil-
dren’s preventive health servic-
es were limited appointments at
health providers’ offices (42.9%),
concern about COVID-19 exposure
at health providers’ offices (42.2%),
and closed offices (29.0%; Table 4 and
Figure 1). Concern about exposure
to COVID-19 at health providers’ lo-
cations were higher among adults
age 40-49 (45.5%) compared to
adults 18-29 years (30.1%), females
(44.3%) compared to males (38.8%),
and NH Asian adults (63.5%) com-
pared to NH White adults (43.4%).
Adults who were Hispanic (34.3%)
or NH other race (38.6%) were
less likely than NH White adults
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(43.4%) to be concerned about going
to health providers’ offices. Concern
about going to a health providers’
office was more likely among par-
ents who attained education be-
yond a bachelor’s degree (50.6%) or
at least some college (43.6%) versus
adults with a high school education
or less (35.1%), adults with house-
hold incomes >$75,000 (47.4%) ver-
sus adults with household incomes
<$35,000 (38.8%), adults who were
insured (43.3%) versus not (31.1%),
and parents whose children received
any remote education learning or no
educational learning in the past 7
days versus parents whose children
received in-person instruction from
a teacher at school. Lastly, parents
who had a previous COVID-19 di-
agnosis (28.9%) were less likely to
be concerned about COVID-19 ex-
posure than parents who never had
COVID-19 (45.1%), and parents
who received a COVID-19 vaccina-
tion (47.5%) were more likely to be
concerned about COVID-19 expo-
sure compared to parents who have
not received a COVID-19 vaccina-
tion (32.9%).

Discussion

The COVID-19 pandemic caused
significant disruptions to children’s
and families’ daily lives, including af-
fecting children’s preventive health
services. Preliminary data of Medic-
aid and Children’s Health Insurance
Program (CHIP) beneficiaries under

18 years of age showed that primary,
preventive, and mental health ser-
vices declined substantially through
April 2020, and were lower in May
2020 than in previous years.” While
service delivery via telehealth for
children increased during this time,
it was not enough to offset the de-
cline in preventive health services.’
Furthermore, some services, such as
screening, dental, immunization and
other services, cannot be completed
remotely.

Unfortunately, our study found
that about 1 in 4 households with
children had missed, delayed, or
skipped preventive health services
during the pandemic. While some
of this delay was due to living with
someone who was ill with or was
in contact with someone who was
ill with COVID-19, the main rea-
sons for the delay were limited ap-
pointments and fear of exposure to
COVID-19 in doctors’ offices. These
findings are consistent with previous
studies that found reductions in chil-
dren’s medical care and emergency
department visits during the pan-
demic.* For example, data from the
Center for Medicare and Medicaid
indicate a decline in services used
by children covered by Medicaid and
the Children’s Health Insurance Pro-
gram (CHIP) from 2020 compared to
the year prior.® For example, there
were 1.7 million (22%) fewer vac-
cinations for children up to age 2
years, 3.2 million (44%) fewer child
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Table 3: Children’s Delay in Preventive Medical Services During the Coronavirus Pandemic, by Respondents’
Sociodemographic Characteristics, United States: Household Pulse Survey, April 14, 2021 - May 10, 2021

Children in the Household Missed, Delayed or Skipped Preventive Check-ups
Because of the Coronavirus Pandemic in the Last 12 Months (n=10,749)
Wei?;‘ted (95% Cl) aOR" (95% Cl)
All adults (218 yrs) 26.0 (25.2, 26.9) - -
Age Groups (in Years)
18-29 22.1 (18.9, 25.3) Reference -
30-39 28.6 (27.0, 30.3)* 1.60 (1.18,2.17)
40-49 30.7 (29.2, 32.2)* 1.66 (1.26, 2.18)
>50 20.1 (18.8,21.4) 1.23 (0.92, 1.64)
Sex
Male 21.9 (20.5, 23.4) Reference -
Female 29.4 (28.4, 30.4)* 1.50 (1.31,1.71)
Race/Ethnicity
Non-Hispanic White 25.8 (25.0, 26.7) Reference -
Non-Hispanic Black 23.9 (21.6, 26.2) 0.91 (0.76, 1.08)
Hispanic 26.5 (24.2, 28.8) 1.09 (0.91, 1.30)
Non-Hispanic Asian 26.9 (23.7, 30.2) 1.03 (0.81, 1.30)
Non-Hispanic other/multiple races 314 (27.3, 35.5)* 1.33 (1.04, 1.70)
Educational Status
High school or less 21.7 (19.7, 23.7) Reference -
Some college or college graduate 27.6 (26.7, 28.5)* 1.26 (1.10, 1.45)
Above college graduate 31.9 (30.7, 33.1)* 1.65 (1.41,1.93)
Annual Household Income
<$35,000 24.1 (21.9, 26.2) Reference -
$35,000-$49,999 28.6 (25.8, 31.4)* 1.14 (0.88,1.47)
$50,000-$74,999 26.4 (23.9, 28.9) 0.99 (0.78, 1.26)
>$75,000 27.9 (26.7, 29.0)* 0.91 (0.74,1.13)
Did not report 20.8 (17.9, 23.6)* 0.59 (0.45,0.79)
Number of Children in Household
1 20.8 (19.5, 22.1) Reference -
2 29.9 (28.3, 31.4)* 1.20 (1.06, 1.38)
3 or more 32.1 (30.1, 34.1)* 1.34 (1.17, 1.53)
Insurance Status
Not insured 22.2 (19.5, 25.0) Reference -
Insured 26.6 (25.7, 27.5)* 0.95 (0.77,1.16)
Reported Previous COVID-19 Diagnosis
No 25.6 (24.6, 26.6) Reference -
Yes 28.3 (26.1, 30.6) 1.01 (0.87,1.18)
COVID-19 Vaccination
No 26.1 (24.2, 28.0) Reference -
Yes 26.0 (25.1, 26.9) 1.07 (0.92,1.24)
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Table 3: Continued

Children in the Household Missed, Delayed or Skipped Preventive Check-ups
Because of the Coronavirus Pandemic in the Last 12 Months (n=10,749)
Welghted (95% Cl) aOR (95% Cl)
Children’s Education in Past 7 Days
In-person instruction from teacher at 25.9 (23.8, 26.7) Reference )
school
Virtual/online instruction from teacher 28.0 (26.1, 30.0)* 1.18 (1.02, 1.36)
Learned on their own 39.1 (36.4, 41.8)* 1.91 (1.63, 2.23)
Did not participate in education/other 39.7 (32.1, 47.2)* 1.75 (1.25, 2.46)
Children’s Use of Telehealth
Appointments in the Past 4 Weeks
No 22.6 (21.7, 23.6) Reference -
Yes 36.8 (34.7, 38.9)* 1.63 (1.46, 1.82)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval.

* Statistically significant difference (<.05) using t-test comparing each response level to the reference group.

*Odds ratio adjusted for age, sex, race/ethnicity, educational status, annual household income, number of children in the household, insurance
status, previous COVID-19 diagnosis, COVID-19 vaccination, children’s educational learning in the past 7 days, and children’s use of telehealth

appointments in the past 4 weeks.

Figure 1: Reasons for Child Missing, Delaying or Skipping Any Preventive Check-ups During
Coronavirus Pandemic, United States: Household Pulse Survey, April 14, 2021 - May 10, 2021
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Table 4: Reasons for Child Missing, Delaying or Skipping Any Preventive Check-
ups During Coronavirus Pandemic by Respondents’ Sociodemographic Characteristics,
United States: Household Pulse Survey, April 14, 2021 - May 10, 2021

Parent, Adult
Caregiver, or This Child
Health Care | “opidwas | No Longer .
Health Care Provider’s c Someone in
S . oncerned Had Health .
Provider’s Location Was N Someone in the Household
N About Going | Insurance or .
Location Open but to the Had a Change the Household | Had Been in
Was Closed Had Limited Health Care in Healthg Was lil Contact With Other (n=951)
Due to the | Appointments L, With the Someone Who B
. Provider’s Insurance N .
Coronavirus Due to the Locati Coronavirus Was lll With
. . ion Due to the .
Pandemic Coronavirus . (n=603) the Coronavirus
. Due to the Coronavirus
(n=3,039) Pandemic c . Pandemi (n=766)
(n=4,604) oronavirus andemic
’ Pandemic (n=387)
(n=4,957)
% |(95%cn| % | (95% | o | (95% | o | (95% | o | 9sncn| % |(95%cCl| % |(95%cl)
Cl) Cl) Cl)
All adults (27.3, (41.2, (40.5, (4.0, (8.8,
(>18 yrs) 29.0 30.8) 42.9 44.6) 42.2 43.9) 5.2 6.4) 7.8 [(65,9.1)| 8.6 [(7.5,9.8)10.1 11.4)
Age Groups
(in years)
18-29 (16.0, (33.7, (22.6, (4.9, (5.9, (9.0,
(reference) 22.4 28.8) 42.7 51.7) 30.1 37.7) 14.0 23.1) 12.2 18.5) 6.2 |(3.3,9.2)[16.0 23.0)
(25.5, (41.8, (38.2, 2.7, (6.6, 9.1, (6.4,
30-39 290|305 |52 486 |44 a6y | 42| 56 | BT| 108 |1M2| 1337 |33 103
(27.8, (40.4, (42.5, (2.6, (4.5, (7.1,
40-49 30.4 33.0)% 42.6 44.9) 45.5 48.5) 3.6 4.7y 5.7 6.9)" 6.9 ((54,8.3)] 9.5 11.8)
(26.7, (36.6, (40.6, (3.2, (5.7, (6.4, (8.7,
=50 30.0 33.4) 403 44.0) 43.7 46.9)* 49 6.7)* w9 10.1) 9.0 11.6) 11.0 13.2)
Sex
Male (27.1, (42.2, (35.8, (3.9, (6.5, (8.7,
(reference) 305 33.9) 45.6 49.0) 388 41.7) 6.8 9.8) 7.2 160,94 89 11.2) 1.1 13.6)
(26.3, (39.3, (42.2, (3.4, (8.1,
Female 28.2 30.0) 414 43.4) 44.3 46.4)" 4.2 5.0) 8.1 ((6.6,9.7)| 85 [(7.3,9.6)| 9.5 11.0)
Race/Ethnicity
Non-Hispanic
. (26.9, (42.0, (41.0, (2.9, (7.5, (8.0,
White 29.0 31.1) 44.0 46.0) 434 45.8) 3.8 46) 73 1(5.6,9.1)| 89 10.4) 9.6 11.2)
(reference)
Non-Hispanic (28.9, (32.1, (35.5, (3.3, (5.1, (5.5, (5.9,
Black 3401 399y |374| 426y |11 46y | 70| 108 | 77| 103) | ?9] 143 (18] 176
. . (234, (37.9, (29.0, (4.6, (6.9, (5.9, (6.8,
Hispanic 28| 301) |27 415 [343] 305)% | 92 | 139+ |104] 139) | B8 | 118) [194] 139
Non-Hispanic (12.9, (29.9, (574, (0.8, (1.5, (1.0, (7.3,
Asian 178| ogony |37 4500 (935 6oy | 19| 29¢ [0 66 | 28| 65+ [196] 140)
Non-Hispanic
. (31.1, (43.5, (30.6, (1.2, (3.7, (4.6, (6.0,
other/multiple 3801 g50y: 1913|500y |388) 465) | *1| 69 |®7] 102 | 7P| 101 |8 156
Educational
Status
High school or (254, (36.1, (31.1, (4.5, (8.4, (7.8, 9.0,
less (reference) 29.1 32.9) 40.2 44 .4) 35.1 39.1) 7.9 11.3) 12.0 15.7) 107 13.7) 126 16.1)
Some college
(27.6, (41.8, (41.8, (3.8, (5.2, (8.0,
or college 29.4 31.2) 43.6 45.4)" 43.6 45.4)* 4.6 5.5)* 6.1 7.0)* 8.2 ((7.0,94)] 9.3 10.5)
graduate
Above college (25.6, (38.0, (47.5, (1.5, (4.0, (4.9, (6.7,
araduate 2191 509) [408] 436 |506| s36yr | 23 | say | B2| 64y | O2| 7sr |83 g9y
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Table 4: Continued

Parent, Adult
Caregiver, or This Child
Health Care | "o i was | No Longer .
Health Care Provider’s Someone in
L . Concerned Had Health .
Provider’s Location Was About Goin Insurance or Someone in the Household
Location Open but to the g Had a Change the Household | Had Been in
Was Closed Had Limited Health Care in HeaIthg Was il Contact With Other (n=951)
Due to the | Appointments L With the Someone Who B
. Provider’s Insurance N .
Coronavirus Due to the N Coronavirus Was Il With
. . Location Due to the .
Pandemic Coronavirus . (n=603) the Coronavirus
— . Due to the Coronavirus _
(n=3,039) Pandemic c . Pandemi (n=766)
(n=4,604) oronavirus andemic
! Pandemic (n=387)
(n=4,957)
Annual o o )
Household % |(@5%cn| % | (95% | o | (95% | o | (95% | o | 9snen| % |(95%cCh| % |(95%cl
| Cl) Cl) Cl)
ncome
<$35,000 (24.5, (36.4, (34.4, (4.0, (7.6, (8.5, (7.3,
(reference)  |259| 333) [410] 456 88| 433) | &1 | 82 [120| 163) [P 145 (03] 134
$35,000- (23.2, (39.4, (29.3, 3.7, (6.1, (5.5, 9.1,
$49,999 30.5 37.9) 468 54.3) 350 40.6) 6.8 10.0) 115 16.9) 90 12.6) 151 21.0)
$50,000- (28.1, (45.4, (37.8, (2.2, 5.7, (7.5, (4.3,
$74,999 319 35.6) 50.2 55.0)* 428 47.8) 5.3 8.4) 7.9 10.1) 10.0 12.4) w1 11.0)
(26.3, (40.4, (45.1, (2.0, (4.0, (5.7,
>$75,000 28.6 31.1) 42.1 43.8) 474 49.6)* 2.8 3.7y 5.1 6.2)* 7.2 8.7)* 8.3 [(6.9,9.7)
. (17.0, (27.3, (25.7, (2.5, (2.9, (124,
Did not report |23.7 30.5) 33.5 39.8)* 32.3 38.8) T 5.8 9.2)* 5.3 7.6)* 17.3 92.1)*
Number of
Children in
Household
(24.2, (37.2, (38.5, (3.8, (9.3,
1 (reference) 26.8 929.4) 39.8 42.4) 41.0 43.4) 6.5 9.1) 6.9 [(4.9,88)| 6.7 |(5.1,84)|11.3 13.3)
(27.2, (41.0, (41.8, (2.6, (7.0,
2 30.0 32.8) 444 47.8) 44.8 477y 3.8 5.0) 7.2 1(5.3,9.00| 81 [(6.4,9.7)| 94 11.8)
(27.9, (42.1, (36.8, (3.4, (74, (9.8, (7.1,
3 or more 31.0 34.1)% 454 48.8)* 40.2 43.7) 5.4 7.4) 10.2 13.0)% 12.3 14.8)% 9.5 12.0)
Insurance
Status
Not insured (22.7, (30.1, (25.1, 9.9, 4.1, (4.3, (6.2,
(reference) 305 38.4) 317 45.4) 311 37.1) 15.3 20.7) 90 13.9) 78 11.4) 11.6 17.0)
(27.3, (41.6, (41.6, (2.9, (8.7,
Insured 29.0 30.7) 43.5 45.4) 43.3 45.1)* 4.1 5.4) 7.7 1(6.5,9.0)| 8.7 |(7.6,9.8)| 9.9 1.1
Reported
Previous
COVID-19
Diagnosis
(26.8, (39.5, (43.1, 3.9, (8.8,
No (reference) |28.6 30.4) 414 43.4) 45.1 47.1) 5.2 6.5) 3.0 [(2.3,3.8)| 6.8 |(5.8,7.9(10.0 11.3)
(27.0, (44.7, (24.6, 3.1, (24.5, (11.9, (7.2,
Yes 8151 359) |497| saey |289] 33.)% | 20| 70y |298] 351 | 126 103y [108] 145)
COVID-19
Vaccination
(25.3, (40.6, (29.8, (4.9, (7.3, (7.8, (10.9,
No (reference) |[28.5 31.8) 444 48.2) 32.9 35.9) 7.7 10.6) 10.0 12.7) 9.9 12.0) 13.8 16.6)
(274, (40.2, (45.6, (2.9, (5.1, (6.9,
Yes 29.3 31.9) 42.1 44.0) 47.5 49.4)* 3.8 47) 6.5 8.0)% 7.9 [(6.6,9.2)| 8.1 9.3)*
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Table 4: Continued

Parent, Adult
Caregiver, or This Child
Health Care | "o i was | No Longer .
Health Care Provider’s Concemned Had Health Someone in
Provider’s Location Was About Goin Insurance or Someone in the Household
Location Open but to the g Had a Change the Household | Had Been in
Was Closed | Had Limited | . *0 %° |4 Healthg Was Ili Contact With | oo o)
Due to the | Appointments Provider’s Insurance With the Someone Who B
Coronavirus Due to the Location Due to the Coronavirus Was lll With
Pandemic Coronavirus Due to the Coronavirus (n=603) the Coronavirus
(n=3,039) Pandemic Coronavirus Pandemic (n=766)
(n=4,604) Pandemic (n=387)
(n=4,957)
Children’s o o o
Education in % |(95% Cl)| % (%?)A’ % (%?)A’ % (%?)A’ % [(95%cCl)| % |(95%cl)| % |(95% cI)
Past 7 Days
In-person
instruction
(28.6, (42.0, (32.5, (1.7, (7.2, (7.0,
gto;r;;s(icher 324 36.1) 45.8 49.6) 35.6 38.7) 3.1 45) 6.6 |(5.1,8.1)| 95 11.9) 9.4 11.8)
(reference)
Virtual/online
. . (25.7, (38.8, (39.2, (3.3, (4.7,
}?ﬁgiztzg}rller 29.0 32.3) 42.0 45.2) 42.5 45.8)" 4.8 6.3) 8.0 112) 7.0 [(5.1,9.0)| 7.8 |(6.2,9.4)
Learned on (26.4, (42.3, (49.1, 3.9, (7.1, (4.7,
their own 297\ 330) |461] 499) |533| 575y | 60| g1y |66 |(4489) 951 (g 182 4ig)
Did not
. . (22.3 (37.9 (37.7 (4.1 (12.2
participate in  |30.8 > 149.8 > [51.0 s | 77 o 23.5 o | T
education/other 39.4) 61.6) 64.2) 11.3) 34.8)
Children’s Use
of Telehealth
Appointments
in the Past
4 Weeks
(26.6, (38.7, (41.0, (4.2, (8.4,
No (reference) |28.6 30.7) 40.5 42.4) 43.2 45.5) 5.2 6.2) 7.8 [(6.3,9.3)| 8.1 [(6.7,9.4)]10.0 11.7)
(26.8, (44.5, (35.6, (5.6, (7.6, (7.4,
Yes 8001 339y |479| 512p [402| 447y | T 81 100 [ 27T] 18 1% 129)

* Statistically significant difference (<.05) using ¢ test comparing each response level to the reference group.

" Estimates were suppressed due to relative standard error greater than 30%.

All percentages and 95% confidence intervals are weighted to the US population.

Abbreviation: CI, confidence interval.

screening services, 6.9 million (44%)
fewer outpatient mental health ser-
vices even after accounting for in-
creased telehealth services, and 7.6
million (69%) fewer dental services.

We built on these studies by find-
ing that households with an increas-
ing number of children in the home
were more likely to have skipped,
missed, or delayed preventive ser-
vices, suggesting that the proportion
of delayed preventive health services
among children may be even higher.
Delays due to closed doctors’ offices

FAMILY MEDICINE

were also higher among adults who
were of NH other races compared
to NH Whites, while delays due to
concerns about COVID-19 exposure
were highest among NH Asians
compared to NH Whites, suggesting
additional efforts are needed to in-
crease catch-up preventive services
in these populations. Furthermore,
younger parents (those ages 30-39
and 40-49 years) were more likely to
have children who missed, delayed,
or skipped preventive appointments,
possibly due to their likelihood of

having younger children than older
parents. We also found lower odds
of missing, delayed, or skipped ap-
pointments among respondents
who did not report their incomes.
These groups were more likely to
be older, and thus, are more likely
to have older children, who do not
have as many preventive check-ups
as younger children.

Children who use telehealth ser-
vices were more likely to have de-
lays, suggesting that these groups
may have reverted to using virtual
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services due to their delays in pre-
ventive check-ups. This is consistent
with other studies which found that
many provider offices have transi-
tioned to telemedicine practices to
provide continuity of care during the
pandemic.’® While increases in tele-
health services during the pandemic
is commended, a study found that
the use of telehealth services did
not offset the decline in preventive
health services, and many services
cannot be completed remotely.’ The
association found between telehealth
appointments and delayed preven-
tive checkups suggests that these
families are reluctant to come into
health care providers’ offices. This
belief is also reinforced by our find-
ings that one of the main reasons for
delays in childhood preventive ser-
vices was concern about COVID-19
exposure at health facilities.

While closures and limited health
care provider appointments early in
the pandemic may have contribut-
ed to parents delaying preventive
health services for children, con-
cerns about potential exposure to
COVID-19 during well-child visits
may have been more likely as the
pandemic progressed and the num-
ber of COVID-19 cases increased.
Our findings that delays were great-
er among parents who had insurance
and were highly educated compared
to their respective counterparts sup-
ports our finding that concerns about
potential COVID-19 exposure in
health care facilities, rather than ac-
cess, may be the main cause of these
delays. This is further supported by
our finding that only 5.2% of parents
reported lack of insurance or change
in insurance during the pandemic
as a reason for missed, skipped, or
delayed vaccinations. These popula-
tions may be more likely to follow
the recommended schedule, and
thus, are more likely to know if their
child has any missed, skipped, or de-
layed preventive services.

The CDC recommends that any
interrupted immunization services
should be resumed and catch-up vac-
cinations offered as quickly as pos-
sible.?’ Clinic hours can be extended,
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and special vaccination events or
drive-by vaccination services can
be instituted.?> 22 It is also possible
to configure clinics and schedules
such that COVID patients do not
come into contact with others.? Get-
ting vaccinated for COVID-19 may
help alleviate concerns about risk of
COVID-19 exposure in health care
facilities. With the COVID-19 vac-
cine now more readily available to
all persons aged 12 years and old-
er, parents and age-eligible children,
in addition to health care providers
and staff, should get vaccinated for
COVID-19 to reduce risk of infection
and severe health outcomes from
COVID-19. Health care providers
have the power to effectively recom-
mend vaccination to their patients,
and the CDC notes that such a rec-
ommendation is the main factor in
convincing parents to get vaccinated
themselves.?' 22 Given our findings
about the use of telemedicine during
the pandemic, such visits seem to be
an ideal time for clinicians to deliver
a vaccination message. Health care
providers can help alleviate concerns
about COVID-19 exposure by pro-
viding safe distancing, good hygiene
measures, protective equipment, and
assuring parents that infection con-
trol practices are in place.? In ad-
dition, health care providers should
follow up with parents of children
with missed preventive care servic-
es and remind parents about the
importance of these services in re-
ducing serious health outcomes,?
strengthen clinic reminder systems,
and take advantage of any encoun-
ter to deliver vaccinations.?! In ad-
dition, public health officials should
continue monitoring and identifying
areas and populations with missed
preventive services or low vaccina-
tion coverage and enable a rapid
public health response.?? It is im-
portant to give priority to primary
series vaccinations such as measles-
mumps-rubella and polio, as inter-
national experience has shown that
falling behind on these can result in
outbreaks with substantial morbid-
ity and mortality.??2 Johns Hopkins
University has guidance for patients

trying to decide when to see a phy-
sician in person versus virtually, as
well as when their children should
receive medical services including
vaccinations in the context of a pan-
demic.?*

Our findings are subject to sever-
al limitations. First, although sam-
pling methods and data weighting
were designed to produce nationally
representative results, respondents
might not be fully representative of
the general US adult population.?
Second, the HPS has a low response
rate (<10%). However, nonresponse
bias assessment conducted by the
US Census Bureau found that the
survey weights adjusted for most
of this bias, even though some bias
may remain.? Third, the HPS is a
cross-sectional survey, so temporal
relationships cannot be assessed.
Fourth, the HPS collects informa-
tion on adults and not children, thus,
characteristics of children (such as
age) and collateral impact of delays
on children could not be assessed.
Fifth, the survey did not define or
separate out “missed,” “delayed,” or
“skipped” preventive services, which
could have different meanings for
immunization and screening pro-
grams. Furthermore, the survey does
not define preventive services, which
could lead to overestimation if par-
ents include telemedicine or under-
estimation if parents do not know
what constitutes preventive servic-
es. Sixth, parents who follow the
recommended children’s preventive
health schedules may be more like-
ly to be aware if they have missed,
skipped, or delayed appointments.
Thus, our results may be underesti-
mated if parents did not follow the
recommended schedule and do not
consider themselves to be delayed.
Additionally, delays may be higher in
rural areas; however, the HPS does
not contain information on urban/
rural status. Finally, vaccination cov-
erage assessment at the state and
local level is needed to quantify the
impact of the pandemic among chil-
dren of all ages and prioritize areas
for intervention.
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Preventive services for many chil-
dren may have been impacted by the
COVID-19 pandemic due to disrup-
tions in routine medical care and
stay-at-home orders, which may in-
crease risks for negative health
consequences and outbreaks of vac-
cine-preventable diseases. Parental
concerns about potentially expos-
ing themselves or their children to
COVID-19 during well-child visits
might contribute to these delays. Al-
though the delivery of recommended
childhood vaccines may have recov-
ered following the initial impact
of the pandemic, continued efforts
should be made to ensure that chil-
dren continue receiving preventive
services during the pandemic and
other emergency situations. Pro-
viders can increase preventive care
visits by reducing concerns about
COVID-19 exposure in the provid-
er’s office, reminding parents of the
continued need for preventive ser-
vices during emergencies, providing
parents with timely notices when
preventive services are due, and pro-
moting tools to conduct reminders
and recalls.?? Continued collabora-
tion between health care providers
and public health officials is needed
to coordinate efforts and messages
to achieve rapid catch-up health ser-
vice delivery.
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