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ABSTRACT

KEY WORDS:

Background: On 18 March 2020, the Israeli Health Ministry is-
sued lockdown orders to mitigate the spread of coronavirus
disease 2019 (COVID-19).
Objectives: To assess the association of lockdown orders on
telemedicine practice and the effect of social distancing on in-
fectious diseases in a primary care community pediatric clinic
as well as the rate of referrals to emergency departments (ED)
and trends of hospitalization.
Methods: Investigators performed a retrospective secondary
data analysis that screened for visits in a large pediatric center
from 1 January to 31 May 2020. Total visits were compared
from January to December 2020 during the same period in
2019. Visits were coded during the first lockdown as being via
telemedicine or in-person, and whether they resulted in ED
referral or hospitalization. Month-to-month comparisons were
performed as well as percent change from the previous year.
Results: There was a sharp decline of in-person visits (24%)
and an increase in telemedicine consultations (76%) during
the first lockdown (P < 0.001). When the lockdown restric-
tions were eased, there was a rebound of 50% in-person visits
(P < 0.05). There was a profound decrease of visits for com-
mon infectious diseases during the lockdown period. Substan-
tial decreases were noted for overall visits, ED referrals, and
hospitalizations in 2020 compared to 2019.
Conclusions: COVID-19 had a major impact on primary care
clinics, resulting in fewer patient-doctor encounters, fewer
overall visits, fewer ED referrals, and fewer hospitalizations.
IMAJ 2022; 24: 277-283
community healthcare center, infectious diseases, pediatrics,
telemedicine, telehealth

n 30 January 2020, the World Health Organization (WHO)

declared the coronavirus disease 2019 (COVID-19) out-
break to be a public health emergency of international concern.
On 11 March 2020, the outbreak was declared to be a pandem-
ic [1,2]. On 18 March 2020, the Israeli Health Ministry issued
statewide executive lockdown orders to help mitigate the risk
that COVID-19 hospitalizations would overwhelm the health-
care infrastructure. Other factors that potentially decreased the
rate of virus spread and subsequent hospitalizations included
kindergarten and school closures, social distancing guidelines,
the wearing of facemasks, and general pandemic awareness.
Medically necessary travel was permitted during the first lock-
down period and people had the option to visit their medical
providers in-person, even for routine care, but they also had the
option to utilize existing telemedicine alternatives.

We aimed to assess the association of these lockdown orders
and the trend of telemedicine vs. in-person visits and to deter-
mine the effect of the social distancing on commonly diagnosed
infectious diseases in a pediatric community healthcare center
(PCHC). We also explored the rate of referrals to the emergency
department (ED) and the trends of hospitalization in a tertiary
children's hospital.

PATIENTS AND METHODS

SETTING AND DATA SOURCE

Clalit Health Services (CHS) is Israel’s largest health fund and
serves as both insurer and healthcare provider, insuring 54%
of Israel’s population and supplying most of the healthcare
services within its system. These services include primary,
secondary, and tertiary care (including a third of the acute care
beds in Israel), as well as pharmacies and paramedical ser-
vices. In CHS, children are predominantly treated at communi-
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ty-based primary care clinics by board-certified pediatricians,
non-board-certified pediatricians and general practitioners.
Primary care is provided in 1400 community-based clinics,
where PCHCs coexist with traditional single and group clinics.
All of CHS’s primary and secondary care physicians use an
advanced electronic medical records system, which feeds data
into the central database of the organization and contains more
than a decade of stored data. The population registered and
treated at our PCHC is 9000 children and adolescents, aged
from one day to 25 years of age. All the patients belong to the
PCHC as a group. Physician reimbursement is based on the
total number of patients registered to the PCHC and not as a
fee-for-service model.

The PCHC is open 12 hours a day from Sunday through
Thursday and 4 hours on Fridays. Our PCHC staff comprises
eight board-certified pediatricians, four nurses, four front desk
staff, and one pharmacist. Three of the physicians were over 67
years of age at the time of the COVID-19 pandemic. Our PCHC
staff also provided physician and nurse encounters as a backup
for children belonging to other clinics (in solo or group practic-
es) in our area, when necessary.

During the beginning of the COVID-19 pandemic, our staff
worked in two shifts. During every shift there were at least three
or four physicians one of whom worked with extensive person-
al protective equipment (PPE) and examined any child who
attended with fever and/or respiratory complaints. The other
physicians assessed patients with any other complaints (either

at an in-person visit or via telemedicine consultation). These
physicians wore facemasks and gloves. The physicians over 67
years of age did not examine any patient with a high suspicion
of Covid-19.

During the pandemic, we also served as a city sentinel clin-
ic for the children with COVID-19 who were registered at the
PCHC. We screened the number of patient encounters at the
PCHC from January 2019 through 31 December 2019 accord-
ing to visit type and referral (clinic, ED, hospital admission) and
compared them to the number of visits during the same period
0f 2020. The clinic visits included in-person visits and telemed-
icine consultations. Data for telemedicine consultation were
only available up to 31 May 2020. All types of visits were doc-
umented in the medical record file of the CHS. In-person visits
were defined as a visit where the patient physically showed up
at the PCHC. A telemedicine visit was defined as a scheduled or
impromptu phone/video call with the pediatrician without the
patient physically attending the clinic. The study assessed the
pattern of using telemedicine technologies before and during the
COVID-19 pandemic.

We sought to determine the effect of social distancing on
a few common infectious diseases commonly diagnosed in
pediatric primary care that are contagious to various extents:
viral infection, pneumonia, acute otitis media, streptococcal
and non-streptococcal pharyngitis, upper respiratory infection
(including stridor), impetigo, conjunctivitis, gastrointestinal in-
fection, and urinary tract infection. Data for infectious diseases

Figure 1. Percent change of ED referrals, hospital admissions, and clinic encounters by month from 2019 to 2020
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were only available from 1 January 2020 through 31 May 2020.

We randomly chose a week before the effects of the pan-
demic, in January 2020, and one week in each month during the
lockdown orders in March to April, and immediately following
the first lockdown in May 2020. We also looked for the differ-
ences in the number of children who attended the ED or were
hospitalized.

The study was approved by the local institutional review board.

STATISTICAL ANALYSIS

Descriptive statistics included frequencies and proportions. Per-
cent change over time was displayed with a 95% confidence in-
terval (95%CI). Pearson’s chi-square test compared categorical
variable rates. Changes from month to month were compared

Figure 2. Number of total monthly visits in a tertiary pediatric community healthcare center in 2019 vs. 2020 by visit type
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with a two-sided test for equality of column proportions using a
Bonferroni correction for multiple comparisons. Statistical anal-
yses were performed using IBM Statistical Package for the So-
cial Sciences statistics software, version 25.0 (SPSS, IBM Corp,
Armonk, NY, USA).

RESULTS

CLINIC ENCOUNTERS AND REFERRALS

During the year 2020, a total of 48,002 patient encounters at
the PCHC were documented compared with 53,290 in the year
2019. There was a notable decrease in April 2020 of -47%
(95%CI -57%, -37%) and May 2000 of -38% (95%CI -48%,
-28%) compared with the same months in 2019. These results
correlated with the tail end of the first lockdown. The visits
increased significantly for June, up 12% (95%CI 2%, 22%).
A second 3-week lockdown occurred from 17 Sep-
tember until 11 October and then a third lockdown be-
gan incrementally in December, where we saw a de-
crease again in clinical encounters compared to the
previous year of -20% (95%CI -30%, -10%) [Figure 1].
The number of ED referrals diverged from March 2020 and
never returned to previous levels for the remainder of the year
2020 [Figure 2]. ED referrals had a -22% reduction (95%CI
-34%, -9%) in March. The number of hospital admissions di-
verged from April 2020 and never returned to previous levels
for the remainder of the year 2020 [Figure 2]. Hospital ad-

missions had a -55% reduction (95%CI -83%, -27%) in April
[Figure 1].

TELEMEDICINE

There were 2772 (17.4%) clinical encounters randomly sampled
from the PCHC between 1 January 2020 and 30 May 2020. A to-
tal of 2650 pediatric cases between the ages of 0-19 years were
included in the analysis. Sex was almost evenly distributed, and
42% of the cases were in the age group of 0-3 years [Table 1].

Over the entire period, 45% of encounters were via telemed-
icine and the remaining 55% were in-person. However, the fluc-
tuations over the months varied significantly, with 76% of visits
being in-person before the lockdown during January 2020 and
a complete reversal to 76% of visits being telemedicine at the
height of the lockdown, during April 2020.

Statistically significant changes in the number of telemedicine
encounters occurred between each individual month, with a sig-
nificant increase over the lockdown period (March—April) and
then a reduction after the lockdown period [Table 1]. Telemedi-
cine increased from 24% in January to 67% in March (P < 0.05)
and peaked in April at 76% (P < 0.05) before coming back down
in May to 50% (P< 0.05, chi-square test for overall period chang-
es: P<0.001) [noted in Table 1 with individual subscripts].

INFECTIOUS DISEASES

All the studied infectious diseases decreased from the period be-
tween January to May 2020, as presented in Table 2. The most
dramatic changes between January and March/April (lockdown

Table 1. Visit type and demographics by month during 2020

Total January, n=1176 | March, n=507 April, n=364 May, n=603 P value
Visit type
Telemedicine 1203 (45%) 283 (24%) 341 (67%) 276 (76%) 303 (50%) < 0.001*
In-person 1447 (55%) 893 (76%) 166 (33%) 88 (24%) 300 (50%)
Age groups, years
0-3 1124 (42%) 521 (44%) 233 (46%) 161 (446%) 209 (35%)
4-9 806 (30%) 378 (32%) 125 (25%) 98(27%) 205 (34%) < 0.001*
10-19 721 (27%) 278 (24%) 149 (29%) 105 (29%) 189 (31%)
Sex
Male 1413 (53%) 633 (54%) 284 (56%) 182 (50%) 314 (52%) 031
Female 1238 (47%) 544 (46%) 223 (44%) 182 (50%) 289 (48%)

All values are by n (%)

Values in the same row are significantly different at P < 0.05 in the two-sided test of equality for column proportions. Tests assume equal variances
and are adjusted for all pairwise comparisons within a row of each innermost subtable using the Bonferroni correction

*Pearson chi-square test for groupwise comparison
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Table 2. Representative common weekly diagnoses documented in our patients in January 2020 and percent change during the lockdown

[March-May 2020]

q - March 2020, N April 2020, N May 2020, N
Diagnosis January 2020, N (% change from previous month) | (% change from previous month) | (% change from previous month)
Cough 195 45 (-77%) 30 (-33%) 17 (-43%)
Fever 172 39 (-77%) 16 (-59%) 31 (94%)
Otitis media 78 13 (-83%) 7 (-46%) 9 (29%)
Pharyngitis/tonsillitis 35 8 (-77%) 5 (-38%) 7 (40%)
Conjunctivitis 32 8 (-75%) 9 (13%) 3 (-67%)
Pneumonia 27 3 (-89%) 0 (-100%) 1(NA)
Viral infection 23 0 (-100%) 1n/a 1 (0%)
Gastrointestinal infection 17 7 (-59%) 6 (-14%) 10 (67%)
Urinary tract infection 5 3 (-40%) 3 (0%) 6(100%)
Impetigo 4 1 (-75%) 1(0%) 3 (200%)

months) occurred in the categories of viral infection: from 23 cases
in January to none in March (-100%); pneumonia: from 27 cases
in January to 3 in March (-89%); and otitis media: from 78 cases in
January to 13 in March (-83%). When the lockdown was relaxed
in May, the prevalence of most infectious diseases increased, the
largest increases occurring for impetigo: from one case in April to
three in May (200%); urinary tract infection: from three cases in
April to six in May (100%); and fever: from 16 cases in April to 31
in May (94%). Fever was mostly related to any kind of infectious
disease without a specific site or organ, mostly, but not all, as part
of a viral infection. However, due to the retrospective nature of this
study, we were unable to determine the final diagnosis for each
episode of fever. Nevertheless, we noted a profound reduction in
this diagnosis also between January and the months of lockdown.

DISCUSSION

This study highlights the rise in the use of telemedicine and the
decrease of in-person visits during the first COVID-19 lockdown
in Israel. The level of referrals, from PCHC to ED and hospital
admission, decreased in March/April and never returned to the
previous year's rate for the remainder of 2020. Public health mea-
sures to counter the COVID-19 pandemic, such as stay-at-home
lockdown orders, mask-wearing, and social distancing probably
reduced the need for medical care at the PCHC in part by curtail-
ing the spread of other infections and altering the epidemiology of
injuries. Interventions such as closures, physical distancing, use of
facemasks, and hand-washing can be expected to reduce the trans-
mission of many infectious diseases, especially in children [3,4].
Our results are in line with reports of similar decreases in
clinical services from around the world. Thornton et al. [5]
reported a 25% countrywide drop in ED visits in the United
Kingdom within one week of their national lockdown. In the
United States, the lay press described decreases in ED visits by
as much as half the normal volume [6] and the CDC reported

a decline of 42% in ED visits during the early COVID-19 pan-
demic, with the steepest decreases in persons aged < 14 years
[7]. The proportion of infectious disease-related visits was
four times higher during the early pandemic period [7]. Wong
et al. [8] reported an ED volume decrease of nearly 50% and
suggested that there was increasing evidence that patients with
emergencies were avoiding the ED due to fear of contracting
COVID-19. On 23 April 2020, the commonwealth fund re-
ported that the number of visits to ambulatory care practices
declined by nearly 60% [9].

Telemedicine (or telehealth) is defined by the U.S. National
Institutes of Health (NIH) as the use of technology to provide
and support healthcare at a distance [10]. The technology used
can be phone calls, emails, text messages, picture/video-clips,
or videoconferencing. In Israel [11,12], COVID-19 guidelines
encouraged the use of telemedicine in ambulatory settings for
children and adults during the pandemic. Telemedicine visits
were intended to better support patients at home and divert them
from the PCHC, thus reducing potential infectious exposures.

Our data show that in May 2020 (after the end of the first
lockdown), in-person visits returned to 50% of the total visits
and telemedicine visits fell to 50% of the total visits. This find-
ing is also in accordance with the report of Grossman et al. [13]
who demonstrated that by the end of the first lockdown, most
of the Israeli pediatricians preferred to revert to in-person visits
after the pandemic subsided, and preferred to base their clinical
decisions on in-person visits rather telemedicine encounters. The
inability to perform a virtual physical examination and the lack of
visual clues, which aid physicians in identifying patients in acute
conditions, are some of the reasons why pediatricians prefered
to return to traditional in-person visits as soon as possible [14].
Pediatricians who use telemedicine must maintain a high level of
suspicion for severe illnesses.

As the first lockdown restrictions were lifted in Israel, the face-
to-face pediatric visits increased rapidly, suggesting that parents
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may also have preferred in-person visits since they were usually
the ones who made the visit choice. Our data from a large PCHC
support this preference and suggest that the large increase in the
use of telemedicine was preferred only as a temporary solution
during the lockdown period. The sustained increase in phone visits
after lockdown relaxation compared to pre-lockdown levels prob-
ably reflects the continuing policy of social distancing even after
lockdown relaxation. Grossman et al. [13] reported that the main
early adopters of telemedicine technology were the physicians
who will likely preferred the frequent use of telemedicine services
even after the pandemic has resolved [14]. Gamus and colleagues
[15] concluded that the greater management acceptance of tele-
medicine by decision makers and greater willingness to fund its
deployment may lead to accelerated dissemination of the technol-
ogy to cope with the ever-growing needs of the Israeli healthcare
system, and hence allow quick response in times where face-to-
face visits are not accessible.

Potential limitations of telemedicine include situations in
which in-person visits are more appropriate due to urgency, un-
derlying health conditions, or the necessity to perform an ade-
quate physical examination. There are also logistical limitations
due to limited access of some patients to technological devices
(e.g., smartphone, tablet, computer), which are needed for a tele-
medicine visit or connectivity issues. Other patients or providers
may not be comfortable with the technology needed for telemed-
icine or may not agree to the impersonality of a telemedicine
consultation.

Social distancing policies enacted in Israel during the
COVID-19 pandemic largely removed children from school,
daycare facilities, and other contact with peers, which resulted in
a significant decrease in the diagnosis of common infectious dis-
eases among children. The prevalence of each condition was sig-
nificantly lower during the social distancing period. The smaller
decrease in diagnosis for urinary tract infection, an infectious
but generally not contagious disease, suggests that changes in
care-seeking behavior had a relatively modest effect on the other
observed declines.

Hatoun and co-authors [16] also reported a profound decrease in
the occurrence of common pediatric infectious diseases in Massa-
chusetts due to social distancing policies. They also reported that 3
of the studied diseases, namely, influenza, croup, and bronchiolitis,
essentially disappeared with social distancing [16]. The transmis-
sion of common infectious diseases decreased with social distanc-
ing and these data demonstrate the extent to which transmission
of common pediatric infections can be altered when close contact
with other children is eliminated. This reduction can be attributed to
a decline in the prevalence of the conditions, or a choice not to seek
care when the conditions occurred [17].

Gavish and colleagues [18] reported a decrease in the num-
ber of hospitalization due to bacterial infection, especially re-
garding skin and osteoarticular infections. A general decrease in
the number of ED referrals and number of hospitalizations was

also reported during the 2019 COVID-19 pandemic [19,20].

Our study was limited, first because we only included in-
formation from a single representative week of each month to
analyze telemedicine utilization and infectious diseases during
the beginning of the outbreak and first lockdown. We only had
general visit numbers for the remainder of the year. Neverthe-
less, we were still able to capture statistically significant dif-
ferences. Second, this study represented findings from a large
PCHC that had enough pediatricians to perform work in two
shifts during the lockdown period and these results might not be
generalizable to smaller primary care community-based clinics
with fewer resources.

CONCLUSIONS

There was a rise in the use of telemedicine technologies during
the first COVID-19 lockdown in Israel. We noted that the trans-
mission of common infectious diseases decreased with social dis-
tancing. As office visits, ED referrals, and hospital admissions
declined, telemedicine proved to be the tool of choice for main-
taining continuity of care during stay-at-home orders. After the
end of the first lockdown, there was a rebound in the in-person
visits and a decline in the telemedicine consultations. The ED
referrals and hospital admissions never returned to previous year
levels after the first lockdown, and the number of clinical encoun-
ters continued to fluctuate for the rest of the year during the sec-
ond and third lockdowns.
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Antibody evasion properties of SARS-CoV-2 Omicron sublineages

Continuing surveillance of the evolution of Omicron has
since revealed the rise in prevalence of two sublineages,
BA.1 with an R346K alteration (BA.1+R346K, also
known as BA.1.1) and B.1.1.529.2 (BA.2), with the latter
containing 8 unique spike alterations and lacking 13
spike alterations found in BA.1. lketani and colleagues
to included antigenic characterization of these new
sublineages. Polyclonal sera from patients infected by
wild-type SARS-CoV-2 or recipients of current mRNA
vaccines showed a substantial loss in neutralizing
activity against both BA.1+R346K and BA.2, with drops
comparable to that already reported for BA.1. These

findings indicate that these three sublineages of Omicron
are antigenically equidistant from the wild-type SARS-
CoV-2 and thus similarly threaten the efficacies of current
vaccines. BA.2 also exhibited marked resistance to 17 of
19 neutralizing monoclonal antibodies tested, including
S309 (sotrovimab), which had retained appreciable activity
against BA.1 and BA.1+R346K. This finding shows that no
authorized monoclonal antibody therapy could adequately
cover all sublineages of the Omicron variant, except for
the recently authorized LY-CoV1404 (bebtelovimab).

Nature 2022; 604: 553
Eitan Israeli

SARS-CoV-2 is associated with changes in brain structure in UK Biobank

Douaud et al. investigated brain changes in 785 participants
of UK Biobank (aged 51-81 years) who were imaged twice
using magnetic resonance imaging, including 401 cases
who tested positive for infection with SARS-CoV-2 between
their two scans, with 141 days on average separating their
diagnosis and the second scan, as well as 384 controls.
The availability of pre-infection imaging data reduces the
likelihood of pre-existing risk factors being misinterpreted as
disease effects. The authors identified significant longitudinal
effects when comparing the two groups, including a greater
reduction in grey matter thickness and tissue contrast in the
orbitofrontal cortex and parahippocampal gyrus; greater
changes in markers of tissue damage in regions that are

functionally connected to the primary olfactory cortex; and
a greater reduction in global brain size in the SARS-CoV-2
cases. The participants who were infected with SARS-
CoV-2 also showed on average a greater cognitive decline
between the two time points. Importantly, these imaging
and cognitive longitudinal effects were still observed after
excluding the 15 patients who had been hospitalised. These
mainly limbic brain imaging results may be the in vivo
hallmarks of a degenerative spread of the disease through
olfactory pathways, of neuroinflammatory events, or of the
loss of sensory input due to anosmia.

Nature 2022; 604: 697
Eitan Israeli
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