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Summary
BACKGROUND: There is a scarcity of studies that exam-
ined the impact of the COVID-19 pandemic on different
primary paediatric health services beyond the first pan-
demic year and with longitudinal analytical approaches.
Concerning Switzerland, studies are also lacking that as-
sessed the impact of the pandemic on primary paediatric
health services with objective and representative data.
The current study addresses these research gaps.

METHODS: Representative Swiss health insurance data
(covering 96% of the population) of 0–18-year-olds, ag-
gregated by month and by age groups 0–5, 6–10, 11–15
and 16–18 years were used for the analyses. The study
period was from January 2018 to March 2022. Interrupted
time-series models were applied to compare pandemic
and pre-pandemic health care utilisation. The first lock-
down served as the point of differentiation between these
two periods. Regular visits, urgent visits, well-child visits
and telephone consultations as well as routine vaccina-
tions in the primary care setting were used as outcomes.

RESULTS: Among 0–5-year-olds, the average utilisation
rates of regular, urgent and well-child visits were statisti-
cally significantly lower during the pandemic compared to
the pre-pandemic period. This decrease in utilisation was
primarily due to an initial marked drop after the lockdown,
followed by a partial recovery during the pandemic phase.
Additionally, the average vaccination rates for measles/
mumps/rubella were statistically significantly lower during
the pandemic for this age group, without indication of a
catch-up over the pandemic phase. For 6–10-year-olds, a
decreased average utilisation of regular and urgent visits
was found without a statistically significant recovery over
the pandemic period. No statistically significant changes
were shown for older age groups regarding regular or ur-
gent visits. However, telephone consultations showed sta-

tistically significantly higher average utilisation rates dur-
ing the pandemic compared to the pre-pandemic phase
across all age groups.

CONCLUSIONS: Delayed or missed well-child visits,
which might persist even after a certain recovery, pose the
risk of delayed detection of clinical/developmental abnor-
malities. Furthermore, missed vaccinations for measles/
mumps/rubella increase the likelihood of infections and
outbreaks, which can be particularly dangerous for the
youngest children. Therefore, promoting catch-up well-
child visits and vaccinations is essential. Higher utilisation
of telephone consultations during the pandemic may have
partially compensated the underutilisation of face-to-face
consultations/visits in young children. In adolescents, in
whom no changes in the utilisation of face-to-face con-
sultations were observed, the increased use of telephone
consultations may indicate an increase in health concerns
within this age group.

Introduction

The World Health Organization (WHO) officially declared
COVID-19 a pandemic on 11 March 2020. Up to March
2023, 760,360,956 COVID-19 cases were confirmed
worldwide, including 6,873,477 deaths [1], with a higher
risk for severe outcomes in people with particular pre-ex-
isting conditions [2] and in the elderly [3]. COVID-related
mortality and morbidity were much lower in children and
adolescents [4, 5] and this age group was therefore not con-
sidered a risk group. However, indirect effects of the pan-
demic and the measures introduced to curb the local epi-
demics might (have) impact(ed) young people’s health in
the short and long term [5].

Declines, delays or interruptions in the coverage of vac-
cines during the pandemic were found worldwide [6]. The
WHO estimated that 25 million children aged below one
year did not receive basic vaccines in 2021 [7]. Further
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studies found lower levels of utilisation of well-child visits
and/or ambulatory paediatric health services more general-
ly in the pandemic phase than in the pre-pandemic phase
(e.g. [8–14]). Despite this generally lower utilisation of
paediatric health services in the pandemic, some studies
also indicate that outpatient visits only fell markedly for
some health conditions (e.g. infectious diseases, such as
respiratory tract infection or gastroenteritis), but not (as
markedly) for others (e.g. eczema, atopic dermatitis, dia-
betes) [11, 15, 16]. Furthermore, some studies have shown
that an initial decrease in utilisation of primary paediatric
health services was often followed by a certain recovery
over the pandemic phase, at least for some primary health
services [10, 16–18]. Lastly, the general pattern of lower
utilisation during the pandemic did not seem to be con-
firmed for all health services. The utilisation of telemedi-
cine consultations, for instance, increased when more strin-
gent measures (e.g. lockdowns) were put in place [12,
18–20].

The following evidence gaps regarding changes in primary
paediatric healthcare utilisation during the COVID-19 pan-
demic stand out. Firstly, most publications did not distin-
guish between different primary healthcare services, e.g.
between well-child visits and primary urgent or regular
consultations. Secondly, many studies did not use longitu-
dinal analytical approaches. Such studies are limited be-
cause they cannot account for trends that already emerged
in the pre-pandemic period (e.g. [21]) or trends across the
pandemic phase. In terms of existing longitudinal research,
there is a lack of studies that analysed data beyond the ini-
tial pandemic year. Therefore, analyses on how utilisation
normalised over a longer time period are lacking. Lastly,
relatively few Swiss studies have compared objective and
representative data on pre-pandemic and pandemic utili-
sation of primary health services. Rather, existing studies
often relied on self-reported data (e.g. [22]) or data that
might have been affected by selection bias (e.g. [23]). We
are only aware of one recent Swiss study that used objec-
tive health insurance data [24] – however this study fo-
cused solely on mental healthcare utilisation and therefore
does not provide insights into other primary health ser-
vices that are particularly relevant for paediatric popula-
tions (e.g. well-child visits).

Based on existing research gaps, we studied the pandem-
ic’s effects on the utilisation of primary paediatric health
services longitudinally using health insurance data. A hori-
zon beyond the initial pandemic year was considered, com-
paring the 2-year period before the first lockdown in
Switzerland (January 2018 – March 2020) with the pan-
demic period (March 2020 – March 2022) separately for
different primary paediatric health services. Besides study-
ing the main effect of the pandemic, pre-pandemic and
pandemic trends were also addressed.

Materials and methods

COVID-19 situation in Switzerland

Prompted by a scenario of exponential epidemic develop-
ment and an overburdened health system, the Swiss gov-
ernment introduced various public health measures to de-
crease the transmission of COVID-19. On 13 March 2020,
all schools were closed and the provision of elective and

non-urgent medical care was restricted for all health pro-
fessions and levels of care, including paediatric healthcare.
On 16 March, the most stringent measure – a national lock-
down – was announced. The restriction on elective and
non-urgent medical care as well as the lockdown lasted un-
til 27 May 2020. However, even before the easing of the
introduced measures, the Federal Office of Public Health
(FOPH), the Federal Commission on Immunization and
the Swiss Society of Paediatrics communicated an excep-
tion to the restriction on elective and non-urgent medical
care for 0–2-year-olds. More specifically, parents were ad-
vised on 16 March 2020 that children aged up to 2 years
should adhere to recommended well-child and vaccination
visits. Furthermore, the vaccination schedules of 2021 and
2022 emphasised the importance of carrying out all rec-
ommended vaccinations in a timely manner despite the
COVID-19 pandemic [25, 26].

Data

Insurance data (i.e. TARMED positions [TARMED = tariff
for outpatient medical services in Switzerland]) and billing
codes for vaccinations (i.e. the Anatomical Therapeutical
Chemical [ATC] classification) were used. SASIS AG re-
ceives these data from almost all Swiss health insurers.
Consequently, the SASIS dataset covers 96% of the in-
sured paediatric population in Switzerland at any given
time point. For the current publication, SASIS data on
the utilisation of specific paediatric health services were
requested for the time period between January 2018 and
March 2022 for the age group of 0–18-year-olds. The re-
quested TARMED positions and ATC codes were provided
per month and aggregated for the age groups 0–5, 6–10,
11–15 and 16–18 years. The data that we received from
SASIS on 13 October 2022 did not include any informa-
tion that could identify individuals. Hence, individual chil-
dren could not be followed for the purpose of identifying
repeat visits or changes from one type of visit to another.
Approval from an Ethics Committee was not required for
these secondary data analyses and no protocol was written
for this publication project.

Variables

The following TARMED positions, which are mutually ex-
clusive, were selected for the current publication (for more
details, see appendix table S1):

1. Consultations: This TARMED position is used by pae-
diatricians for the first five minutes of regular con-
sultations. During the pandemic, emails could also be
billed via this position.

2. Well-child visits: At different points in the child’s de-
velopment, well-child visits are recommended by the
Swiss Society of Paediatrics [27]. During well-child
visits, a general health check-up is performed, includ-
ing the motor, language and socioemotional develop-
ment of the child. The frequency of well-child visits is
particularly high in the first two years and subsequent-
ly decreases. For the current analyses, all well-child
visits that are recommended for the first five years
(corresponding to the youngest age group of SASIS)
were grouped together.
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3. Urgent visits/consultations: Urgent visits/consulta-
tions (in person or via telephone) take place when a
health problem of the child or adolescent is perceived
as being urgent by parents and/or physicians. The dif-
ferent categories of urgent visits/consultations (see
table S1 in the appendix for details) were grouped to-
gether for the current paper.

4. Telephone consultations: This TARMED position is
used by paediatricians for the first five minutes of any
telephone consultation and represents the most impor-
tant indicator for the rates of telephone consultations.

Besides TARMED positions, basic vaccinations were in-
cluded in the current paper – i.e. vaccinations that were
officially recommended by the Federal Office of Public
Health during the study period because of their relevance
for the health of individuals and the population [25, 26,
28–30]. Vaccinations against diphtheria, tetanus, pertussis,
polio, Haemophilus influenzae type b (Hib) infection, he-
patitis B, measles, mumps, rubella and pneumococcus
were considered. The following ATC codes were grouped
together because of the polyvalent vaccines that are used
in daily practice (details can be found in table S1 in the ap-
pendix):

1. Diphtheria, tetanus, pertussis, polio, Hib infection, he-
patitis B: Various polyvalent vaccines were grouped
together for the analyses. All of them protect against
diphtheria, tetanus and pertussis; some additionally
against polio, Hib infection and/or hepatitis B.

2. Pneumococcus: A pneumococcal 13-valent conjugate
vaccine that protects against Streptococcus pneumoni-
ae serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A,
19F and 23F was used for the analyses.

3. Measles, mumps, rubella (MMR): For the analyses,
two vaccines to prevent measles, mumps and rubella
were grouped together. One of the vaccines also pro-
tects against varicella. However, varicella is not men-
tioned further in this article given that vaccination
against this disease has not yet been defined as a basic
vaccination for children aged under 11 years in the
vaccination schedules that the current publication
refers to [25, 26, 28–30].

Given that initial vaccination shots against the mentioned
diseases should mainly occur within the first year of a
child’s life, changes in vaccination rates were only
analysed for 0–5-year-olds. The following two major
changes in the vaccination schedules must be mentioned.
Firstly, hepatitis B was recommended for 11–14-year-olds
in 2018 [28], then recommended for the first year of life
from 2019 onwards [29]. Secondly, the pneumococcus
vaccination was recommended as a basic rather than a sup-
plementary vaccination from 2019 onwards [29].

Statistical analyses

The age-specific average yearly permanent resident popu-
lation of Switzerland (as reported by the Swiss Federal Sta-
tistical Office [SFSO]) was weighted by a factor of 0.96
to estimate the study population (i.e. insured individuals)
since SASIS data represent 96% of all insured people. To
determine the potential effects of the pandemic, an inter-
rupted time-series (ITS) model with offset (number of in-
sured individuals) allowing for overdispersion and adjust-

ing for seasonality by including two Fourier terms was
used. The models include a time effect (changes in the pre-
pandemic phase), a pandemic effect (pre-pandemic versus
pandemic period) and an interaction effect (time × pan-
demic) that assesses changes in the trend between the pre-
pandemic and the pandemic period. The month in which
the first lockdown began (March 2020) was chosen as
the indicator month discriminating between pre-pandem-
ic and pandemic periods. Incident rate ratios (IRR) with
corresponding 95% confidence interval (CI) are reported.
Graphical representations of interrupted time-series analy-
ses show the predicted trend over the observation period
(green line), a deseasonalised trend (blue line) – allow-
ing for a better assessment of pandemic effects – and a
counterfactual trend (i.e. the trajectory if the pre-pandemic
trend had continued over the entire observation period; red
line). Statistical significance was set at p <0.05. All analy-
ses were conducted using Stata 17.0 [31]. The Stata pack-
age circular was used to establish the Fourier terms.

Results

Population

Table 1 presents details on average yearly insured subjects.

Utilisation of paediatric health services

Table 2 summarises the findings regarding pandemic ef-
fects as well as pre-pandemic and pandemic trends for reg-
ular and urgent consultations, well-child visits and tele-
phone consultations. The average use of consultations,
well-child visits and urgent visits/consultations was statis-
tically significantly lower in the pandemic compared to the
pre-pandemic phase in 0–5-year-olds. These level differ-
ences were due to an initial drop in utilisation after the
lockdown. Subsequently, utilisation increased again over
the pandemic phase, as indicated by statistically significant
interaction terms (time × pandemic). This pattern is also
illustrated in figure 1 for regular consultations and in the
supplementary material for well-child-visits (appendix fig-
ure S1) and urgent visits/consultations (appendix figure
S2). Regarding consultations and urgent visits/consulta-
tions, a decreased average utilisation in the pandemic
phase compared to the pre-pandemic phase was also ob-
served for 6–10-year-olds. However, in this age group, the
interaction terms were not statistically significant, indicat-
ing that no or only a very slow recovery occurred over the
pandemic phase (figure 1 and figure S2 in the appendix).
No statistically significant findings were found for 11–15-
or 16–18-year-olds for these health services. In terms of
telephone consultations, a statistically significant increased
average utilisation in the pandemic compared to the pre-

Table 1:
Average yearly insured subjects by age, SASIS.

Estimated number of insured subjects

Age group Number Percent

0–5 years 505,623 32.1%

6–10 years 419,825 26.7%

11–15 years 407,171 25.9%

16–18 years 241,738 15.4%

Total 1,574,357 100.0%
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pandemic phase was found for all age groups (figure 2).
While the utilisation remained at a heightened level in 0–5-
and 11–15-year-olds, it decreased again after an initial rise
in 6–10- and 16–18-year-olds as indicated by statistically
significant interaction terms.

Vaccinations

The MMR vaccination rate changed over the observation
period (see table 3): It increased during the pre-pandemic

period, was – on average – statistically significantly lower
in the pandemic compared to the pre-pandemic period and
further decreased during the pandemic phase. Vaccination
rates against diphtheria / tetanus / pertussis / polio / Hib
infection / hepatitis statistically significantly decreased in
the pre-pandemic phase, but were not affected by the pan-
demic or during the pandemic period. No statistically sig-
nificant results were found regarding vaccinations against

Table 2:
Model estimates derived from interrupted time series for paediatric health services. Interrupted time-series Poisson regression allowing for overdispersion, adjusted for season-
ality. Coefficients are Incident Rate Ratios (IRR). 95% confidence interval in brackets.

Age groups

0–5 years 6–10 years 11–15 years 16–18 years

Time 1.000 (0.993–1.007) 1.000 (0.994–1.006) 0.999 (0.993–1.005) 1.000 (0.995–1.006)

Pandemic 0.760** (0.644–0.896) 0.850* (0.742–0.974) 0.925 (0.815–1.049) 0.906 (0.802–1.024)

Consultations

Time × Pandemic 1.017** (1.007–1.028) 1.003 (0.994–1.013) 1.004 (0.996–1.012) 1.005 (0.997–1.013)

Time 1.001 (0.995–1.006) – – –

Pandemic 0.871* (0.765–0.992)

Well-child visits up to 5 years

Time × Pandemic 1.009* (1.000–1.018)

Time 1.002 (0.992–1.013) 1.000 (0.991–1.008) 0.997 (0.991–1.004) 0.997 (0.991–1.004)

Pandemic 0.638*** (0.500–0.813) 0.810* (0.665–0.985) 0.951 (0.819–1.103) 0.913 (0.783–1.064)

Urgent visits/consultations

Time × Pandemic 1.023** (1.008–1.040) 1.002 (0.989–1.015) 0.997 (0.987–1.007) 1.001 (0.991–1.011)

Time 1.002 (0.995–1.008) 1.003 (0.997–1.008) 1.001 (0.996–1.006) 1.004 (0.998–1.010)

Pandemic 1.394*** (1.218–1.594) 1.547*** (1.387–1.726) 1.578*** (1.430–1.741) 1.831*** (1.614–2.076)

Telephone consultations

Time × Pandemic 1.002 (0.993–1.011) 0.989** (0.982–0.996) 0.995 (0.989–1.002) 0.988** (0.979–0.996)

* p <0.05, ** p <0.01, *** p <0.001; interpretation of the different estimates:

(1) Time: Statistically significant estimate <1.0 → utilisation rates decreased in the pre-pandemic period. Statistically significant estimate >1.0 → utilisation increased over the
pre-pandemic period. Estimate = 1.0 → utilisation did not change in the pre-pandemic phase.

(2) Pandemic: Statistically significant estimate <1.0 → average utilisation rate was lower in the pandemic than in the pre-pandemic period. Statistically significant estimate >1.0
→ average rates were higher in the pandemic vs pre-pandemic period. Estimate = 1.0 → average rates did not differ between the pandemic and pre-pandemic periods.

(3) Time × pandemic: A significant interaction term indicates that the trend in the pandemic period differs from the one in the pre-pandemic phase. Statistically significant estimate
>1.0 → utilisation rates increased again in the pandemic period. Statistically significant estimate <1.0 → decrease in the utilisation rates in the pandemic period. Estimate = 1.0
→ utilisation remained similar in the pandemic period.

Figure 1: Interrupted time series for consultations by age categories (TARMED position: 00.0010).
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pneumococcus. The results regarding vaccinations are also
illustrated in figures S3–S5 (in the appendix).

Discussion

Our study provides new insights because – in contrast to
most previous research – it considered a time frame be-
yond the initial COVID-19 pandemic year and applied lon-
gitudinal analytical methods. This allowed us to uncover
potential normalisation processes over the pandemic peri-
od. Furthermore, the detailed analytical approach allowed

us to identify diverging patterns for different paediatric
health services and for different age groups.

Our analyses indicate that the utilisation of some primary
paediatric health services was statistically significantly af-
fected by the COVID-19 pandemic in Switzerland. In line
with previous international research (e.g. [8–14]), a de-
creased average utilisation in the pandemic compared to
the pre-pandemic phase was found for well-child visits
among 0–5-year-olds (analyses were limited to this age
group) as well as for regular and urgent visits/consultations
among 0–5-year- and 6–10-year-olds. Furthermore, the
present study found decreased MMR vaccination rates dur-

Figure 2: Interrupted time series for telephone consultations by age categories (TARMED position: 00.0110).

Table 3:
Model estimates derived from interrupted time series for basic vaccinations in 0–5-year-olds. Interrupted time-series Poisson regression allowing for overdispersion, adjusted for
seasonality. Coefficients are Incident Rate Ratios (IRR). 95% confidence intervals in brackets.

Vaccination against… 0–5 years

Time 1.011** (1.004–1.017)

Pandemic 0.841* (0.729–0.971)

…measles/mumps/rubella

Time × Pandemic 0.988* (0.977–0.998)

Time 0.993* (0.987–0.999)

Pandemic 0.972 (0.848–1.112)

…diphtheria / tetanus / pertussis / polio / Haemophilus influenzae type b infection / hepatitis

Time × Pandemic 1.003 (0.994–1.013)

Time 1.002 (0.996–1.007)

Pandemic 1.002 (0.887–1.132)

…pneumococcus

Time × Pandemic 1.001 (0.992–1.009)

* p <0.05, ** p <0.01, *** p <0.001; interpretation of the different estimates:

(1) Time: Statistically significant estimate <1.0 → utilisation rates decreased in the pre-pandemic period. Statistically significant estimate >1.0 → utilisation increased over the
pre-pandemic period. Estimate = 1.0 → utilisation did not change in the pre-pandemic phase.

(2) Pandemic: Statistically significant estimate <1.0 → average utilisation rate was lower in the pandemic than in the pre-pandemic period. Statistically significant estimate >1.0
→ average rates were higher in the pandemic vs pre-pandemic period. Estimate = 1.0 → average rates did not differ between the pandemic and pre-pandemic periods.

(3) Time × pandemic: A significant interaction term indicates that the trend in the pandemic period differs from the one in the pre-pandemic phase. Statistically significant estimate
>1.0 → utilisation rates increased again in the pandemic period. Statistically significant estimate <1.0 → decrease in the utilisation rates in the pandemic period. Estimate = 1.0
→ utilisation remained similar in the pandemic period.
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ing the pandemic vs the pre-pandemic period in 0–5-year-
olds, which corresponds to the pattern of declined, delayed
or interrupted vaccinations that was described worldwide
[6]. Lastly, our study yielded higher average utilisation
rates regarding telephone consultations during the pan-
demic compared to the pre-pandemic phase in all age
groups, confirming previous research [12, 18–20, 32].

In our study, the reduced average rates of well-child visits
during the pandemic were not due to a change in need for
such services, because the paediatric indication for well-
child visits at specific time points in a child’s life are pre-
ventive in nature. Missed or delayed well-child visits are
problematic because they are important for early detection
of certain abnormalities in the child’s development [33]
and are associated with some favourable outcomes, includ-
ing better parenting skills, improved prevention of acci-
dents and better language development of the child [33,
34]. Parents might have viewed well-child visits as less
relevant in view of the overall health crisis and possibly
were reluctant to seek preventive care for their child due to
concerns about being exposed to the virus in the paediatri-
cian’s practice [35]. Furthermore, communications by pae-
diatric associations and the Federal Office of Public Health
about the importance of attending preventive visits might
not have reached parents initially.

However, because the rates of well-child visits increased
again over the pandemic phase, it is possible that some
of the visits were caught up. Figure S1 (in the appendix)
shows that rates of well-child visits exceeded the counter-
factual estimates. This implies that catch-up visits started
from mid-2021. An initial drop in well-child visits and lat-
er catch-up was seen in other studies too, but none could
show a full recovery [16, 18], potentially due to the studied
time frame being too short.

In contrast to well-child visits, reduced average utilisation
of regular and urgent visits/consultations during the pan-
demic might have been partly caused by a decreased need
for care. Accordingly, studies showed that certain infec-
tious diseases known to be common reasons for visits to a
paediatrician (e.g. infections with the respiratory syncytial
virus) were reduced during the pandemic [36]. Reduced in-
fection rates might have had a particularly strong effect on
the health care utilisation of the youngest age group, as
confirmed by our analyses, because very young children
are more likely to be severely affected by these infectious
diseases [37]. A decrease in accidents overall during the
pandemic might also have contributed to a decreased need
for urgent visits. Indirect evidence for this stems from re-
search that was carried out in emergency department set-
tings. One systematic review, for instance, showed that
about half of the included studies mentioned a decline in
trauma cases in the emergency department during the pan-
demic that might have been due to various implemented
changes (e.g. cancellation of sporting events, closure of
playgrounds) [38].

Besides a reduced need, the observed pandemic effect
might also have been caused by parents’ delay in the de-
cision to seek professional care due to fear of contracting
COVID-19 in paediatricians’ practices [39]. Handling the
child’s health issue without professional support may have
worked out well for objectively mild health issues, where-
as it may have worsened the child’s health status for ob-

jectively severe conditions. A simultaneous increase in ur-
gent visits (in parallel to the decrease in the utilisation of
regular consultations) could not be observed in our study.
However, parents might have presented their child to the
secondary or tertiary health system.

In the youngest age group (0–5-year-olds), utilisation of
regular and urgent consultations increased again over the
pandemic period and reached pre-pandemic rates in the
fourth quarter of 2021. In contrast, no statistically signifi-
cant recovery emerged for 6–10-year-olds. The fact that a
statistically significant normalisation of the utilisation pat-
tern was limited to the youngest age group might be due, at
least partly, to parents’ and/or paediatricians’ higher need
for a face-to-face visit when the child is still very young
(due to the health issues of young children and due to
parental insecurities in this regard).

It is likely that telephone consultations at least partly sub-
stituted face-to-face visits in the youngest age groups for
which reduced in-person visits (regular and urgent) were
found in the present study. Hence, telephone services
might have allowed access to professional paediatric care
to be maintained while introduced measures (e.g. physical
distancing) were adhered to. In the youngest age group
(0–5 years), the utilisation of telephone consultations re-
mained at a high level over the pandemic phase, even
though utilisation of face-to-face regular and urgent con-
sultations increased again. Hence, the total utilisation of
paediatric health services seemed to have increased in the
pandemic phase in this age group. For 6–10-year-olds, a
partial substitution of face-to-face by telephone consulta-
tions seemed to have been limited to the initial phase of the
pandemic. Accordingly, utilisation rates for telephone con-
sultations decreased again over the pandemic phase despite
persistently reduced utilisation rates regarding regular and
urgent consultations.

In contrast, average utilisation rates of telephone services
increased statistically significantly in the pandemic in the
two oldest groups (11–15 and 16–18 years). Given that the
patterns of regular and urgent consultations were not statis-
tically significantly affected by the pandemic, this increase
in average telephone consultations implies an increased
healthcare need in these age groups during the pandemic.
Parents or adolescents might have been in need of reassur-
ance and guidance from paediatricians (e.g. regarding po-
tential COVID-19-infections). Alternatively, consultations
might have been about emerging mental health difficulties
which were more prevalent in older compared to younger
children [40, 41].

Compared to other consultation types, the utilisation of
telephone consultations remained at a high level in some
age groups. This possibly indicates a reduced scepticism
against and increased appreciation of such services. Ac-
cordingly, previous international research has shown that
healthcare providers and families (parents and children/
adolescents) generally reported high satisfaction and us-
ability of such telephone services [32, 42, 43].

In our study, MMR vaccination rates increased in the pre-
pandemic phase, which corresponds to findings from ear-
lier studies from Switzerland showing increasing coverage
of measles vaccinations [44, 45], decreasing measles inci-
dences [44] and an interruption of endemic transmissions
of measles since 2016 [46]. Due to this pre-pandemic
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trend, the drop in measles vaccinations and the resulting
differences in average MMR vaccination rates in the pre-
pandemic and the pandemic phase is particularly pro-
nounced in our study. This is regrettable, since a consid-
erable number of children were – and possibly still are –
unprotected.

Missed vaccinations increase the likelihood of outbreaks,
particularly since there was no indication of a recovery
over the pandemic period. The current study only found re-
duced average vaccination rates during the pandemic for
the routine MMR vaccination. This is in line with previous
findings from Switzerland showing that the MMR vacci-
nation is the most frequently postponed basic vaccination
[47]. However, it must also be noted that our findings con-
tradict a recent statement by the Federal Office of Public
Health that the pandemic did not have a negative impact
on routine vaccinations [23]. This discrepancy might be
due to a potential selection bias in the study that the Fed-
eral Office of Public Health statement is based on, which
might have led to an overestimation of the actual vacci-
nation coverage. Furthermore, the discrepancy might have
arisen due to the longer observation period in the men-
tioned study (up to December 2022) with the potential to
detect normalisation processes that occurred after the end
point of our study (March 2022).

Despite the advantages of the current study, the following
limitations must be considered. Most importantly, SASIS
data are aggregated and do not allow us to investigate util-
isation by individual children. Thus, catch-up visits or an
increased healthcare need in individuals could not be in-
vestigated. Similarly, no data were available about the di-
agnoses or health issues for which particular health ser-
vices were utilised. Thus, we cannot evaluate the short-
term gravity or long-term impact of the change in utilisa-
tion on the health of children. To gain a deeper understand-
ing on the impacts of delayed or missed regular and urgent
healthcare visits, it will be essential to consult further data,
including data from hospitals. Furthermore, it is crucial to
also monitor utilisation and health endpoints after the pan-
demic period. Lastly, we can only hypothesise why utili-
sation rates of some health services have (not) changed as
an effect of the pandemic or over the pre-pandemic or pan-
demic period.

In conclusion, the analyses clearly showed an impact of
the pandemic on the utilisation of paediatric health services
and a slow recovery in Switzerland into the second year of
the pandemic. Partly we saw age-dependent changes. The
age group of 0–5-year-olds showed the strongest reduction
of almost all consultation types early but also throughout
the pandemic. Regarding this age group, it is of utmost im-
portance to follow up children who might still not have
caught up their well-child visits. Furthermore, efforts are
needed to ensure timely catch-ups of MMR vaccinations.

Our analyses also indicated that the pandemic increased
the relevance of telephone consultations in all age groups,
a pattern that was potentially maintained beyond the pan-
demic. Despite the advantages of such services, Switzer-
land is not yet equipped to expand and provide a sus-
tainable telemedicine service. Furthermore, the long-term
benefits and drawbacks of telemedical services need to be
evaluated further and separately for different services.

Our analyses show that for future pandemics or other
health crises, it is important to monitor utilisation and other
relevant health indicators. This ensures a timely assess-
ment of the effects that, for instance, a shift in utilisation
(e.g. from face-to-face to telephone consultations) or an
underutilisation of health services might have on the health
of children and adolescents. Furthermore, the results high-
light that the communication by health authorities on the
importance of adhering to certain recommendations might
not be sufficient to bring about an immediate change in be-
haviour. Tailoring such messages more specifically to the
target group (e.g. by addressing existing concerns) might
make them more effective.

Data sharing statement

For contractual reasons, SASIS data cannot be publicly
shared; however they can be requested from SASIS direct-
ly (contact via https://www.sasis.ch/).
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Table S1: Tarmed positions and ATC-codes requested from SASIS  

 Description and further 
information1 

Analyses2   Reasons why not used for 
current paper 

Tarmed positions 

Consultations  

00.0010 Consultation, first five min. 
(basic consultation); during the 
pandemic, emails could also be 
billed via this Tarmed position.  

 

This code cannot be combined 
with the codes for well-child 
visits. Hence, practitioners use 
either code.      

Consultations (00.0010)    

Well-child visits and developmental pediatric consultations   

  Well-child visits (preventative 
examinations) according to 
recommendations SGP'93, in 
the… 

Since the youngest age group in this data 
set is 0-5y, all well-child visits were 
grouped together for the analyses and 
summarized under the term “well-child 
visits up to 5 years (03.0020-03.0090)”.  

 

  

03.0020 …1st month 

03.0030 …2nd month 

03.0040 …4th month 

03.0050 …6th month 

03.0060 …9th-12th month 

03.0070 …15th – 18th month 

03.0080 …24th month 

03.0090 …5th year 
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 Description and further 
information1 

Analyses2   Reasons why not used for 
current paper 

03.0135 Developmental pediatric 
examination of 
children/adolescents and 
adults up to 18 years of age by 
a specialist in pediatrics and 
adolescent medicine, per five 
minutes 

 

Aspects such as drinking, 
eating, crying, sleep patterns, 
autonomy development and 
development of social behavior 
are assessed in such 
developmental pediatric 
examinations.  

    

The rates were rather low 
regarding this TARMED 
position, only allowing robust 
findings for 0-5-year-olds (and 
6-10-year-olds). 

Telephone consultations  

  Telephone consultation by 
the… 

    

00.0110 …physician, first five minutes All telephone consultations    

00.0120 …physician for persons over 6 
years … of age, each additional 
5 min. 

  

The rates for long telephone 
consultations (exceeding 5 
min.) were too low to be 
reported.  

00.0125 …specialist for children under 6 
years of age …, every 
additional 5 min. 

Urgent consultations/visits  

  Emergency inconvenience 
rate… 

  

Consultations/visits for urgent health 
problems (00.2505/10/20/40/60/80)  

 

“Urgent health problems” refer to health 
issues that are perceived as being urgent 
by a physician and/or the caregiver of the 
child 

  

  

  

  

  

  

  

00.2505 …F for urgent 
consultations/visits outside 
regular office hours, as well as 
Mon-Fri 19-22, Sat 7-19, and 
Sun 7-19 

00.2510 …A, Mon-Fri 7-19, Sat 7-12 

00.2520 …B, Mon-Sun 19-22, Sat 12-19, 
Sun 7-1 

00.2540 …C, Mon-Sun 22-7 

00.2560 …D for telephone consultation, 
Mon-Sun 19-22, Sat 12-19, Sun 
7-19 
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 Description and further 
information1 

Analyses2   Reasons why not used for 
current paper 

00.2580 …E for telephone consultation, 
Mon-Sun 22-7 

ATC-codes  

J07AJ52 Vaccinum diphtheria 
adsorbatum 

Diphtheria/tetanus/pertussis (polio / 
haemophilus influenzae-b infection / 
hepatitis B) 

  

J07CA02 Vaccinum diphtheria 
adsorbatum 

J07CA06 Vaccinum diphtheria 
adsorbatum 

J07CA09 Vaccinum diphtheria 
adsorbatum 

J07AL02 Vaccinum pneumococcale 
polysaccharidicum 

Pneumococcos   

J07BD52 Measles-mumps-rubella 

Measles/mumps/rubella/(varicella)   J07BD54 Measles-mumps-rubella -
varicella 

J07AH08 Meningococcus ACWY 

  

Not reported because 
meningococcus vaccinations 
only belong to the 
complementary vaccinations 
and since the rates were 
rather low. 

J07AH07 Meningococcus Type C 

J07BA01 TBE (tick-borne encephalitis) 

  

Not reported because TBE 
vaccinations only belong to 
the vaccinations for risk-
groups (those living in 
endemic regions, i.e., all Swiss 
regions, except for the 
cantons of Geneva and Ticino) 
and because the rates were 
rather low. 

 

Note: 1 Further information was, for instance, provided by the practitioners who were involved in the project. This information 
is of importance to interpret the data (e.g., to comprehend the relation between different Tarmed positions). 2 This column 
indicates, which Tarmed positions or ATC-codes were grouped together for the analyses. Furthermore, it indicates what 
terminology was used to describe the service (including vaccines) in the results. SGP = “pädiatrie schweiz” (Swiss Society of 
Pediatrics)  
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Figure S1: Interrupted time series for well-child visits up to 5 years (Tarmed positions: 03.0020-90)  
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Figure S2: Interrupted time series for urgent consultations/visits by age categories (Tarmed positions 00.2505-80) 

 

 

Figure S3: Interrupted time series for vaccination against measles/mumps/rubella, 0-5-year-olds   
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Figure S4: Interrupted time series for vaccination against diphtheria / tetanus / pertussis / polio / Haemophilus influenzae type 
b infection / hepatitis, 0-5-year-olds  

 

 

Figure S5: Interrupted time series for vaccination against pneumococcus, 0-5-year-olds  

 

 
 

 




