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Abstract
Objective: To understand how the COVID-19 pandemic has impacted sexual and 
reproductive health (SRH) visits.
Design: An ecological study comparing SRH services volume in different countries 
before and after the onset of the COVID-19 pandemic.
Setting: Seven countries from the INTernational ConsoRtium of Primary Care BIg 
Data Researchers (INTRePID) across four continents.
Population: Over 3.8 million SRH visits to primary care physicians in Australia, 
China, Canada, Norway, Singapore, Sweden and the USA.
Methods: Difference in average SRH monthly visits before and during the pandemic, 
with negative binomial regression modelling to compare predicted and observed 
number of visits during the pandemic for SRH visits.
Main outcome measures: Monthly number of visits to primary care physicians from 
2018 to 2021.
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1  |   I N TRODUC TION

The coronavirus disease (COVID-19) has caused serious 
disruption worldwide. Three years into the pandemic, over 
750 million cases have been confirmed, resulting in more 
than 6 million deaths.1 Health services have been adversely 
affected, including primary care services. A previous study 
from the INTernational ConsoRtium of Primary Care BIg 
Data Researchers (INTRePID), consisting of primary care 
researchers from 9 different countries, have found a glob-
al-wide decrease in in-person primary care visits, with 
varying degrees of transitioning to virtual care in different 
countries to compensate for these changes.2

Sexual and reproductive health (SRH) services are one of 
the essential primary care pillars that aim to promote, protect, 
and maintain the physical, emotional and social well-being of 
individuals in relation to their SRH needs. These services are 
designed to provide information, education and counselling 
to help individuals make informed decisions about their SRH, 
as well as to prevent and manage conditions that affect the 
reproductive system.3 Previous studies have identified SRH 
services as particularly vulnerable to the pandemic, being se-
verely affected by supply chain issues, clinic closures, move-
ment restrictions and lack of personal protective equipment, 
staff and policy support.4,5 However, the quality and quantity 
of evidence is limited, being comprised largely of surveys and 
interviews rather than directly assessing actual health service 
utilisation. Thus far, no international comparative study has 
been conducted to examine quantitatively the impacts of the 
COVID-19 pandemic on SRH services.

The COVID-19 pandemic has transformed the deliv-
ery of care from in-person to virtual for better allocation 
of resources and prevention of viral transmission.6 Despite 
serving as an efficient communication tool to increase ser-
vice availability, the application of virtual care in primary 
healthcare settings still faces several challenges, including 
safety concerns, limitations on physical examinations and 
regulatory barriers.7–9 Understanding the impact of the 
COVID-19 pandemic on the universal access and utilisation 

of primary care SRH services may guide policy makers and 
healthcare providers in emergency preparedness planning 
and implementation.

Leveraging the established platform of INTRePID formed 
by global primary care researchers,10,11 the aim of this study 
is to compare the number of visits in primary care for SRH 
before and during the COVID-19 pandemic in seven coun-
tries on four continents.

2  |   M ETHODS

2.1  |  Data collection

Data from seven INTRePID countries (Australia, Canada, 
China, Norway, Singapore, Sweden and the USA) were used 
to summarise the monthly visit volume from January 2018 
to December 2021 for SRH services. Data sources from each 
country varied from large national datasets to regional or 
health system datasets. While not necessarily fully repre-
sentative of the entire country population, the data repre-
sent typical primary care settings in each country.12 Data 
were extracted and aggregated individually in each country 
before being submitted for comparative analysis centrally. 
Information on age, sex and ethnicity was not available in 
the data.

We grouped SRH common reasons for visits into six cat-
egories: pregnancy and puerperium; menstrual cycle and 
menopause-related problems; genitourinary conditions; 
breast problems; contraception management; and cervical 
cancer screening (including PAP smear and HPV testing). 
These are SRH visits commonly seen and managed in primary 
care under Codes W and X of the International Classification 
of Primary Care (ICPC)-2 or equivalent codes in the 
International Classification of Diseases (ICD)-10, SNOMED 
CT diagnosis coding system, or Ontario Health Insurance 
Plan (OHIP) diagnosis coding system (Tables S1–S6).

Cervical cancer screening data were not available in 
China, Singapore or Sweden. In Canada and Norway, where 

Results: During the pandemic, the average volume of monthly SRH visits increased 
in Canada (15.6%, 99% CI 8.1–23.0%) where virtual care was pronounced. China, 
Singapore, Sweden and the USA experienced a decline (−56.5%, 99% CI −74.5 
to −38.5%; −22.7%, 99% CI −38.8 to −6.5%; −19.4%, 99% CI −28.3 to −10.6%; and 
−22.7%, 99% CI −38.8 to −6.5%, respectively); while Australia and Norway showed 
insignificant changes (6.5%, 99% CI −0.7 to –13.8% and 1.7%, 99% CI −6.4 to –9.8%). 
The countries that maintained (Australia, Norway) or surpassed (Canada) pre-pan-
demic visit rates had the greatest use of virtual care.
Conclusions: In-person SRH visits to primary care decreased during the pandemic. 
Virtual care seemed to counterbalance that decline. Although cervical cancer 
screening appeared insensitive to virtual care, strategies such as incorporating self-
collected samples for HPV testing may provide a solution in a future pandemic.

K E Y W O R D S
COVID-19 pandemic, sexual and reproductive health
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HPV tests, if done, are typically done on PAP smear sam-
ples. Thus, data on cervical cancer screening are equivalent 
to data on PAP smears. In the USA, cervical cancer screen-
ing data included procedure codes for PAP smears, as well as 
reason for visits codes for HPV screening. If two codes from 
each category were recorded or billed for the same person 
within 3 months, only one was counted and the other was 
removed to prevent duplication for the same visit. Based on 
the National Cervical Screening Program in Australia, HPV 
testing with clinician-collected samples replaced traditional 
PAP smears starting 1 December 2017, and the self-collec-
tion of samples for HPV testing was expanded from un-
der-screened or never-screened women13 to all women aged 
25–74 years with a cervix in July 2022.14 As such, cervical 
cancer screening data in Australia, for our study period, 
represents HPV testing and not the traditional PAP smears. 
Additionally, no contraception services were provided in our 
sample from China.

To provide context on the role of primary care in the de-
livery of SRH care, we surveyed our INTRePID primary care 
physicians on the scope of practice in primary care as it re-
lates to SRH, using a five-point Likert scale similar to that 
developed by Huston et al.15

2.2  |  Measurement

The primary outcome measures were monthly number of 
visits to primary care physicians for total SRH visits and 
by each of the six SRH categories in each country dur-
ing the pre-pandemic and pandemic periods. The global 
pandemic was declared by the World Health Organization 
(WHO) on 11 March 2020, and a state of emergency was 
issued within the month by all the included countries ex-
cept China.16 We therefore excluded March 2020 from the 
analysis as a transition period and used April 2020 as the 
starting data point of the pandemic for these countries. 
For China, February 2020 was used as the starting data 
point of the pandemic period, as a state of emergency was 
declared on 23 January 2020. No transition period was 
considered for China. As a result, in all countries except 
China, the pre-pandemic period was defined as January 
2018 to February 2020 (26 months), with the pandemic pe-
riod defined as April 2020 to December 2021 (21 months). 
For China, these were defined as January 2018 to January 
2020 (25 months) and February 2020 to December 2021 
(23 months), respectively.

Secondary outcome measures included monthly visits by 
modality of care (in-person or virtual) for graphical visuali-
sation of the distribution of SRH visits.

2.3  |  Statistical analysis

We calculated absolute and relative differences in the mean 
number of SRH visits to primary care services for each coun-
try before and after the onset of the pandemic.

Pre-pandemic monthly visit volume was used to predict 
monthly visit volume in the pandemic period by fitting a 
negative binomial regression model to the pre-pandemic 
data, with time as the main predictor.

To account for potential seasonality or cycle in the 
data, sine and cosine functions of periods 6 and 12 were 
included in the regression model. Residuals were modelled 
using an autoregressive AR (1) process to adjust for serial 
correlation in the data. On a need basis, dummy variables 
were used to account for sharp peaks or troughs in specific 
months for individual countries. Differences between pre-
dicted and observed number of visits for each of the SRH 
categories were calculated for each month of the pandemic 
period. To correct for multiple comparisons, we reported 
results at the 99% confidence level and consider P < 0.01 
statistically significant. As a measure of clinical signifi-
cance, we calculated percentage change between observed 
and predicted and used a cut-off of 10% to indicate a rele-
vant change, and changes over 30% were considered sub-
stantive according to the clinical judgement of INTRePID 
primary care physicians. All analyses were conducted with 
SAS 9.4.

2.4  |  Patient and public involvement

Due to the highly technical nature of methodology in this 
study, neither patients nor the public were involved in 
the design of the study. However, members of the North 
American Primary Care Research Group (NAPCRG) Patient 
and Clinician Engagement group (PaCE), comprised of in-
ternational community members, patients and practising 
clinicians, reviewed the paper.17 PaCE group members con-
firmed the findings of the study were of public interest and 
several changes in descriptions and reporting were made to 
the final paper based on their feedback.

2.5  |  Patient consent for publication

Not applicable.

3  |   R E SU LTS

We analysed a total of 3 869 074 visits to primary care phy-
sicians for SRH services. Overall, INTRePID countries ex-
perienced a drop in the number of monthly visits for SRH 
services in the first month of the pandemic period, except 
in China, where the pandemic was declared 2 months ear-
lier. The drop was largest in Singapore and the USA com-
pared with other countries (Figure  1). When comparing 
pandemic and pre-pandemic periods, the average num-
ber of monthly SRH visits increased in Canada. China, 
Singapore, Sweden and the USA experienced a decrease, 
and Australia and Norway showed insignificant changes 
(Table 1).
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4  |      PENG et al.

F I G U R E  1   Changes in sexual and reproductive health visits to primary care before and during the pandemic by category.

T A B L E  1   Difference between pre-pandemic and pandemic total sexual and reproductive health visits in INTRePID countries.

Country

Pre-pandemic perioda Pandemic periodb
Change in monthly means between pandemic 
and pre-pandemic periods

Total SRH visits
Monthly SRH 
visits Total SRH visits

Monthly SRH 
visits Absolute mean change Relative change

n Mean (SD) n Mean (SD) N (99% CI) % (99% CI)

Australia 131 264 5049 (525) 112 961 5379 (409) 330 (−20, 681) 6.5 (−0.7, 13.8)

Canada 162 323 6243 (438) 151 502 7214 (693) 971 (523, 1419) 15.6 (8.1, 23.0)

China 32 774 1311 (410) 6507 813 (284) −741 (−1044, −438) −56.5 (−74.5, −38.5)

Norway 1 723 823 66 301 (6957) 1 415 573 67 408 (7158) 1107 (−4235, 6450) 1.7% (−6.4, 9.8)

Singapore 45 139 1736 (154) 31 492 1500 (204) −234 (−408, −61) −22.7 (−38.8, −6.5)

Sweden 7311 281 (46) 4757 227 (29) −55 (−83, −26) −19.4 (−28.3, −10.6)

USA 26 867 1033 (148) 16 781 799 (279) −234 (−408, −61) −22.7 (−38.8, −6.5)

aThe pre-pandemic period was defined as January 2018 to February 2020 (26 months) in all countries except China. For China, it was defined as January 2018 to January 2020 
(25 months).
bThe pandemic period was defined as April 2020 to December 2021 (21 months) in all countries except China. For China, it was defined as February 2020 to December 2021 
(23 months).
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      |  5PANDEMIC IMPACT ON SEXUAL AND REPRODUCTIVE HEALTH SERVICES

3.1  |  Changes of visits for six categories of 
SRH services in INTRePID countries

For each individual SRH service, the patterns varied by dif-
ferent countries and service types. Statistical significance in 
the differences between observed and predicted volume of 
visits aligned with a clinically significant difference ≥10%.

For pregnancy and puerperium services (Figure  2A, 
Table  S7), actual services in Australia, Singapore and 
Sweden tended to be under what were predicted, whereas in 
Canada, Norway and the USA they were more frequent than 
predicted based on pre-pandemic service volume. In China, 
visits dropped significantly from May 2021 to the end of the 
study period.

Concerning menstrual and menopause problems 
(Figure 2B, Table S8), Canada and Norway each had an ini-
tial drop in April 2020, but all quickly returned to normalcy 
within a few months. In Canada, the visits rose substantially 
and stayed higher than predicted from June 2020 to the end 
of the study period. China and Singapore were the most af-
fected countries where visits were lower than predicted for 
most of the time during the pandemic period. In Australia, 
Norway, Sweden and the USA, the decline was only observed 
in ≤6 months of the 21 pandemic months.

Regarding genitourinary problems (Figure 2C, Table S9), an 
initial reduction in service volume was seen in all INTRePID 
countries, but visit volume recovered in Canada, China, 
Norway, Sweden and the USA. In Australia, it was below what 
was predicted for most of the pandemic (14/21 months) and in 
Singapore it did not recover until the second half of 2021. A 
second drop was observed in the USA between January and 

March 2021. Contrarily, Canada had a greater number of visits 
than predicted during 10/21 pandemic months.

For breast problems (Figure 2D, Table S10), visit volume in 
China was substantially lower than predicted for most of the 
pandemic period (20/23 months). Australia also experienced 
a drop during 7 of the 21 pandemic months. Contrarily, in 
Canada, visits were significantly higher than predicted for 
the majority of the pandemic period (19/21 months). Norway 
showed no significant decline, and visits were higher than 
predicted during 5 of the pandemic months. Despite a few 
significant drops observed in Singapore, Sweden and the 
USA, overall, these countries maintained their SRH visit 
volume at that predicted for the majority of the pandemic 
period.

Considering contraceptive management services 
(Figure 2E, Table S11), Australia was the most affected coun-
try, where visits remained below that predicted through the 
entire pandemic period. Canada showed a decline in the 
first 3 months, but the number of volume visits recovered in 
the following months. In Norway and Singapore, visits were 
below that predicted in only 4 of the 21 pandemic months. 
Conversely, in Sweden and the USA, visits exceeded what 
was predicted during the pandemic period.

Regarding cervical cancer screening (Figure  2F, 
Table  S12), all INTRePID countries with data for compar-
ison witnessed significant reductions in the number of 
monthly visits immediately at the onset of the pandemic. 
Whereas Norway recovered the level of provision of this 
service 2 months later, it took Canada 5 months to recover, 
experiencing a second drop in January and February 2021. 
Cervical cancer screening visits were particularly affected in 

F I G U R E  2   Observed and predicted number of visits by month for sexual and reproductive health visits to primary care physicians.

(A)

(D) (E) (F)

(B) (C)
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6  |      PENG et al.

Australia, with a persistent decline throughout 17 of the 21 
pandemic months. In the USA, a second drop was observed 
from January to March 2021, which coincided with a large 
COVID wave in the USA.

3.2  |  The rise of virtual care for SRH services 
during the COVID-19 pandemic

The utilisation of virtual care in the pandemic period to 
compensate for the decrease in volume of in-person vis-
its was observed across all countries except China and 
Singapore, where minimal amounts of virtual care were pro-
vided, and across all service types of SRH visits except cervi-
cal cancer screening (Figure 3, Figure S1). Among countries 
without established virtual care in the pre-pandemic period, 
Canada led in the extent to which virtual care was utilised to 
maintain the overall service volume, especially for services 
such as contraception, breast and menstrual problems. For 
countries with some utilisation of virtual care before the 
pandemic, such as Norway and Sweden, the extent to which 
virtual care was utilised was increased across all service 
types of SRH except cervical cancer screening.

3.3  |  The role of primary care in the 
delivery of sexual reproductive healthcare in 
INTRePID countries

According to the responses of our INTRePID primary care 
physicians to the survey regarding the scope of practice in 
primary care (Table 2, Figure S2), whereas prenatal care is 
frequently performed by primary care physicians in most 
countries, deliveries by primary care physicians are not a 
common practice in Australia, China, Norway, Sweden or 
Singapore. Contraceptive care management is often pro-
vided by family physicians in most countries, while only 
occasionally in Sweden. A referral to see an obstetrician/
gynaecologist is not required in China and the USA but is 
sometimes required in Sweden.

Although primary care physicians often perform cervical 
cancer screening in INTRePID countries, only China reported 
a decrease in the delivery of such service by primary care 
physicians during the pandemic. The novel cervical cancer 
self-screening was adopted in Australia during the pandemic, 
while already in use in Sweden and the USA. Details on the 
provision of SRH services by family physicians before and 
during the pandemic are illustrated in Table 2 and Figure S2.

F I G U R E  3   Changes in sexual and reproductive health visits to primary care before and during the pandemic by visit modality.
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      |  7PANDEMIC IMPACT ON SEXUAL AND REPRODUCTIVE HEALTH SERVICES

4  |   DISCUSSION

4.1  |  Main findings

When examining all the SRH services, the initial drop in 
the number of visits for the first month of the pandemic 
was a global phenomenon across all INTRePID countries 
except China. However, different types of SRH services ex-
hibited different levels of vulnerabilities to the pandemic. 
From our analyses, cervical cancer screening appeared to 
be the most vulnerable. An instant drop was observed glob-
ally, significantly below predicted. It is also the SRH ser-
vice least amenable to virtual care, as it is likely to require a 
physical examination and sample collection by the primary 
care team. However, alternative strategies such as utilisa-
tion of self-collected samples for cervical cancer screening 
have been widely employed in some INTRePID countries, 
e.g. since July 2022 in Australia, in parts of the USA and in 
Sweden.14 Wider adoption of HPV self-screen along with 
distribution to perform at home may become an important 
mitigation strategy in future pandemics.

Pregnancy/puerperium and breast services appeared to 
be the most resilient. For the former, this was most likely due 
to the urgent nature of the problem and high awareness lev-
els.18 Also, medical abortion services provided through tele-
medicine have been shown to be safe and yield satisfactory 
results.19,20 For breast problems, however, the resiliency was 

probably due to the ease of using telemedicine consultation 
for this complaint.

Notably, changes in menstrual cycle during the pan-
demic have been observed previously in many studies.21–23 
Although these changes did not translate into an increase 
in menstrual/menopause-related visits in most of our 
INTRePID countries, we did observe an increasing trend 
in USA and in Canada in the second year of the pandemic 
(Figure 2B), coinciding with the widespread administration 
of the COVID vaccine. This could be a potential area to ex-
plore in the future.

On the other hand, country-specific vulnerabilities ex-
isted. Australia and Singapore were the only countries with 
a significant reduction in genitourinary services. The USA 
was the only place in our study with a large biphasic dip seen 
across all SRH service types, in January to March 2021, co-
inciding with the largest COVID-19 surge up to that time in 
the country.24

4.2  |  Interpretation

When comparing with the previous INTRePID data exam-
ining the impacts of COVID-19 on primary care visits,2 we 
found that Norway was the only country that maintained 
service volumes for both total family medicine and SRH vis-
its, possibly due to its lowest health containment index score 

T A B L E  2   Provision of sexual reproductive health services by primary care physicians before and during the pandemic.

Country Deliveries Prenatal care Contraception
Referral to see 
OB-GYN PAPs

Cervical cancer 
self-screening

Australia

Pre-pandemic Occasional Common Always Always Always Never

Pandemic Occasional Common Always Always Always Sometimes

Canada

Pre-pandemic Sometimes Sometimes Common Always Common Never

Pandemic Sometimes Sometimes Common Always Common Never

China

Pre-pandemic Never Occasional Sometimes Never Common Never

Pandemic Never Occasional Sometimes Never Sometimes Never

Norway

Pre-pandemic Never Always Always Always Common Never

Pandemic Never Always Always Always Common Never

Singapore

Pre-pandemic Never Sometimes Sometimes Always Common Never

Pandemic Never Sometimes Sometimes Always Common Never

Sweden

Pre-pandemic Never Occasional Occasional Sometimes Common Sometimes

Pandemic Never Occasional Occasional Sometimes Common Sometimes

USA

Pre-pandemic Sometimes Common Common Never Common Common

Pandemic Sometimes Common Common Never Common Common
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and pre-existing virtual care system comprised of the most 
diverse delivery modes remunerated among all INTRePID 
countries in comparison.25

During the pandemic, virtual care was introduced in 
many places but a number of barriers existed, from lack of 
access to having a safe environment to discuss sensitive is-
sues such as access to medication and procedures, especially 
for teenagers.7–9,26,27 It is difficult to undertake investiga-
tions such as pregnancy tests or conduct physical examina-
tions on genitalia virtually.7 It is also important to examine 
the legal and regulatory changes required to provide these 
services.

4.3  |  Strengths and limitations

Our study has several strengths. First, we were able to in-
clude data from multiple countries spread across different 
continents. We were able to use local experts to discuss and 
agree on comparable measures, perform local analyses and 
provide local context for the interpretation of findings. We 
were also able to use a large volume of data focused on SRH 
services around the world to analyse quantitatively the im-
pacts of COVID-19 on SRH services. Taking these points 
together, this article adds value for clinicians and policymak-
ers by exposing vulnerabilities across different countries and 
for different service types of SRH which could contribute to 
emergency preparedness planning in the future.

Simultaneously, there was a large variation in data avail-
ability in INTRePID countries. In Norway, we were able 
to obtain national level data. In several countries we had 
regional data of varying inclusiveness of a region, and in 
China we were only able to obtain data from an individ-
ual institution, making our data not necessarily represen-
tative of the whole country.2 While we defined visits as 
those that we could reasonably measure through ICPC-2/
ICD-10 or billing data in each country, we acknowledge 
that this approach might not capture all the activities of 
the primary care physicians, and in countries that did not 
allow for remuneration of virtual care, the activity of the 
primary care physicians might be differentially under-cap-
tured here. Also, some codes such as sexually transmitted 
diseases or HIV were unable to be confined to females only, 
despite our efforts to remove all clearly male-related SRH 
codes. Nonetheless, we believe that potential measurement 
inaccuracies were likely applied similarly within a country 
throughout both pre-pandemic and pandemic periods. We 
acknowledge that data provided by each region may not be 
representative of the whole country's experience. For that 
reason, it was not our intention to compare data between 
countries but within each primary care setting within a 
country before and during the pandemic.

Additionally, some primary care SRH services may not 
be captured by the data provided by the Consortium. For ex-
ample, women in the USA, where referrals are not required, 
tend to go directly to gynaecology for their cervical cancer 
screening. Also, due to the limitations of using aggregated 

data, we were only able to provide unadjusted estimates. 
Moreover, the trends we saw in cervical cancer screening 
may have been a result of policy changes regarding frequency 
of screening or modality change to HPV self-screening. 
Changes in frequency of screening occurred at various times 
in various countries, although in Canada and the USA the 
move from annual cervical cancer screening to every 3 years 
occurred over a decade ago, and in the USA was changed 
to every 5 years in 2020.28 We were unable to disentangle 
changes in PAP smear rates due to frequency or modality 
policy changes versus changes due to COVID restrictions; 
however, this may actually have led to the underestimation 
of the mitigating effects of virtual care on maintaining cer-
vical cancer screening volume during the pandemic period 
in our study. Also, we were able to take into consideration 
seasonality and outliers and identify other secular changes 
such as major policy changes (obstetric and pregnancy-re-
lated care moved out of primary care and into the hospital 
setting in China) and account for them in our analysis mod-
els, improving the validity of our results.

Lastly, we want to make clear that the survey results re-
flect the perception of the INTRePID providers working 
in each of the regions and do not necessarily represent the 
experience of all primary care physicians within a specific 
country.

5  |   CONCLUSIONS

This study highlights the impact of the COVID-19 pandemic 
on in-person primary care visits for SRH and the mitigating 
effects of virtual care utilisation on the maintenance of over-
all SRH service volume across the INTRePID countries who 
adopted it. Some services such as cervical cancer screening 
appeared more vulnerable to pandemic effects and more in-
sensitive to virtual care. The results indicate that virtual care 
may provide an option for more effective delivery of SRH 
services due to its convenience, time and carbon footprint 
reduction. Further research is warranted on how better to 
tailor virtual care to specific SRH services, especially for 
those not sensitive to it, such as combining it with alterna-
tive strategies such as self-collected samples for HPV testing.
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