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Abstract
Background In response to the Coronavirus-19 (COVID-19) pandemic, the Japanese government declared a state of emer-
gency in Saitama, Chiba, Tokyo, Kanagawa, Osaka, Hyogo and Fukuoka prefectures on April 7, 2020; this was extended to 
the remaining prefectures on April 16, 2020. The state of emergency was lifted on May 25, 2020. Although it was known 
that breast cancer screening was postponed or canceled during this period, the actual extent of postponement or cancellation 
has not been clarified.
Methods We investigated postponement or cancellation of breast cancer screening between April and May 2020 using a 
cross-sectional, web-based, self-reported questionnaire survey. In addition, we examined the association between socioeco-
nomic and health-related factors and postponement or cancellation by multivariable log-binominal regression.
Results Among 1874 women aged 30–79 years who had scheduled breast cancer screening during the study period, 493 
women (26.3%) postponed or canceled screening. While women aged 30–39 years and 70–79 years postponed or canceled less 
frequently than women aged 40–49 years (prevalence ratio = 0.62 and 0.56, respectively), there was no significant difference 
between age groups in the women aged 40–69 years. Postponement or cancellation was more frequent in five prefectures, 
where the state of emergency was declared early (prevalence ratio = 1.25). Employment status, annual household income, 
family structure, academic background, smoking status, and fear of COVID-19 were not associated with postponement or 
cancellation.
Conclusion Although care should be taken with the interpretation of these findings due to possible biases, they suggest that 
the postponement or cancellation of breast cancer screening might be due more to facility suspension than to individual 
factors. It is necessary to explore the ideal way of encouraging breast cancer screening uptake, in an environment of coexist-
ence with COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19) has spread globally, 
since it was confirmed in Wuhan, China in December 2019. 
In Japan, it spread rapidly following detection of the first 
case on January 15, 2020 [1–3]. In response to the COVID-
19 pandemic, the Japanese government declared a state of 
emergency in Saitama, Chiba, Tokyo, Kanagawa, Osaka, 
Hyogo and Fukuoka prefectures on April 7, 2020; this was 
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extended to the remaining prefectures on April 16, 2020. As 
a result, restrictions were imposed on the Japanese people, 
such as school closures, suspension of public and private 
facilities, and the introduction of teleworking. The state of 
emergency was lifted on May 25, 2020 [4, 5].

There was also an impact on the clinical practice of breast 
cancer. For example, some medical facilities postponed 
scheduled surgery [2]. In addition, just as cancer screening 
was postponed or canceled worldwide due to the pandemic 
[6], so breast cancer screening was postponed or canceled 
during the state of emergency in Japan [7].

The Ministry of Health, Labor and Welfare recommends 
population-based breast cancer screening using biennial 
mammography for women aged 40 years or more. Further-
more, opportunistic breast cancer screening using mam-
mography and/or ultrasonography has spread in Japan. 
The Comprehensive Survey of Living Conditions (CSLC: 
a nationwide population-based cross-sectional survey) 
found that in 2019, the breast cancer screening rate, includ-
ing both population-based and opportunistic screening, 
among women aged 40–69 years was 48.9% [8]. This level 
decreased in 2020; however, as the actual extent of post-
ponement or cancellation of breast cancer screening due to 
the COVID-19 pandemic in Japan has not been clarified, 
the purpose of the present study was to examine the impact 
of COVID-19 on breast cancer screening postponement or 
cancellation.

Materials and methods

Study setting

To investigate the social and health situation in relation to 
the pandemic in Japan, the Japan COVID-19 and Society 
Internet Survey (JACSIS), a cross-sectional, web-based, self-
reported questionnaire survey was conducted from August to 
September 2020. We recruited participants from an internet 
survey agency (Rakuten Insight, Inc., Tokyo, Japan), by a 
random sampling method using a computer algorithm; the 
sample was representative of the official Japanese demo-
graphic composition as of October 1, 2019 based on catego-
ries of age, sex, and place of residence (i.e., prefecture). Dis-
tribution of the questionnaires started on August 25, 2020, 
and was completed on September 30, 2020, when the target 
numbers for each sex, age, and place of residence were met. 
Finally, a total of 224,389 panelists, aged 15–79 years, were 
sent an e-mail invitation to participate. The response rate 
was 12.5% (28,000/224,389). The questionnaires consisted 
of approximately 600 items.

Of the 28,000 participants (14,000 men and 14,000 
women) primarily registered with the JACSIS database, 
2,518 were excluded because of invalid responses, leaving 

25,482 (12,673 men and 12,809 women). Invalid responses 
comprised: participants who did not choose the correct 
item in response to the attention check: ‘Please select the 
second item from the bottom’ (N = 1995); participants who 
answered ‘yes’ for all the following items: ‘Are you cur-
rently drinking or using alcohol or drugs? Please answer for 
each of the following. (i.e., sleeping pills, anxiolytic agents, 
legal opioids, illegal opioids, cannabis, cocaine, heroin, and 
stimulant drug)’; or ‘Do you currently have a chronic ill-
ness? (16 items: i.e., diabetes, asthma, stroke, ischemic heart 
disease, cancer, mental disease etc.)’ (N = 563).

Statistical analyses

Figure 1 shows the study profile. As mentioned above, 
12,809 women registered in the JACSIS, and among those, 
10,514 were aged 30–79 years. We further excluded 8640 
women who were not scheduled to have breast cancer 
screening between April 2020 and May 2020. The remain-
ing 1874 women were analyzed in the present study.

We investigated the proportion of postponement or can-
cellation of scheduled breast cancer screening during April 
and May 2020, which corresponded to the period of the 
COVID-19 state of emergency in Japan. In addition, we 
examined the relationship between postponement or can-
cellation of breast cancer screening and socioeconomic and 
health-related factors.

The objective variable was postponement or cancellation 
of breast cancer screening determined with a yes/no answer 
to the question ‘Was your breast cancer screening canceled 
or postponed between April 2020 and May 2020?’ As men-
tioned above, women who answered ‘not applicable’ for this 
question (N = 8640) were excluded from the analysis.

In this study, breast cancer screening included both pop-
ulation-based and opportunistic cancer screening. There are 
various modalities of breast cancer screening, but this study 
does not provide details and considers all modalities includ-
ing mammography, ultrasonography and palpation.

We adopted age, residential region, employment, 
household annual income, family structure, academic 
background, smoking status and fear of COVID-19 as the 
explanatory variables. Age was categorized into 10-year 
intervals (30–39, 40–49, 50–59, 60–69 and 70–79 years). 
Residential regions were categorized into the prefectures 
for which the state of emergency was declared on April 
7, 2020 and those for which it was not. Employment was 
categorized into regular-employee, non-regular employee, 
self-employed and not-employed. Household annual 
income was categorized into unknown, less than 4 mil-
lion Japanese Yen (JPY), 4 million JPY or more but less 
than 8 million JPY, and 8 million JPY or more. ‘Unknown’ 
consisted of those who answered, ‘I don’t want to answer’ 
and ‘I don’t know,’ and did not include missing values. 
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Family structure was categorized into living alone and not 
living alone. Academic background was categorized into 
4-year university or graduate school and other. To estimate 
fear of COVID-19, we used the Japanese version of Fear of 
Coronavirus-19 Scale (FCV-19S) [9, 10]. The scale con-
sisted of the following seven items:

1. I am most afraid of coronavirus-19.
2. It makes me uncomfortable to think about coronavi-
rus-19.

3. My hands become clammy when I think about coro-
navirus-19.
4. I am afraid of losing my life because of coronavirus-19.
5. When watching news and stories about coronavirus-19 
on social media, I become nervous or anxious.
6. I cannot sleep because I’m worrying about getting 
coronavirus-19.
7. My heart races or palpitates when I think about getting 
coronavirus-19.

Participants indicated their level of agreement with the 
statements using a five-item Likert-type scale. Answers 
were: ‘strongly disagree,’ ‘disagree,’ ‘neither agree nor 
disagree,’ ‘agree,’ and ‘strongly agree’. The minimum score 
possible for each question was 1, and the maximum was 5. 
A total score was calculated by adding up each item score 
(ranging from 7 to 35). In the present study, FCV-19S was 
categorized into 7–15, 16–20, 21–25 and 26–35.

To calculate prevalence ratios and 95% confidence inter-
vals of each socioeconomic and health factor, we used mul-
tivariable log-binomial regression models, because the out-
come was more than 10% [11].

Probability values for statistical tests were two-tailed, and 
P < 0.05 was considered statistically significant. All analyses 
were performed using SAS version 9.2 (SAS Institute, Cary, 
NC, USA).

Ethical approval

This study was reviewed and approved by the Research 
Ethics Committee of Osaka International Cancer Institute 
(approved on June 19, 2020; approval number 20084) and 
the National Cancer Center (approved on January 22, 2021; 
Protocol Number 2020-447). All participants provided web-
based informed consent before responding to the online 
self-report questionnaire. Participants who completed the 
response were given points that could be used for online 
shopping and cashless shopping.

Results

Table 1 shows the number and proportion of postponements 
or cancellations and the multivariable-adjusted prevalence 
ratios. Among 1874 women who had scheduled breast can-
cer screening, 493 women (26.3%) postponed or canceled 
their screening in April and May 2020.

While the frequencies of postponement or cancellation 
of breast cancer screening for women aged 30–39 years and 
70–79 years were lower than those for women 40–49 years 
(prevalence ratio = 0.62 and 0.56, respectively), those for 
50–59 years and 60–69 years were not statistically different 
from women aged 40–49 years.

Fig. 1  Study profile
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Participants who lived in prefectures for which a state 
of emergency was declared on April 7, 2020 canceled 
or postponed significantly more frequently (prevalence 
ratio = 1.25). The other explanatory variables—employ-
ment, household annual income, family structure, aca-
demic background, smoking status and FCV-19S were not 
statistically significant.

Discussion

In the present study, 26.3% of breast cancer screen-
ing appointments were postponed or canceled during 
the 2 months of the state of emergency. However, the 
Japan Cancer Association (JCA) reported the number of 

Table 1  Multivariable-
adjusted prevalence ratios for 
postponement or cancellation of 
breast cancer screening

P value for log-binomial regression analysis
PR prevalence ratio, CI confidence interval, FCV-19S Fear of Coronavirus-19 Scale, JPY Japanese yen
*P < 0.05

No. of postponements or cancella-
tions of breast cancer screening

(%) PR (95% CI)

Age, years
 30–39 55/263 (20.9) 0.62(0.47–0.81)*
 40–49 144/440 (32.7) 1
 50–59 102/378 (27.0) 0.84 (0.68–1.04)
 60–69 122/421 (29.0) 0.88 (0.71–1.09)
 70–79 70/372 (18.8) 0.56 (0.42–0.74)*

Residential region under state of emergency on April 7, 2020
 Yes 236/803 (29.4) 1.25 (1.08–1.46)*
 No 257/1,071 (24.0) 1

Employment
 Not-employed 239/931 (25.7) 1
 Self-employed 27/102 (26.5) 0.94(0.67–1.33)
 Non-regular employee 125/481 (26.0) 0.91(0.75–1.11)
 Regular employee 102/360 (28.3) 0.98(0.78–1.22)

Household annual income, JPY
 < 4 million 142/552 (25.7) 1
 >  = 4 million, < 8million 146/571 (25.6) 0.93(0.75–1.14)
 >  = 8million 88/311 (28.3) 0.94(0.73–1.20)
 Unknown 117/440 (26.6) 0.96(0.77–1.19)

Family structure
 Living alone 62/254 (24.4) 1
 Not living alone 431/1,620 (26.6) 1.08(0.85–1.37)

Academic background
 4-year university or graduate school 168/585 (28.7) 1.09(0.92–1.28)
 Other 325/1,289 (25.2) 1

Smoking status
 Non smoker 322/1,284 (25.1) 1
 Ex-smoker 112/373 (30.0) 1.16(0.97–1.39)
 Current smoker 59/217 (27.2) 1.02(0.80–1.29)

FCV-19S
 7–15 103/391 (26.3) 1
 16–20 164/581 (28.2) 1.08(0.88–1.33)
 21–25 142/570 (24.9) 0.99(0.79–1.24)
 26–35 84/332 (25.3) 1.02(0.79–1.31)

Total 493/1,874 (26.3)
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population-based stomach, colorectal, lung, breast and cer-
vical cancer screenings in May 2020 reduced to approxi-
mately 10% of that in May 2019 [12]. The simple assump-
tion from this report is that based on the previous year’s 
figures, approximately 90% of population-based cancer 
screenings were not performed. There are several possible 
reasons for this substantial difference between the present 
study and the JCA report.

First, while the JCA report focused on the decrease in 
the number of screenings performed, the subject of present 
study was the postponement or cancellation of scheduled 
screening. Since the decrease in scheduled screening was 
not covered in the JCA report, a direct comparison with the 
present study was not possible. However, there are biases 
in the subjects of the present study and they may not neces-
sarily represent the general population. We defined having 
scheduled breast cancer screening as those participants who 
answered ‘yes’ or ‘no’ to the question: ‘Was your breast 
cancer screening canceled or postponed between April 2020 
and May 2020?’. Participants who answered ‘not applicable’ 
were assumed to have had no scheduled screening, and were 
excluded from the analyses. However, recognition and inter-
pretation of ‘scheduled screening’ might vary between par-
ticipants. Some participants may have interpreted ‘scheduled 
screening’ as having an appointment, others only as having 
the intention to attend screening. The variation might lead 
to an over-estimation of scheduled screening. In addition, 
some participants might have answered ’no’ even though 
they had no screening scheduled. This could cause an under-
estimation of postponement or cancellation. Second, the pre-
sent study includes population-based cancer screening but 
also opportunistic cancer screening. According to CSLC in 
2016, the proportion of opportunistic screening compared 
to total breast cancer screening for women aged 30–79 years 
was 57% [personal communication: Ishii K, April 16, 2021]. 
There might be differences between population-based and 
opportunistic screening in terms of decreased appointment 
numbers. Thirdly, some participants might confuse breast 
cancer screening and clinical follow-up of breast findings.

It was assumed that two main factors relate to postpone-
ment or cancellation of cancer screening: (1) the behavior 
of the screenee and (2) the decision of the screening facil-
ity. Some screenees might have spontaneously postponed 
or canceled their screening appointment because of the 
COVID-19 pandemic. On the other hand, some screening 
facilities suspended and stopped screening and health check-
ups after the state of emergency was declared [7]. Several 
characteristics which promote breast cancer screening par-
ticipation have been reported in previous pre-COVID-19 
studies: 40 s age group, high final academic achievement, 
regular-employee, high income, not living alone and non-
smoking [13–17]. It seemed that women with these char-
acteristics are highly conscious of their health. It was thus 

likely that when high health awareness also means high 
COVID-19 awareness, women with these characteristics 
would more frequently postpone or cancel breast cancer 
screening. However, in the present study, these socioeco-
nomic factors were not associated with postponement or 
cancellation of breast cancer screening.

Regarding age group, Japanese women aged 40–49 years 
more frequently participate in breast cancer screening than 
women aged 50–59 or 60–69 years [16]. In the present study, 
although women aged 70–79 years and 30–39 years post-
poned or canceled breast cancer screening less frequently 
than women aged 40–49 years, age group was not associated 
with postponement or cancellation of breast cancer screen-
ing in the majority of screenees (aged 40–69 years).

Several factors might explain why women aged 
30–39 years and 70–79 years postponed or canceled less 
frequently. In general, women aged 30–39 years were out-
side the breast cancer screening program age. However, it 
is possible that women aged 30–39 years analyzed in the 
present study made appointments for screening themselves. 
In other words, they were highly conscious of breast cancer 
risk and would not postpone or cancel an appointment for 
screening. On the other hand, it is characteristic of elderly 
Japanese women to avoid involvement in medical decisions 
and follow the instructions of their health care professional 
[18]. Women aged 70–79 years in the present study might, 
therefore, be unlikely to postpone or cancel an appointment 
for breast cancer screening.

FCV-19S, which was developed to estimate the fear of 
COVID-19, was also not associated with postponement or 
cancellation of breast cancer screening.

While postponement or cancellation were not associated 
with these individual factors, except for age group, they 
occurred more frequently in the prefectures, where the state 
of emergency was declared early: Saitama, Chiba, Tokyo, 
Kanagawa, Osaka, Hyogo and Fukuoka. These findings sug-
gest that the postponement or cancellation of breast cancer 
screening might more often be due to facility suspension 
than to individual factors.

The present study had some limitations. First, despite ran-
dom sampling, there is selection bias, because the survey 
uses self-reported questionnaires. In addition, as mentioned 
above, some participants might be confused by or misun-
derstand the question. There are biases among the subjects 
of the present study and they may not necessarily represent 
the general population.

Second, participants responded in August–September 
2020, but were asked to remember April–May 2020, which 
may lead to recall bias. Finally, given the cross-sectional 
nature of the study, we could not identify the causal rela-
tionship between postponement or cancellation of breast 
cancer screening and the explanatory variables. However, 
explanatory variables such as residential region would not 
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significantly change over time. Furthermore, a follow-up 
study of the JACSIS is now ongoing.

In conclusion, although care should be taken in the inter-
pretation of these findings due to biases, in a cross-sectional, 
web-based, self-reported questionnaire survey, approxi-
mately 26% of breast cancer screening was postponed or 
canceled due to the COVID-19 state of emergency. The post-
ponement or cancellation of breast cancer screening might 
more often be due to facility suspension than to individual 
factors. The interruption of breast cancer screening due 
to COVID-19 might cause an increase in advanced breast 
cancer incidence and breast cancer mortality [19–21]. It is, 
therefore, necessary to explore the ideal way of maintaining 
breast cancer screening uptake in an environment of coexist-
ence with COVID-19.
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