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Abstract: This study aims to assess the impact of SARS-CoV-2 on a population enrolled in a pilot
colorectal screening program started by a family doctor in Romania. This observational retrospective
study was spread over 43 months, respectively, from October 2019 to April 2023, and included
169 patients. The primary objective was to compare the pre-pandemic, pandemic, and post-pandemic
periods to observe significant changes. The secondary objective was to study the correlation between
vaccination against SARS-CoV-2 and participation in the study, especially in the age range class of
interest—50–74 years. These data are important because Romanian Healthcare policymakers can
use them to estimate the participation rate in a future national colorectal cancer screening and how
to adjust and facilitate their communications with the targeted population. The rise of COVID-19
significantly negatively impacted the number of patients adhering to the pilot colorectal cancer
screening and the number of test results during the pandemic period. However, in the post-pandemic
period, the number of patients who joined the study, and the number of fecal occult blood tests
was greater than expected (128.74%). We observed that screening participation was associated with
vaccination (78.11% of patients had a complete COVID-19 vaccine scheme).

Keywords: secondary prevention; preventive care; colorectal cancer screening; COVID-19; vaccination

1. Introduction

It is understandable that the COVID-19 pandemic had a negative impact on the
outcomes of colorectal cancer screening [1]. The most noticeable utilization drops in 2021
were among the preventative services, with 53.2% in colorectal screening [2]. Romania is
one of two EU states, along with Bulgaria, that do not have a national colorectal cancer
screening program, only opportunistic programs [3,4]. General practitioners (GP), called
family doctors in Romania, are the most accessible to patients; an appointment is made on
the same day or the next day of calling. This is one of the reasons why the family doctor
plays an essential role in cancer screening in Romania.

During COVID-19 restrictions, family doctors’ offices were one of the few medical
facilities that remained open [5]. However, telemedicine was used for patients who did
not want to go out and for COVID-19 patients [6]. In Romania, most medical services are
provided through the public healthcare system [5]. The Romanian authorities implemented
severe restrictions on public and social life to prevent the rapid spread of COVID-19 [7,8].

On 30 January 2020, the World Health Organization (WHO) declared the emergence
of the novel coronavirus (2019-nCoV) a public health emergency of international concern
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(PHEIC). On 5 May 2023, the WHO Director-General declared that COVID-19 was no longer
a global health emergency [9,10]. On 16 March 2020, the Romanian President declared a
State of Emergency [7]. There were two months of lockdown. On 18 May 2020, a National
State of Alert was declared [8], which ended on 8 March 2022, but in May 2021, there was
a significant lifting of COVID-19 restriction measures that was perceived by the general
population as a de facto ending of the pandemic. On 5 January 2023, Romania entered a
State of Flu Epidemic Alert, which ended on 16 March 2023. The anti-COVID vaccination
started in Romania on 27 December 2020, in specially equipped vaccination centers. In May
2021, vaccination began in family doctors’ offices and continues today.

In Romania, from 3 January 2020 to 6 April 2023, there have been 3,374,825 confirmed
cases of COVID-19, with 67,917 deaths reported to the WHO [11], and a total number of
762,201,169 cases worldwide and 6,893,190 deaths globally [12].

European Centre for Disease Prevention and Control shows that cumulative vaccine
uptake in the total population in EU/EEA countries is 73.1% on 23 March 2023 regarding
the primary course, and 82.4% among adults aged 18 years and above. In Romania, the
cumulative vaccine uptake in the total population is 42.2% on 23 March 2023 when it
comes to primary course and 50.7% among adults aged 18 years and above [13]. The
statistics placed Romania among the countries with the lowest vaccination rate among the
EU/EEA countries, with Bulgaria having a lower rate—30.1%. The latest data from the
ROVaccinare Platform show that, nationally, in February 2022, the proportion of vaccination
was 41.85% in the general population, higher in urban areas, 41.69%, and lower in rural
areas, 29.69% [14].

Usually, colorectal cancer screening has two steps: a fecal occult blood test (FOB test)
and a colonoscopy when the FOB test is positive [15–17]. The colonoscopy was put on hold
during the COVID pandemic [18,19], but the FOB test part should not have been postponed.
In Romania, during COVID restrictions, patients had full access to their family doctors
who could recommend the FOB test, and they had full access to a laboratory to have the
tests done. Accessibility was not an issue when it came to being referred for a FOB test, nor
the accessibility to a laboratory to analyze them. More than that, the laboratories’ funds
for analyses remained unused in their totality. That did not happen before the COVID-19
pandemic when patients had to look for an appointment at the laboratory for months.
The laboratories’ allocated funds were finished in half a month. In Romania, analysis
recommendations from any physician have a month to three months validity period for
insured patients. During this time, patients must find a laboratory with enough funds to
work on their medical tests free of charge (social insurance).

2. Materials and Methods
2.1. Study Design and Participants

The present retrospective observational study included 169 patients over 18 years old
enrolled in a pilot colorectal cancer screening study between October 2019 and April 2023
at Doctor Linda-Nicoleta Bărbulescu’s family medicine practice in Craiova, Romania [20].

The Ethics and Scientific Deontology Commission of the University of Medicine
and Pharmacy, Craiova, Romania, issued the ethical approval of this research project in
agreement with the ethical principles of the Helsinki Declaration and the University Code
of Ethics on the proper conduct of research. All patients provided written informed consent
before enrolling in the pilot colorectal cancer screening study.

The criteria for excluding patients from the present study, as presented in Figure 1,
were the transfer of patients to another family doctor before returning with a FOB test
result or having obtained the anti-COVID-19 vaccine and death before the beginning of
vaccination. Following inclusion/exclusion criteria, from 178 subjects, we obtained a final
cohort of 169 individuals.
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2.2. Data Sources

The patient variables for the present study were obtained from two different databases.
The first family doctor’s office database provided sociodemographic and clinical informa-
tion data. The second database, namely the National Electronic Register of Vaccinations,
provided information about Romanian-vaccinated individuals.

2.3. Data Analysis

The patients participating in this study fell into an age range of approximately 67 years,
a comprehensive field considering that the youngest patient is 21 years old and the oldest
is 88. However, most of the patients in this study are over the mean age (approximately
62 years), which is also shown by the skewness factor, whose value is −0.58; thus, we are
aware that the data is slightly skewed. Furthermore, the fact that an extensive age range is
analyzed offers the advantage of discovering valuable information both in the youngest
and the oldest populations (we refer here to the population included in the present study).
Also, a wide age range allows for finding borderline situations precisely because many
patients are included (in the present case, p-value = 0.02, which determines us to go further
with the study of the chosen population). The patients’ age analysis is presented in Table 1.

Table 1. Patients’ age analysis.

Patients Age Analysis

Mean 61.56
Median 64
Mode 62

Standard Deviation 13.98
Skewness −0.56

Age Range 67
Youngest patient 21

Oldest patient 88
Count 169

Confidence Level (95.0%) 2.11

Incidence tables and associated indices were used to establish the relationships be-
tween the data collected in the database and analyze the data trends.

3. Results

Of the 169 patients in this study, 160 (94.67%) came from an urban area, the remaining
nine were from a rural area, 75 were men, and 94 were women. The mean age was
61.56 years: 62 years for females and 61 years for males. Female subjects accounted for
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55.62% of the total. Regarding the results of fecal occult blood tests, 19 patients had a
positive FOBT result (11.24%), three patients had a false positive FOBT result, 93 patients
had a negative FOBT result, and 54 did not have an FOBT result.

Table 2 presents the characteristics of the cohort of subjects aged 18 years or more
enrolled from October 2019 to April 2023.

Table 2. Characteristics of the cohort of 169 subjects.

Patients
N (%)

Total 169 (100%)

Gender
- Males 75 (44.38%)
- Females 94 (55.62%)

Demographic
- Urban 160 (94.67%)
- Rural 9 (5.33%)

Socioeconomic status
- Employed 51 (30.18%)
- Retired 111 (65.68%)
- Other 1 7 (4.14%)

Mean Age
- Males 61
- Females 62

Median Age
- Males 63
- Females 64

Mode of Age
- Males 72
- Females 67

Age-range classes
- 18–44 26 (15.38%)
- 45–49 6 (3.55%)
- 50–74 108 (63.91%)
- over 75 29 (17.16%)

FOBT results
- Positive 19 (11.24%)
- Negative 93 (55.03%)
- False Positive 3 (1.78%)
- None 54 (31.95%)

Patients vaccinated with the primary scheme
- Males 64 (48.48%)
- Females 68 (51.52%)

Unvaccinated patients
- Males 11 (29.73%)
- Females 26 (70.27%)

1 Other category includes unemployed, self-employed, and students.

After having a general view over the entire 43 months, we divided the interval into
a pre-pandemic period (6 months, from October 2019 to March 2020), a pandemic period
(24 months, from April 2020 to March 2022), and a post-pandemic period (13 months, from
April 2022 to April 2023).

FOB tests were recommended to the 169 patients included in the study during the
entire time interval. According to the recorded data, a distribution of absolute frequencies,
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respectively percentage frequencies, of the FOB tests recommended during the set periods
can be generated and is presented in Table 3.

Table 3. Distribution of the FOB testing recommendation.

Period FOB Test Recommendation
(Frequency)

FOB Tests Recommendation
(Relative Frequency (%))

Pre-Pandemic Period 43 25.44
Pandemic Period 62 36.69

Post-Pandemic Period 64 37.87

However, not all patients who received a recommendation for FOB testing returned
with a result for this investigation. Only 115 patients returned with a negative, positive, or
false positive FOB test result. The distribution of absolute and percentage frequencies for
the FOB test performed is presented in Table 4.

Table 4. Distribution of the FOB tests performed.

Period FOB Test Performed
(Frequency)

FOB Tests Performed
(Relative Frequency (%))

Pre-Pandemic Period 19 16.52
Pandemic Period 43 37.39

Post-Pandemic Period 53 46.09

Analyzing all previously presented data, we wanted to determine the influence of
SARS-CoV-2 on the patient’s behavior.

All information collected in the database for the realization of this study provides
valuable clues about the influence of the COVID pandemic both on the physiological
state of the patients and on their psychological state. Next, we propose to demonstrate
this influence, whether small or large. The patients who performed the FOB tests were
considered for this analysis. The period distribution of these patients can be seen in Table 5,
in column FOB Tests (REAL IP). These patients will constitute the category of actual patients.
The next step in impact testing is determining the theoretical number of patients who could
participate in the study. This group was formed based on the hypothesis that more patients
could have been tested if it had not been for the pandemic period. The data found in the
FOB Tests (THEOR IP) column was generated with the help of calculations: the data in
the (REAL IP) column was analyzed, and the theoretical grain factor from one category to
another was generated.

Table 5. Distribution of FOB tests performed REAL IP vs. THEOR IP.

Period Performed FOB Tests
(REAL IP)

Performed FOB Tests
(THEOR IP)

Pre Pandemic Period 19 19
Pandemic Period 43 76

Post-Pandemic Period 53 41

For the analysis of the previously stated hypothesis, the team used t-TEST: PAIRED
TWO SAMPLE FOR MEANS because, in the present case, it was considered that a good
analysis would be the comparison of means carried out to decide whether the experiment
to which the experimental group is subjected (FOB(REAL)) produces a sufficiently large
deviation in the mean of the control variable. Furthermore, from the data analysis presented
in Table 5, some essential aspects can be observed, such as the fact that the tested value for
the difference in means is 0 (zero), which verifies the hypothesis of the equality of means.
Also, it is observed that the mean of the theoretical sample is higher (44.33 compared to
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38.33), and the difference is about 4, representing a decrease of the average by 15.65%.
Furthermore, the Pearson Correlation with a positive value of 0.54 shows a moderate
correlation between the data series, which confirms the correctness of the hypothesis
proposed in this analysis. The data can be consulted in Table 6.

Table 6. FOB performed test data analysis.

Title 1 (REAL IP) (THEOR IP)

Mean 38.33 44.33
Variance 305.33 842.33

Observations 3 3
Pearson Correlation 0.54 0.54
Hypothesized Mean

Difference 0 0

Df 2 2
t Stat −0.42 −0.42

P(T ≤ t) one-tail 0.36 0.36
t Critical one-tail 2.92 2.92
P(T ≤ t) two-tail 0.71 0.71
t Critical two-tail 4.30 4.30

Considering the above, the hypothesis was analyzed versus the statistical analysis of
the data during this period.

REAL IP: represents the sample of tests that were performed.
THEOR IP: it is the hypothesis that, if it were not for the COVID-19 pandemic, an

upward growth trend would have been maintained. Moreover, the growth rate could be
approximately the same (19 tests performed/six months), leading to more tests.

After analyzing the whole dataset, we wanted to observe which age-range classes
are the most influenced by the pandemic. We analyzed the FOB test recommendations
presented in Table 7 and the FOB tests performed and not performed (Table 8) by age-range
classes divided into the same intervals—pre-pandemic, pandemic, and post-pandemic
period. In Table 8, the blue values represent the number of tests performed and the red
values the number of tests not performed.

Table 7. Distribution of FOB test recommendation by age-range classes.

Period
18–44 45–49 50–74 Over 75

Females Males Females Males Females Males Females Males

Pre Pandemic Period 6 4 1 1 13 11 3 4
Pandemic Period 6 7 0 2 17 18 8 4

Post-Pandemic Period 1 2 2 0 30 19 7 3

Table 8. Distribution of FOB test performed and not performed by age-range classes.

Period
18–44 45–49 50–74 Over 75

Females Males Females Males Females Males Females Males

Pre Pandemic Period 1 5 0 4 0 1 0 1 6 7 7 4 3 0 2 2
Pandemic Period 5 1 4 3 0 0 0 2 10 7 17 1 5 3 2 2

Post-Pandemic Period 1 0 1 1 2 0 0 0 24 6 16 3 6 1 3 0

A positive FOB result is significant for colorectal screening. We wanted to see if there
is a correlation between the COVID-19 pandemic and the age-range classes of subjects. The
data can be seen in Table 9.
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Table 9. Distribution of Positive FOB Test by age-range classes.

Period
18–44 45–49 50–74 Over 75

Females Males Females Males Females Males Females Males

Pre Pandemic Period 0 0 0 0 1 1 1 0
Pandemic Period 0 1 0 0 1 4 0 1

Post-Pandemic Period 0 0 0 0 4 4 1 0

Next, we wanted to see if there is a correlation between the enrolment in the pilot
colorectal cancer screening and the anti-COVID-19 vaccination. For this analysis, the
previous time intervals corresponding to the pre-pandemic, pandemic, and post-pandemic
periods cannot be used because of several factors. First, in the pre-pandemic period, there
was no anti-COVID-19 vaccine. Besides that, in the pandemic period, the vaccine was
available in Romania by the end of 2020 and, even then, not for the entire population.
Also, in some cases, the patients postponed the vaccination because they got infected with
SARS-CoV-2. Because of this, for the next part of our analysis, we considered analyzing the
data based on the age-range classes instead of time intervals.

From the entire 169 patient cohort, only 132 (78.11%) had an immunization against
COVID-19, using the primary scheme of one of the four vaccines available in EU. Table 10
presents the distribution by age-range classes and FOB test status of patients vaccinated
against COVID-19, while Table 11 presents the distribution by age-range classes and FOB
test status of patients unvaccinated against COVID-19.

Table 10. Distribution by age-range classes and FOB test status of patients vaccinated against COVID-
19 (primary scheme).

FOB Status
18–44 45–49 50–74 Over 75

Females Males Females Males Females Males Females Males

With FOB result 4 4 2 0 31 36 10 6
Without FOB result 5 6 1 3 14 6 1 3

Table 11. Distribution by age-range classes and FOB test status of patients unvaccinated against
COVID-19.

FOB Status
18–44 45–49 50–74 Over 75

Females Males Females Males Females Males Females Males

With FOB result 3 1 0 0 9 4 4 1
Without FOB result 1 2 0 0 6 2 3 1

From the information presented in Tables 10 and 11, we can extract the incidence table
that determines the relation between patients’ vaccination status and participation in the
study. We limited this distribution to the age range of 50–74 years because this was the
leading target group for the study and the group where most data were available. The
information is presented in Table 12 and Figure 2.
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Table 12. Incidence table that determines the relation between patients’ vaccination status and
participation in the study for the age range group 50–74 years.

Vaccinated

Yes No Total

FOB test
Yes 67 13 80
No 20 8 28

Total 87 21 108
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4. Discussion

This study provides essential information about engagement with a colorectal screen-
ing program from a SARS-CoV-2 emergence point of view. To the best of our knowledge,
there are no studies about vaccination among patients undergoing colorectal cancer screen-
ing overseen by a family doctor, only studies about vaccination and infection among
colorectal cancer patients [21,22].

The correlation between vaccination and participation in screening is important for
Romanian Public Health advisers. Romania does not have a national colorectal screening
program, so the participation rate is an unknown factor in a future screening program. The
data about vaccination are well-known to authorities and can be used to extrapolate the
screening participation rates based on the findings of this study. Of course, there are other
factors involved that should be taken into consideration, and some of them are discussed
further.

Although, at first glance, the number of FOB tests increased during the pandemic
compared to the previous period, one should note that the initial period of the study was
only six months, and the pandemic period was 24 months. Of course, making 62 recom-
mendations during this period represents a low volume. An important aspect is that both
the doctor and the patients did not let themselves be strongly influenced by the pandemic
and continued to go and get tested. The low number of pre-pandemic FOB tests can be
explained, among other reasons known from different studies, by patients being unaware
of what a colorectal cancer screening means. For all of them, it was the first time they heard
about colorectal cancer screening. This is a finding of the original study [20]. Patients were
already aware of the program by the post-pandemic period [23,24]. During the pandemic,
the family doctor had to have more continuing medical education, which led to a better
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way of explaining preventive behavior to patients [25]. For their part, the patients were
much more inclined to listen to their family doctor. As many studies have shown, they
were strongly mentally affected by COVID-19 [26,27].

We demonstrated through statistical analysis that the pandemic slowed participation
in the study and burst after the pandemic. As we stated before, accessibility to the FOB tests
was not an issue, nor was accessibility to a family doctor. On the contrary, a lot of money
was left unspent for paraclinical exams. The only thing that changed was the presence
of SARS-CoV-2, which led to a pandemic and everything that came with it. As seen in
Table 5, the post-pandemic results show an improvement in the willingness of patients
to perform FOB (53 performed tests versus 41 expected tests—128.74%). Although the
number of accepted recommendations was smaller than the theoretical ones, the number
of returned results was more significant than expected, leading to the conclusion that the
COVID-19 pandemic changed the behavior of patients. They became more interested in
their well-being through prevention.

During the pandemic, patients could not easily schedule a colonoscopy because of
the rerouting of resources for battling against SARS-CoV-2. This was exacerbated by the
lack of dedicated pathways for colorectal cancer screening in Romania, the low number of
specialists who can perform a colonoscopy, and even lower equipment availability. The
burst in positive FOBT results was post-pandemic, when patients were eager to perform a
checkup of their health. Most of the positive results of the FOB test were recorded in the
age group 50–74 years.

When we wanted to know which age range classes were influenced the most by the
COVID-19 pandemic, we observed that in the post-pandemic period, patients between 50
and 74 years old were the most eager to participate in the pilot colorectal cancer screening
and obtain results. The females were more active than the males. During the pandemic,
males were more interested in their health than females in the same age classes. The
patients over 75 years old were constant all the time. Patients in the 18–44 years range
became uninterested in the study during the post-pandemic period.

The data shows that most patients got vaccinated against COVID-19 (78.11%). In the
18–44 years group range, we cannot find a correlation between vaccination and participation
in the study. The most noticeable correlation between vaccination and participation in
the study is observed in the 50–74-year-old cohort. The data show a greater desire for
vaccination of the males participating in the study (85.71% of vaccinated males versus
66.67% of unvaccinated males) than of the females (68.88% of the vaccinated females versus
60% of the unvaccinated females).

This correlation is an important finding of our study. It is essential to highlight that,
during the pandemic, there were many public messages related to COVID-19 vaccination
and none related to preventative measures for other diseases. The public campaigns
directly affected vaccination by raising the population’s awareness in those difficult times.
A side effect was that the patients were more eager to accept the recommendation of
other preventative measures from a person they trusted, like their family physician. Even
after the pandemic was finished in Romania, there were no messages about preventative
measures for other diseases. However, the patients easily accepted taking a FOB test even
if they did not have obvious health problems. We can conclude that the public messages
about the COVID-19 vaccination campaign positively influenced the population concerning
preventative healthcare.

Preventative behaviors were positively related to being older and vaccinated. This
was one of the findings of another study [28].

We used the data analysis in incidence tables to determine the relationship between
the two components analyzed in this article. From the incidence table that contains the
data on the patients who were vaccinated but also participated in the FOB testing (Table 12
and Figure 2), it can be determined that the percentage criterion is quite good (CP = 69%,
and the diagonal criterion CD = 2.28), thus resulting in a percentage of 69% data matches,
which is a majority that shows a clear trend of dependence between vaccinated patients and
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those who participated in FOB testing. The indicators of this test were also calculated as
follows: test sensitivity S = 0.77, specificity Sp = 0.38, positive predictive value VPP = 0.84,
negative predictive value VPN = 0.29, false positive rate = 0.62, odds ratio OR = 2.06. As
can be seen, the above data show a correlation trend between vaccinated patients and those
who wanted to participate in the FOB testing. It is observed that, out of 87 vaccinated
patients, 67 of them also participated in the FOB test. Of the 21 unvaccinated patients,
13 participated in the FOB test, so such an incidence table makes sense. Also, the Pearson
correlation coefficient was calculated, which is 1, indicating a perfect positive correlation.

We did not include any data related to booster doses in the study because the number
of patients who chose to have those doses was small. While we cannot conclude as to why
this number was so small, we suspect that it is related to the fact that they were introduced
towards the end of the pandemic period, when many of the patients already had the disease
and the number of reported cases in the media was minimal [29].

Study Limitations

Since the participants from the study mainly lived in urban areas, the results can
be used to predict their preventative behavior. The results might change for the people
from the rural areas of Romania. However, based on known behavior, we expected the
correlation between vaccination and participation in colorectal cancer screening to be more
significant.

As this was a single-center pilot study, the reduced number of participants is another
identified limitation. Additionally, as the study began just six months before the COVID-19
pandemic, there was only a limited period to obtain pre-pandemic results. In future work,
we will compare our results with those obtained by other local or national studies.

5. Conclusions

In this work, we wanted to investigate the effect of the COVID-19 pandemic on a
pilot colorectal cancer screening program. We observed that, during the pandemic period,
there was an immediate effect on the number of patients who participated in the study
and returned with a FOB test result. This was expected as people chose to put preventive
investigations on hold during that interval, as they were not seen as mandatory. However,
a second observation was that, during the post-pandemic period, the number of patients
who participated in the study and returned with a FOB test result was more significant than
the number estimated based on the pre-pandemic period. This can lead to the conclusion
that the pandemic changed patients’ behavior in the sense that they became more interested
in their well-being through prevention.

A second investigation was related to verifying if there is a correlation between the
willingness to participate in the colorectal cancer screening program and the choice to
receive the anti-COVID-19 vaccination scheme. We observed that, for the age range class
50–74, the patients who chose immunization were also keener to choose to participate in
the study. For the other age-range classes, no correlation can be made.

Author Contributions: Conceptualization, L.-N.B. and V.-M.R.; Methodology, L.-N.B. and V.-M.R.;
Software, L.-F.B.; Formal analysis, V.-M.R. and L.-F.B.; Investigation, L.-N.B.; Resources, L.-N.B.; Data
curation, L.-N.B.; Writing—original draft, L.-N.B., V.-M.R. and L.-F.B.; Writing—review and editing,
L.-N.B., L.-F.B. and S.-S, .M.; Supervision, S.-S, .M. All authors have read and agreed to the published
version of the manuscript.

Funding: The Article Processing Charges were partially funded by the University of Craiova, Roma-
nia.

Institutional Review Board Statement: The study was conducted following the Declaration of
Helsinki and approved by the Committee of Ethics and Academic and Scientific Deontology of the
University of Medicine and Pharmacy of Craiova (184/30 September 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.



Healthcare 2023, 11, 2457 11 of 12

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: This work was supported by the grant POCU/993/6/13-153178, “Performant,ă
în cercetare”—“Research performance” co-financed by the European Social Fund within the Sectorial
Operational Program Human Capital 2014–2020.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ricciardiello, L.; Ferrari, C.; Cameletti, M.; Gaianill, F.; Buttitta, F.; Bazzoli, F.; de’Angelis, L.G.; Malesci, A.; Laghi, L. Impact of

SARS-CoV-2 Pandemic on Colorectal Cancer Screening Delay: Effect on Stage Shift and Increased Mortality. Clin. Gastroenterol.
Hepatol. 2021, 19, 1410–1417.e9. [CrossRef] [PubMed]

2. Al Kuwari, M.G.; Bakri, A.H.; Kandy, M.C.; Gibb, J.M.; Abdulla, M.Y.; Al Abdulla, S.A.; Abdulmalik, M.A. The impact of
COVID-19 on primary health care services in Qatar: 2 years of response and coping 2020–2021. J. Fam. Med. Prim. Care 2022, 11,
7743–7749. [CrossRef]

3. United European Gastroenterology. Colorectal Screening across Europe. March 2019. Available online: https://ueg.eu/files/779/
67d96d458abdef21792e6d8e590244e7.pdf (accessed on 28 June 2023).

4. Cardoso, R.; Guo, F.; Heisser, T.; Hoffmeister, M.; Brenner, H. Utilisation of Colorectal Cancer Screening Tests in European
Countries by Type of Screening Offer: Results from the European Health Interview Survey. Cancers 2020, 12, 1409. [CrossRef]
[PubMed]

5. Dascalu, S. The Successes and Failures of the Initial COVID-19 Pandemic Response in Romania. Front. Public Health 2020, 8, 344.
[CrossRef] [PubMed]

6. Iliut,ă, L.; Andronesi, A.G.; Rac-Albu, M.; Rac-Albu, M.-E.; Scafa-Udris, te, A.; Moldovan, H.; Furtunescu, F.L.; Rădulescu, B.C.;
Panaitescu, E. Telemedicine for Optimizing Secondary Prevention in Coronary Artery Bypass Grafting Patients during COVID-19
Pandemic. Healthcare 2023, 11, 1590. [CrossRef] [PubMed]

7. DECRET no. 195 from 16 March 2020. Available online: https://legislatie.just.ro/Public/DetaliiDocumentAfis/223831 (accessed
on 10 June 2023). (In Romanian).

8. DECISION no. 394 from 18 May 2020. Available online: https://legislatie.just.ro/Public/DetaliiDocument/225876 (accessed on
10 June 2023). (In Romanian).

9. World Health Organization. COVID-19 Public Health Emergency of International Concern (PHEIC). 2020. Available on-
line: https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-
research-and-innovation-forum (accessed on 10 June 2023).

10. World Health Organization. Statement on the Fifteenth Meeting of the IHR (2005) Emergency Committee on the COVID-19 Pan-
demic. Available online: https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-
health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic (accessed on 30 June
2023).

11. World Health Organization. COVID-19 Cases in Romania. Available online: https://covid19.who.int/region/euro/country/ro
(accessed on 10 June 2023).

12. WHO. Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed on 10 June 2023).
13. European Centre for Disease Prevention and Control. COVID-19 Vaccine Tracker. Available online: https://vaccinetracker.ecdc.

europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-Table (accessed on 10 June 2023).
14. Situation of Vaccination in Romania. Available online: https://vaccinare-covid.gov.ro/situatia-vaccinarii-in-romania/ (accessed

on 10 June 2023). (In Romanian)
15. Bénard, F.; Barkun, A.N.; Martel, M.; von Renteln, D. Systematic review of colorectal cancer screening guidelines for average-risk

adults: Summarizing the current global recommendations. World J. Gastroenterol. 2018, 24, 124–138. [CrossRef] [PubMed]
16. Wolf, A.M.D.; Fontham, E.T.H.; Church, T.R.; Flowers, C.R.; Guerra, C.E.; LaMonte, S.J.; Etzioni, R.; McKenna, M.T.; Oeffinger,

K.C.; Shih, Y.T.; et al. Colorectal cancer screening for average-risk adults: 2018 guideline update from the American Cancer
Society. CA Cancer J. Clin. 2018, 68, 250–281. [CrossRef] [PubMed]

17. Colorectal Cancer: Screening. Available online: https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/
colorectal-cancer-screening#bootstrap-panel{-}{-}6 (accessed on 28 April 2023).

18. Kelkar, A.H.; Zhao, J.; Wang, S.; Cogle, C.R. Impact of the COVID-19 Pandemic on Colorectal and Prostate Cancer Screening in a
Large U.S. Health System. Healthcare 2022, 10, 264. [CrossRef] [PubMed]

19. Di Martino, G.; Cedrone, F.; Di Giovanni, P.; Romano, F.; Staniscia, T. Impact of COVID-19 Pandemic on Oncological Surgery
Activities: A Retrospective Study from a Southern Italian Region. Healthcare 2022, 10, 2329. [CrossRef] [PubMed]

20. Bărbulescu, L.-N.; Mogoantă, S.-S, .; Bărbulescu, L.-F.; Kamal, C.; Popa, D.-L.; Popa, R.-T. A Pilot Colorectal Cancer Study
Using Fecal Occult Blood Tests and Colonoscopy to Identify the Weaknesses of the Romanian Public Healthcare System before
Implementing National Screening. Int. J. Environ. Res. Public Health 2023, 20, 2531. [CrossRef] [PubMed]

21. Salvatore, M.; Hu, M.M.; Beesley, L.J.; Mondul, A.M.; Pearce, C.L.; Friese, C.R.; Fritsche, L.G.; Mukherjee, B. COVID-19 outcomes
by cancer status, site, treatment, and vaccination. Cancer Epidemiol. Biomark. Prev. 2023, 32, 748–759. [CrossRef]

https://doi.org/10.1016/j.cgh.2020.09.008
https://www.ncbi.nlm.nih.gov/pubmed/32898707
https://doi.org/10.4103/jfmpc.jfmpc_1259_22
https://ueg.eu/files/779/67d96d458abdef21792e6d8e590244e7.pdf
https://ueg.eu/files/779/67d96d458abdef21792e6d8e590244e7.pdf
https://doi.org/10.3390/cancers12061409
https://www.ncbi.nlm.nih.gov/pubmed/32486077
https://doi.org/10.3389/fpubh.2020.00344
https://www.ncbi.nlm.nih.gov/pubmed/32766201
https://doi.org/10.3390/healthcare11111590
https://www.ncbi.nlm.nih.gov/pubmed/37297730
https://legislatie.just.ro/Public/DetaliiDocumentAfis/223831
https://legislatie.just.ro/Public/DetaliiDocument/225876
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://covid19.who.int/region/euro/country/ro
https://covid19.who.int/
https://vaccinetracker.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-Table
https://vaccinetracker.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-Table
https://vaccinare-covid.gov.ro/situatia-vaccinarii-in-romania/
https://doi.org/10.3748/wjg.v24.i1.124
https://www.ncbi.nlm.nih.gov/pubmed/29358889
https://doi.org/10.3322/caac.21457
https://www.ncbi.nlm.nih.gov/pubmed/29846947
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening#bootstrap-panel{-}{-}6
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/colorectal-cancer-screening#bootstrap-panel{-}{-}6
https://doi.org/10.3390/healthcare10020264
https://www.ncbi.nlm.nih.gov/pubmed/35206878
https://doi.org/10.3390/healthcare10112329
https://www.ncbi.nlm.nih.gov/pubmed/36421653
https://doi.org/10.3390/ijerph20032531
https://www.ncbi.nlm.nih.gov/pubmed/36767908
https://doi.org/10.1158/1055-9965.EPI-22-0607


Healthcare 2023, 11, 2457 12 of 12

22. Peck-Radosavljevic, M.; Burra, P.; Ferret, M.B.; Fracasso, P.; Ricciardiello, L.; Seufferlein, T.; Van Hootegem, P.; van Leerdam, M.;
Zelber-Sagi, S.; UEG Public Affairs Committee. COVID-19 and digestive health: Implications for prevention, care and the use of
COVID-19 vaccines in vulnerable patients. United Eur. Gastroenterol. J. 2021, 9, 1091–1095. [CrossRef] [PubMed]

23. Dodd, N.; Carey, M.; Mansfield, E.; Oldmeadow, C.; Evans, T.J. Testing the effectiveness of a general practice intervention to
improve uptake of colorectal cancer screening: A randomised controlled trial. Aust. N. Z. J. Public Health 2019, 43, 464–469.
[CrossRef] [PubMed]

24. Koo, J.H.; Leong, R.W.; Ching, J.; Yeoh, K.G.; Wu, D.C.; Murdani, A.; Cai, Q.; Chiu, H.M.; Chong, V.H.; Rerknimitr, R.; et al.
Knowledge of, attitudes toward, and barriers to participation of colorectal cancer screening tests in the Asia-Pacific region: A
multicenter study. Gastro-Intest. Endosc. 2012, 76, 126–135. [CrossRef] [PubMed]

25. de Lusignan, S.; Ashraf, M.; Ferreira, F.; Tripathy, M.; Yonova, I.; Rafi, I.; Kassianos, G.; Joy, M. Impact of General Practitioner
Education on Acceptance of an Adjuvanted Seasonal Influenza Vaccine among Older Adults in England. Behav. Sci. 2023, 13, 130.
[CrossRef] [PubMed]

26. Negri, A.; Conte, F.; Caldiroli, C.L.; Neimeyer, R.A.; Castiglioni, M. Psychological Factors Explaining the COVID-19 Pandemic
Impact on Mental Health: The Role of Meaning, Beliefs, and Perceptions of Vulnerability and Mortality. Behav. Sci. 2023, 13, 162.
[CrossRef] [PubMed]

27. Tanzadehpanah, H.; Lotfian, E.; Avan, A.; Saki, S.; Nobari, S.; Mahmoodian, R.; Sheykhhasan, M.; Froutagh, M.H.S.; Ghotbani, F.;
Jamshidi, R.; et al. Role of SARS-COV-2 and ACE2 in the pathophysiology of peripheral vascular diseases. Biomed. Pharmacother.
2023, 166, 115321. [CrossRef] [PubMed]

28. Kimbler, K.J.; Gromer, C.; Ayala, M.; Casey, B. Correlates of COVID-19 Preventative Behaviors before and after Vaccination
Availability. Behav. Sci. 2023, 13, 501. [CrossRef] [PubMed]

29. Kaim, A.; Zeevy, G.; Saban, M. COVID-19 Risk Compensation? Examining Vaccination Uptake among Recovered and Classifica-
tion of Breakthrough Cases. Healthcare 2023, 11, 58. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1002/ueg2.12173
https://www.ncbi.nlm.nih.gov/pubmed/34716760
https://doi.org/10.1111/1753-6405.12913
https://www.ncbi.nlm.nih.gov/pubmed/31268211
https://doi.org/10.1016/j.gie.2012.03.168
https://www.ncbi.nlm.nih.gov/pubmed/22726471
https://doi.org/10.3390/bs13020130
https://www.ncbi.nlm.nih.gov/pubmed/36829359
https://doi.org/10.3390/bs13020162
https://www.ncbi.nlm.nih.gov/pubmed/36829391
https://doi.org/10.1016/j.biopha.2023.115321
https://www.ncbi.nlm.nih.gov/pubmed/37597321
https://doi.org/10.3390/bs13060501
https://www.ncbi.nlm.nih.gov/pubmed/37366753
https://doi.org/10.3390/healthcare11010058
https://www.ncbi.nlm.nih.gov/pubmed/36611518

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Data Sources 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

