swabs, but it is time-consuming and requires constant changes in the
primer composition due to the mutation of SARS-CoV-2 strains.
We propose a method for the detection of SARS-CoV-2 in nasopharyngeal
swabs using MALDI-TOF MS and machine learning. Methods:
Nasopharyngeal swabs from patients with PCR-confirmed COVID-19
and control participants were tested (130 and 80 swabs, respectively) with
MALDI-TOF MS MicroFlex LT using the HCCA matrix. MALDI spectra
were preprocessed in R version 4.1.2 software with the MALDIquant R
package using the workflow: sqrt transformation, wavelet smoothing,
SNIP-based base removal, and PQN intensity calibration. Peaks were
detected with MAD algorithms with following Peak alignment on the fol-
lowing parameters: minFreq 70% and tolerance 0.005. Machine learning
was performed with the rtemis r package on GLM, random forest, and
XGBoost models. Results: These models were characterized by specificity,
sensitivity, and F1 score. GLM models (specificity 1 and sensitivity 0.5)
showed a low F1 score of 0.71. However, the random forest and
XGBoost models demonstrated sensitivity, specificity, and F1 score
equaling 1. Conclusions: We propose a screening method for
SARS-CoV-2 detection (sensitivity 1 and specificity 1). This methodology
combines the analysis of nasopharyngeal swab samples using MALDI-
TOF-MS with machine learning. It is suitable for screening patients with
COVID-19 at the first stages of diagnosis. Random forest and XGBoost
models demonstrated sensitivity, specificity, and F1 scores equaling 1.
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Objectives: Factors affecting COVID-19 vaccine acceptance and hesitancy
among primary-care healthcare workers (HCWs) remain poorly under-
stood. We sought to identify factors associated with vaccine acceptance
and hesitancy among HCWs. Methods: A multicenter online cross-sec-
tional survey was performed across 6 primary-care clinics from May to
June 2021, after completion of the vaccination rollout. The following data
were collected: demographics, profession, years working in healthcare, res-
idential status, presence of chronic medical conditions, self-perceived risk
of acquiring COVID-19, and previous influenza vaccination. HCWs who
accepted the vaccine were asked to rank their 5 best reasons for vaccine
acceptance. HCWs who were vaccine hesitant completed the 5C scale
on psychological antecedents of vaccination. Results: Of 1,182 eligible
HCWs, 557 responded (response rate, 47.1%) and 29 were excluded due
to contraindications. Among 557 respondents, the vaccine acceptance rate
was 94.9% (n = 501) and 5.1% were hesitant (n = 27). COVID-19 vaccine
acceptance was not associated with sex, age, ethnicity, profession, number
of years in healthcare, living status, presence of chronic diseases, self-per-
ceived risk, or previous influenza vaccination. The 3 most common reasons
for COVID-19 vaccine acceptance as ranked by 501 HCWs were (1) to pro-
tect their family and friends, (2) protect themselves from COVID-19, and
(3) the high risk of acquiring COVID-19 because of their jobs. The 15-item
questionnaire from the 5C psychological antecedents of vaccination was
completed by 27 vaccine hesitant HCWs. The mean scores for the compo-
nents of the 5Cs were ‘confidence’ (3.96), ‘complacency’ (3.23), ‘constraint’
(2.85), ‘calculation’ (5.79) and ‘collective responsibility’ (4.12).
Conclusions: COVID-19 vaccine hesitancy is a minute issue among pri-
mary-care HCWs in Singapore, where the acceptance rate is 95% with a 5%
hesitancy rate. Future studies can focus on other settings with higher hesi-
tancy rates and acceptance of booster vaccinations with the emergence of
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the SARS-CoV-2 & (delta) variant. Trial Registration: This study was
approved by the National Healthcare Group (NHG) Domain Specific
Review Board (DSRB), Singapore on April 26, 2021 (Reg No. 2021/00213).
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Objectives: The highly transmissible SARS-CoV-2 has swept across the
globe, causing large swaths of COVID-19, displacing medical resources
and attention from patients with other life-threatening illnesses, and
overwhelming healthcare institutions. Shifting toward endemicity, the
Singapore Ministry of Health ceased issuing quarantine orders to close
contacts of infected cases on October 11, 2021. However, contact tracing
and exposure management within SGH continued with the same risk
criteria. We have examined COVID-19 exposures in different hospital
locations to determine the effectiveness of surveillance in breaking the
chain of transmission. Methods: Contact tracing of COVID-19 expo-
sures among Singapore General Hospital (SGH) staff and patients
has been conducted since the first COVID-19 diagnosis in January
2020. The information collected is used to identify those at higher risk
of infection for enhanced surveillance or isolation. The data analyzed in
this study were collected during later periods of the SARS-CoV-2 &
(delta) pandemic wave between August 1, 2021, and December 31,
2021. Results: During the 4-month study period, there were 1,686
SARS-CoV-2 exposures in SGH. Among these 1,686 exposures, 1,157
(69%) were contacts with an infected patient. Among these infected
source patients, 915 were emergency department patients, 210 were
ward inpatients, and 32 were clinic outpatients. The remaining 524
exposure events (31%) were contacts with infected staff, of whom
441 were SGH employees and 83 were employees from other
SingHealth institutions. The remaining 5 index cases were visitors to
SGH. Of the 1,686 exposure events, 330 had associated at-risk contacts
requiring exposure management. Among 330 patient index cases, 213
(64.5%) resulted in 699 exposed contacts (patients vs staff), whereas
117 staff index cases resulted in 435 exposed contacts (patients vs
staff). For 434 exposed contacts who were staff, 204 (47%) of their
exposures occurred in inpatient ward settings, followed by 153
(35.3%) that occurred in outpatient clinics, 36 (8%) that occurred
common lounging areas, 16 (3.6%) that occurred in office sites, 15
(3.4%) that occurred in the community, 8 (1.8%) that occurred in occu-
pation therapy, and 2 (0.5%) that occurred in the emergency depart-
ment. For 688 exposed contacts who were patients, 579 (84.1%)
exposures occurred in inpatient wards, 70 (10.2%) occurred in DEM,
19 (2.7%) occurred in other SingHealth institutions, 16 (2.3%) were
exposures to roving porters, and 3 (0.4%) occurred in the
community. During the study period, 3 hospital clusters were identified
and investigated, one of which included secondary cases. Conclusions:
Most SARS-CoV-2 exposures in SGH occurred in inpatient settings
where patients were index cases. Despite intensive contact tracing
and stringent surveillance and isolation measures, inpatient clusters
could not be prevented.
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