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ABSTRACT

Objectives We provide an account of real-world
effectiveness of COVID-19 vaccines among healthcare
workers (HCWs) at a tertiary healthcare system and report
trends in SARS-CoV-2 infections and subsequent utilisation
of COVID-19-specific short-term disability leave (STDL).
Design Cross-sectional study.

Setting and participants Summary data on 27291
employees at a tertiary healthcare system in the Greater
Houston metropolitan area between 15 December

2020 and 5 June 2021. The initial 12-week vaccination
programme period (15 December 2020 to 6 March 2021)
was defined as a rapid roll-out phase.

Main outcomes and measures At the pandemic onset,
HCW testing and surveillance was conducted where SARS-
CoV-2-positive HCWs were offered STDL. Deidentified
summary data of SARS-CoV-2 infections and STDL
utilisation among HCWs were analysed. Prevaccination and
postvaccination trends in SARS-CoV-2 positivity and STDL
utilisation rates were evaluated.

Results Updated for 5 June 2021, 98.2% (n=26791)

of employees received a full or partial dose of one of the
approved mRNA COVID-19 vaccines. The vaccination

rate during the rapid roll-out phase was approximately
3700 doses/7 days. The overall mean weekly SARS-

CoV-2 positivity rates among HCWs were significantly
lower following vaccine roll-out (2.4%), compared with
prevaccination period (11.8%, p<0.001). An accompanying
69.8% decline in STDL utilisation was also observed (315
to 95 weekly leaves). During the rapid roll-out phase,
SARS-CoV-2 positivity rate among Houston Methodist
HCWSs declined by 84.3% (8.9% to 1.4% positivity rate),
compared with a 54.7% (12.8% to 5.8% positivity rate)
decline in the Houston metropolitan area.

Conclusion Despite limited generalisability of regional
hospital-based studies—where factors such as the
emergence of viral variants and population-level vaccine
penetrance may diffe—accounts of robust HCW
vaccination programmes provide important guidance for

Strengths and limitations of this study

» We tracked COVID-19-specific short-term disability
leave utilisation over time among employees of a
large tertiary healthcare system in Houston, Texas,
which instituted early mandates for COVID-19
vaccination.

» We additionally evaluated data from an employee
SARS-CoV-2 surveillance programme with informa-
tion on COVID-19 vaccination, and symptomatic and
breakthrough infections.

» The generalisability of our findings is limited to the
setting of our healthcare system.

» Surveillance for SARS-CoV-2 positivity among em-
ployees was highly encouraged and testing was
readily available across several locations; however,
surveillance programme was voluntary.

sustaining a critical resource to provide safe and effective
care for patients with and without COVID-19 across
healthcare systems.

INTRODUCTION

Safe and rapid roll-out of the US Food
and Drug Administration (FDA)-approved
vaccines is a potentially transformational
public health tool in the armamentarium
against the COVID-19. Despite impressive effi-
cacy data from phase III clinical trials, there
is a need to demonstrate real-world effective-
ness (RWE) of these vaccines for controlling
the pandemic in a variety of settings across
heterogenous population groups. Healthcare
workers (HCWs) have been on the forefront
of the COVID-19 pandemic and continue to
provide critical care to hundreds of patients
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with COVID-19 across all US regions and globally. The
pandemic has re-established the importance of this
valuable resource in being a critically important line of
defence against human suffering in the face of a health-
care catastrophe. Most tiered vaccination approaches
prioritised HCWs before expanding administration to
those in higher risk age groups and with underlying
health conditions. This is important from a public health
perspective and is critical for continued operational
viability of large and small healthcare systems, such that
they can adequately provide treatment and prevention
services to their communities.

In the state of Texas, vaccine eligibility initially included
frontline workers (phase IA) and individuals aged 65 years
or older as well as those with underlying health condi-
tions (phase IB).! We provide an account of COVID-19
vaccine roll-out among HCWs of a tertiary healthcare
system in Texas. At the time of vaccination programme
initiation, the healthcare system was in the midst of a
surge in COVID-19 cases and maintaining a viable HCW
workforce was critical.'* Across the system, a programme
of COVID-19-specific short-term disability leave (STDL)
among HCWs had been initiated, and tracking its utili-
sation served as an important indicator of SARS-CoV-2
infection among HCWs and provided a valuable metric
to assess the impact of vaccination towards maintaining a
healthy HCW workforce. In this report, we demonstrate a
signal of RWE of COVID-19 vaccines by evaluating reduc-
tion in SARS-CoV-2 infections and subsequent utilisation
of STDL among HCWs.

METHODS

Study design and setting

Houston Methodist (HM) is an eight-hospital health-
care system in the Greater Houston metropolitan area,
which has been a major hub in the fight against the
COVID-19 pandemic since March 2020.”* At the onset of
the pandemic, HM instituted an employee SARS-CoV-2
surveillance initiative coupled with an enhanced COVID-
19-specific STDL programme for employees testing
positive.” Surveillance testing occurred before and after
vaccine roll-out and was based on PCR tests for presence
of SARS-CoV-2 RNA in nasopharyngeal specimens. The
voluntary surveillance programme encouraged all HCWs
(symptomatic or asymptomatic) to use SARS-CoV-2
testing at frequent intervals across all HM testing sites.
Testing results were typically available in employee health
portals within 24-48hours. On the detection of a posi-
tive test, employees were required to take STDL and were
contacted by supervisors for additional follow-up. Addi-
tionally, HM established a system-wide vaccine advisory
committee (VAC) in October 2020 to review the safety
and efficacy data submitted by vaccine producers to the
FDA for consideration of Emergency Use Authoriza-
tion. The overarching agenda for the VAC was to inde-
pendently review any available data or guidance before
offering vaccines to employees. The VAC subsequently

evaluated preliminary data and guidance being provided
by the Advisory Committee on Immunization Practices of
the Centers for Disease Control and Prevention and devel-
oped a risk-based tiered approach for vaccine administra-
tion among the employees. Patientfacing HCWs directly
involved in the care of patients with COVID-19 were
prioritised within the initial weeks after vaccination began
on 15 December 2020; all other employees were encour-
aged to wait until vaccine supply for non-frontline HCWs
was available to make an appointment. HM employees
received electronic invitations to schedule vaccination
across all HM locations and were offered an mRNA
vaccine (BNT162b2 or mRNA-1273) being administered
on the day of the appointment. During the early stages of
vaccine roll-out, various incentives for vaccination were
provided and subsequently vaccination was mandated on
7 June 2021. Our analyses represent the premandate time
period.

Statistical analysis

We assimilated deidentified summary data of SARS-CoV-2
infections and STDL utilisation among HCWs across the
period of the pandemic and defined the first 12-week
period (15 December 2020 to 6 March 2021) as an initial
rapid roll-out period for COVID-19 vaccination among
HCWs. Summary metrics are provided as frequencies and
proportions. Tests for proportional comparisons and X
trends were used to assess prevaccination and postvacci-
nation (including the rapid roll-out period) SARS-CoV-2
positivity rates and trends. Reporting of vaccine effi-
cacy was limited to descriptive accounts of the number
and proportion of breakthrough infections as assessed
through the employee surveillance programme.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

RESULTS

The COVID-19 vaccine roll-out was simultaneously
initiated at all HM locations on 15 December 2020.
Updated for 5 June 2021, from among a total of 27291
employees, 26791 (98.2%) had received at least a single
dose of either one of the two approved mRNA COVID-19
vaccines, whereas 26723 (97.9%) had completed both
doses. During the 12-week initial rapid roll-out period (15
December 2020 to 6 March 2021) the vaccination rate was
3700 doses/7 days.

The recent (1 November 2020 to 5 June 2021) trends in
SARS-CoV-2 positivity among HCWs are demonstrated in
figure 1. The mean SARS-CoV-2 weekly positivity rate prior
to initiation of the HCW vaccination programme (11.8%)
was significantly higher compared with the positivity rate
following vaccination initiation (2.4%, p<0.001). The
upward trend in SARS-CoV-2 positivity rate observed in
the 45-day prevaccination period (1 November 2020 to 12
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Figure 1

SARS-CoV-2 positivity rates from the Houston Methodist (HM) surveillance employee programme before and after

COVID-19 vaccine initiation. Reference lines for the initial 12-week rapid roll-out period for vaccination (15 December 2020 to 6

March 2021) are shown.

December 2020) has significantly trended down during
the postvaccination phase (15 December 2020 to 5 June
2021) (p,.,q <0.001).

Since the end of January 2021, the weekly SARS-CoV-2
infection rate among HCWSs participating in surveillance
testing has consistently remained below 3.1%. During
the initial 12-week rapid roll-out period, the propor-
tional decline in HM HCW SARS-CoV-2 positivity rate was
84.3% (8.9% to 1.4%), as compared with a 54.7% decline
(12.8% to 5.8%) observed in the Greater Houston metro-
politan area.'

As a part of the HCW surveillance programme, 117
(0.4%) employees were reported to have tested positive
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more than 7 days after receiving the second dose of the
vaccine, which includes both asymptomatic random
surveillance of employees as well as symptomatic referrals
from the employee health service. Among these positive
cases, 66 (56.4%) were reported to be symptomatic.
Figure 2 represents the weekly frequency of STDL util-
isation among HCWs. We also report the approximate
temporal emergence of known SARS-CoV-2 mutations
(D614G)° as well as detection of viral variants (Alpha
B.1.1.7; Beta B.1.351; Gamma P.1 and P.2; B.1.429
and B.1.427) in the Greater Houston area, based on
sequencing data of patient specimens performed at HM.”
Compared with the peak of STDL utilisation during the
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Figure 2 Enhanced short-term disability leave utilisation by Houston Methodist (HM) employees across the COVID-19
pandemic timeline. Reference lines for the initial 12-week rapid roll-out period for vaccination (15 December 2020 to 6 March
2021) are shown. Annotations depict relative emergence and detection of SARS-CoV-2 mutations and viral variants in Greater

Houston.

Vahidy FS, et al. BMJ Open 2021;11:€054332. doi:10.1136/bmjopen-2021-054332



initial weeks of vaccine roll-out (3-9 January 2021: 315
leaves), a 69.8% decline has been observed during the
most recent reporting period (30 May to 5 June 2021: 95
leaves), with utilisation numbers approaching prepan-
demic levels.

DISCUSSION

Given the critical need to maintain an effective and safe
healthcare workforce and to minimise inadvertent viral
transmission in the healthcare setting, frontline HCWs
were ubiquitously recognised as a priority group for vacci-
nation. In addition to continued care provided to patients
with and without COVID-19, large healthcare organisa-
tions have been called on to organise and execute delivery
of COVID-19 vaccines among its HCWs and across the
community at large. HM is a state-designated vaccine hub
and, as of 5 June 2021, has administered over 780 000
vaccines to members of the community.”

Vaccine supply and delivery during the initial nation-
wide roll-out was beset with logistical challenges, and
administration metrics lagged behind target levels.
However, during the same time period we were able to
achieve rapid rates of HCW vaccination with demon-
strated vaccine RWE in terms of curtailing infection
rates as well as reducing utilisation of STDL for HCWs.
Our vaccination planning started several months prior
to vaccine delivery and required close coordination
between a vaccine scientific committee, operational lead-
ership, physician organisation and the system’s infection
control management. We instituted a seamless vaccina-
tion programme among our HCWs while caring for large
numbers of patients with and without COVID-19 and
maintaining regular hospital operations. Furthermore,
hospital leadership maintained a consistent and trans-
parent line of communication with the workforce. This
included weekly communication of the latest scientific
and policy updates, reminders on public health guidance
and encouragement of individual vaccination. Our initial
results with indices of HCW protection against SARS-
CoV-2 infection and related disability indicate that the
vaccines can be deployed in the real-world settings with
high levels of effectiveness. Of note, we provide evidence
of vaccine effectiveness (VE) amid the emergence of
multiple variants of concern (VOC) in the Greater
Houston area starting in December 2020.”

Interpretation of our findings should take into account
the contextual differences between our healthcare
system setting and the general Houston public. During
the 12-week rapid roll-out period (15 December 2020
to 6 March 2021), vaccines were made available to all
HM employees. At the same time, vaccine administra-
tion throughout the Greater Houston metropolitan area
followed recommendations set by the state of Texas and
was only available to frontline workers (phase IA) and
individuals aged 65 years and older or with coexisting
conditions (phase IB).! Vaccine administration for indi-
viduals aged 50 years and older in the general public

was not initiated until phase IC (15 March 2021). Given
this, it is possible that the phased differences in vaccine
eligibility and administration contributed to the observed
differences in SARS-CoV-2 positivity rate between the HM
workforce and the general Houston population.

Furthermore, itisimportant to note circumstances influ-
encing the implementation of protective public health
measures. Throughout the duration of the pandemic, our
hospital system has consistently followed public health
recommendations. Personal protective equipment for
frontline workers was always made available; masks and
social distancing guidelines were followed, even in non-
clinical settings. Patients were required to wear masks and
the allowance of visitors was restricted, depending on the
severity of case surges at the time. Conversely, although
a state-wide mask mandate was in effect for a duration of
the pandemic (July 2020 to March 2021), adherence to
these public health measures may have not been consis-
tently enforced.

Our results are limited to a narrative and descriptive
account of the reduction in infection and STDL utilisation
across one healthcare system. Furthermore, we have not
analysed individual HCW characteristics (such as demo-
graphics, comorbidities and risk of occupational expo-
sure) that may be associated with SARS-CoV-2 infection.
Concurrent studies on the established immunological
protection against infection are needed to fully under-
stand the population-wide and individual benefits that
vaccinations confer. The observed trends in SARS-CoV-2
positivity rate were based on diagnostic tests conducted
as part of the employee surveillance programme and
were requested voluntarily and at the prerogative of the
HCW. We did not distinguish results based on either the
purpose of testing or whether HCWs experienced viral
exposure and/or presented with symptoms. It is possible
that the dynamics of programme participation differed
in the prevaccination and postvaccination periods. None-
theless, we observed testing participation to remain
relatively consistent during the initial phase of the vacci-
nation programme, with the mean number of weekly
tests performed after vaccination roll-out (20 December
2020 to 25 February 2021: 2621 tests) continuing at a
rate comparable to that during the peak surveillance
period prior to vaccination roll-out (30 August 2020 to
12 December 2020: 2599 tests). Finally, although our
data demonstrate a high degree of correlation between
vaccination and reduction in infection and STDL utilisa-
tion, the potential influence of protective effect offered
by lower community spread of the virus or differences in
behavioural patterns between health system employees
and the general community cannot be ruled out.

Hospitals are a microcosm of the communities they
serve as well as a nexus in which there is a high rate of
encounters between healthy and ill individuals. Despite
determined efforts to vaccinate the broader population,
the risk of SARS-CoV-2 infections and related COVID-19
hospitalisations has not been fully eliminated, espe-
cially due to the continued emergence of VOCs’ ' and
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relaxation of protective public health measures. Further-
more, although robust VE has been reported,'" the dura-
tion of VE is currently unknown; consequently, booster
shots that confer additional protection against VOCs may
be recommended and are currently undergoing testing."”

In spite of varying challenges, vaccination rates in the
USA have continued at a progressive pace; at the time of
this reporting, 262.9% of individuals are at least partially
immunised and >53.6% are fully immunised.” None-
theless, global vaccination rates are estimated at approx-
imately only >41.5% of the population.'* As efforts to
support international partners in their respective vacci-
nation programmes proceed, insights from the success of
vaccine roll-out in the USA will provide a valuable model
for reference. Furthermore, in the face of continued high
rates of vaccine hesitancy'” as well as the risk of a resur-
gence in cases globally, assimilating and reporting cumu-
lative evidence of real-world VE is paramount to build
population-wide confidence in vaccination, hence rapidly
achieving desirable levels of herd immunity against the
current predominant strains of SARS-CoV-2.
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