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Quality iMproveMent: usinG text reMinDers to 
increase sars-cov-2 vaccination rates

INTRODUCTION
In March 2020, SARS-CoV-2 began causing seri-

ous illness and death in the United States. Soon after, 
a global pandemic was declared as virologists, epide-
miologists, and other health care professionals raced 
to reduce viral spread, decrease hospitalizations, and 
decrease deaths related to the virus. Since 2020, there 
have been more than one million deaths related to 
COVID-19 in the United States.1 

In December 2020, the first SARS-CoV-2 vaccine, 
Pfizer BioNTech, was released for emergency use.2 
Soon after, Moderna released another SARS-CoV-2 
vaccine for emergency use, and the influx of individu-
als seeking vaccination led to waitlists and frustration.3 
Once the vaccines were readily available, those who 
wanted to get vaccinated had relatively few difficulties 
obtaining the vaccine.4

According to the Centers for Disease Control 
and Prevention (CDC),5 to reduce hospitalization and 
death, the goal SARS-CoV-2 vaccination rate for the 
United States was 70%. Attainment of this goal was 
challenged by the large segment of people in the Unit-
ed States who are vaccine resistant (object to receiving 
a vaccine)6 and vaccine hesitant (feeling unsure about 
receiving a vaccine).1 

By the end of 2020, the CDC reported a decline in 
total life expectancy by 1.8 years and a 17% increase in 
total number of deaths in the United States compared 
to the previous year.7

In March 2022, the CDC recorded an average of 383 
deaths per week in the nation from COVID-19 in the 
unvaccinated population, compared to 118 COVID- 
19-related deaths per week for those who were fully vac-
cinated (primary series and appropriate boosters).8 

Looking back to October 2022, Penn Medicine 
Lancaster General Health had reported 707 COVID-

19-related deaths since the start of the pandemic.9 At 
that time, the SARS-CoV-2 vaccination rate among 
the patients at LG Health Physicians Family Medicine 
Crooked Oak was reported to be 21%, well below the 
goal vaccination rate of 70%.

A literature review revealed that text message med-
ical reminders (TMMRs) are a simple, low-cost method 
of increasing vaccination rates. Most of the research on 
TMMRs and vaccination rates has focused on influen-
za and Human Papilloma Virus (HPV) vaccines. Penn 
Medicine conducted two studies focused on increasing 
influenza vaccination rates and found that a TMMR 
was associated with increased vaccination rates by 5% 
and 3.3%, respectively.10,11 Other studies found a 1% 
to 4% increase in influenza vaccination rates after 
sending a TMMR.12-15

A systematic review of 163 articles found an av-
erage 6% increase in HPV vaccination rates after 
TMMRs,16 while other studies found 2.5% to 32% 
increases in HPV vaccination rates.17-19 Some authors 
sent more than one TMMR and found no significant 
increases in vaccination rates but did report negative 
feedback from participants related to receiving more 
than one text message.16,20,21

MATERIALS AND METHODS
Project Design, Setting, and Population

The purpose of this quality improvement project 
was to send a TMMR to Family Medicine Crooked Oak 
patients who were overdue for a SARS-CoV-2 vaccine, 
then evaluate if this evidence-based practice would be 
associated with an increase in the vaccination rate at 
this family practice center. The intervention included 
sending one TMMR to patients with information 
about the safety and efficacy of SARS-CoV-2 vaccines 
and availability for vaccination. 
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The vaccination rate pre-text message was com-
pared to the vaccination rate six weeks post-text mes-
sage, with an intended outcome being a change in 
SARS-CoV-2 vaccination rate. The data were also ana-
lyzed to determine if pre-intervention vaccination sta-
tus had an impact on likelihood to become vaccinated. 
This project was conducted over a six-week timeframe, 
February 2023 through March 2023, with the hope 
that patients would come for vaccination as soon as 
they received the medical reminder. 

Inclusion criteria encompassed patients that were 
18 years and older, English-speaking, had a mobile 
phone number on file, were overdue for a SARS-
CoV-2 vaccine, and saw a medical provider at Family 
Medicine Crooked Oak. The vaccines were adminis-
tered at the express care outpatient clinic; however, pa-
tients were encouraged to receive the vaccine anywhere 
that suited them. Since EPIC was the electronic medi-
cal record system used by both vaccination sites, only 
those SARS-CoV-2 vaccine administrations entered 
into EPIC were available for this project. 

Both sites serve urban and rural areas of Lancaster 
County. Family Medicine Crooked Oak currently has 
approximately 8,500 patients, of which approximately 
7,900 are 18 years and older. Exclusion criteria in-
cluded patients younger than 18 years who were non-
English-speaking, already up to date on SARS-CoV-2 
vaccine(s), or lacked access to a mobile phone number. 
Participants who met the inclusion criteria were sent 
the text message regardless of gender, ethnicity, or so-
cioeconomic status.

The Health Belief Model22 was the theoretical 
framework used to guide the planning of the imple-
mentation process and development of the text message 
script. The articles were evaluated using the Johns Hop-
kins Evidence-Based Practice Critical Appraisal Tool.

Participant Recruitment and Consent
When patients at this health system provide a 

mobile phone number, they consent to receiving text 
messages from the organization. At the time of this 
project, the only text messages being sent to the pa-
tients were appointment reminders and information 
regarding precautions due to COVID-19.

Further consent was not needed because only pa-
tients who had already consented to providing their 
mobile phone number were included. Participants 
received a TMMR based on overdue status for SARS-
CoV-2 vaccine listed in the health maintenance tab in 
their electronic health record.

Ethical Considerations — Risks and Harms
This project was evaluated by the Penn Medicine 

Lancaster General Health Institutional Review Board 
(IRB) who classified this project as a quality improve-
ment project, which did not require IRB approval.

There were concerns for patient privacy related to 
receiving text messages, specifically if someone other 
than the patient was to read the message. To reduce the 
risk of invading patient privacy, the TMMR script was 
generic and did not provide any medical information 
about the patient. It was sensitive to the Health Insur-
ance Portability and Accountability Act (HIPAA) to 
ensure protection of the patient’s health information.23

The SARS-CoV-2 vaccination report found in the 
electronic health record did not contain patient iden-
tifiers and was only accessible to this article’s authors 
and the information technology (IT) staff that created 
the report. The report was not printed or stored any-
where other than EPIC, so there was no need to de-
identify patients.

Implementation
The text message was developed with the IT team 

and approved by the LG Health Marketing team to en-
sure an appropriate literacy level for patients. Final ap-
proval of this scripting was given by the administration 
involved in this project:

One text message was sent by the digital consum-
er specialists at the beginning of the project. Vaccina-
tion rates at the family practice were measured im-
mediately prior to sending the TMMR. After the text 
message was sent, vaccines were administered over six 
weeks. At the end of the six weeks, the vaccination 
rate was measured again and compared to the pre-
intervention rate. 
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Data Collection Procedure
Data collected through the electronic health re-

cord indicated which patients were overdue for a 
SARS-CoV-2 vaccine. These data were evaluated pre- 
and post-intervention to evaluate for an increase in the 
SARS-CoV-2 vaccination rate at the family practice.

The data were separated into two groups, those 
who had received at least one SARS-CoV-2 vaccine 
and were overdue for the next dose (deemed Group A) 
and those who had never received a SARS-CoV-2 vac-
cine (deemed Group B). The data were also evaluated 
to determine if pre-intervention vaccination status had 
an impact on the likelihood of getting vaccinated dur-
ing the intervention.

RESULTS 

Patients were considered fully vaccinated if they 
had received a SARS-CoV-2 primary series vaccine 
and any eligible booster vaccine. If they did not receive 
these vaccines, an alert in the electronic health record 
triggered eligibility for the vaccine. 

Of these patients, 6,477 had a mobile 
phone number listed, thus 6,477 text mes-
sages were sent. The vaccination rate pre-
intervention was 21% and at six weeks post-
intervention was 24.5%. This resulted in a 
3.5% increase in the SARS-CoV-2 vaccina-
tion rate at the family practice (see Table 1). 

Pre-intervention, 4,510 Group A pa-
tients were overdue for a SARS-CoV-2 vac-
cine; post-intervention, that number fell to 

4,404 patients. The same numbers for Group B pa-
tients were 1,967 and 1,847, respectively. This resulted 
in 106 patients receiving vaccinations in Group A and 
120 receiving vaccinations in Group B — a total of 226 
patients receiving vaccinations.

Statistical analysis was performed on the pro-
portion of patients vaccinated to determine if pre- 
intervention vaccination status had an impact on the 
likelihood to receive vaccination. The risk ratio was 
2.70 (95% CI: 2.10-3.48), showing that patients with 
no prior vaccination were 2.70 times more likely to re-
ceive the vaccine after TMMR outreach (see Table 2).

Limitations
Among limitations noted, it was found that the 

same phone number was listed for significant others, 
so if the spouse who received the text message was 
already up to date on their SARS-CoV-2 vaccine, the 
text could have been disregarded despite the possibil-
ity that the significant other may have been overdue. 
It was also unclear if all 6,477 text messages sent were 
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Table 1. Visual Representation of Sample Size, Vaccination Rates, and Number of Patients Vaccinated

Total number of 
practice patients 

18 years and older 
who were sent a

text message

Total number of 
patients overdue for 
SARS-CoV-2 vaccine 

who had received 
at least one vaccine 

(Group A)

Total number of 
patients overdue for 
SARS-CoV-2 vaccine 

who had never
received a vaccine

(Group B)

Total number of 
patients considered 

fully vaccinated 
against  

SARS-CoV-2

Vaccination rate for 
patients 18 years 

and older who are 
considered fully 

vaccinated

Pre-
intervention 6,477 4,510 1,967 1,361 21%

6 weeks post-
intervention 
(final)

6,477 4,404 1,847 1,590 24.5%

Number 
of patients 
vaccinated 
after receipt 
of TMMRs

106 120

Percent change in vaccination rate  +3.5%

Discrepancies in total numbers due to patients continuing to enter the practice during the course of this process improvement project.

Table 2. Risk Ratio Computation

Prior vaccine No prior vaccine

Got vaccinated 106 120

Did not get vaccinated 4,404 1,847

Total 4,510 1,967
Risk ratio

2.70
(2.10-3.48)Proportion

0.02
(0.02-0.03)

0.06
(0.05-0.07)
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received by the patients, as there was no way to track a 
receipt to the text message. 

Additionally, the text messages were only sent in 
English, so if a non-English speaker received the text 
message, they may not have known what the message 
was saying. Patients could have received the vaccine 
outside of the organization, and if they did not report 
the vaccination to the family practice, they would still 
appear overdue for a SARS-CoV-2 vaccine in the re-
port even though they may have been up to date. 

During the implementation period (February 
2023 through March 2023), the SARS-CoV-2 infec-
tion rate increased, and an additional booster dose was 
approved for administration. This could have led to an 
increase in the number of patients willing to be vac-
cinated, therefore affecting the vaccination rate post-
intervention. 

This project further aimed to reduce barriers to ac-
cess to the vaccine; to reduce waste, however, vaccines 
were only approved by health system administration to 
be given three days per week.

Finally, as opposed to the strict criteria that would 
be required in a research project, this process improve-
ment project did not limit the entry of patients to the 
project.  As a consequence, the number of patients, as 
well as the percentage of those who were vaccinated, 
changed in part due to addition of patients to the 
practice.

CONCLUSION
The benefits of a SARS-CoV-2 vaccine in reduc-

ing hospitalizations and death is indisputable. Vaccine 
hesitancy and resistance, barriers to access, and mis-
information were key components to low vaccination 
rates during the height of the pandemic. TMMRs can 
be one strategy to increase SARS-CoV-2 vaccination 
rates, by helping reduce misinformation and providing 
easier access to a vaccination site.

This was a process improvement project imple-
menting text mobile messaging with the hope that it 
would increase vaccination rates. The fact that there 
is temporal congruence does not suggest causality. To 
establish causality, one might need to have established 
a baseline rate of vaccine uptake (which was increas-
ing each day) and then determine whether there was a 
change in the rate. 

Alternatively, one could compare the SARS-CoV-2 
vaccination rates at this family practice center to those 
at a different center in Lancaster where the interven-
tion was not implemented. 

What can be stated is:
1. Text messaging was implemented.
2. Text messaging appears to be a relatively low-risk, 

low-cost intervention.
3. The vaccination rate increased.

This project may have helped increase the SARS-
CoV-2 vaccination rate for patients 18 years and older 
at one family practice. It is notable that the vaccine 
rate increased among those who had not previously 
received the recommended course of vaccines. More 
importantly, this project will hopefully spark interest 
in the future use of TMMRs for preventative health 
services.

Factors that may influence the sustainability of 
this practice change include:
• Engaging senior administration and leadership.
• Providing high-quality evidence-based care.
• Creating a culture for improvement with staff.
• Preventing project fatigue.

Dissemination to administrative leaders who 
would be interested in implementing TMMRs for 
SARS-CoV-2 vaccines throughout their organizations 
is a workable solution for reducing sustainability barri-
ers, skepticism, and resistance to change.24

With the tremendous impact of COVID-19 on the 
community and the evidence of the impact of vaccina-
tions reducing illness, this project was implemented to 
improve health outcomes. However, this project could 
have better served the community by examining the 
usefulness of other types of medical reminders. 

For example, TMMRs could have a huge impact 
on improving compliance with preventative screenings 
such as mammograms, gynecology screenings, prostate 
screenings, osteoporosis screenings, colorectal cancer 
screenings, wellness checks for pediatric patients, and 
yearly physicals for adults. 

Evidence shows that TMMRs can also be useful 
for increasing vaccination rates for yearly vaccines such 
as influenza. This simple, low-cost, evidence-based 
practice could have a major impact on health preven-
tion and wellness if utilized appropriately.
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