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Abstract

Introduction: From the onset of the COVID-19 pandemic, public health officials have sought to develop evidence- based 
messages to reduce COVID-19 transmission by communicating key information to media outlets and the public. We de-
scribe the development of an interdisciplinary rapid message testing model to quickly create, test, and share messages with 
public health officials for use in health campaigns and policy briefings.

Methods: An interdisciplinary research team from the University of North Carolina at Chapel Hill assembled in March 
2020 to assist the state health department in developing evidence- based messages to influence social distancing behaviors in 
the state. We developed and iteratively executed a rapid message testing model; the components of the 4- step model were 
message creation, survey development, survey administration, and analysis and presentation to health department officials. 
The model was executed 4 times, each during a 7- day period in April and May, and each subsequent survey included new 
phrasing and/or messaging informed by the previous week’s survey. A total of 917 adults from North Carolina participated 
in the 4 surveys.

Results: Survey participants rated messages focused on protecting oneself and others higher than messages focused on 
norms and fear- based approaches. Pairing behaviors with motivations increased participants’ desire to social distance across 
all themes and subgroups. For example, adding “Protect your grandmother, your neighbor with cancer, and your best friend 
with asthma,” to messaging received a 0.9- point higher score than the base message, “Stay 6 feet apart from others when 
out in public.”

Practice Implications: Our model to promote social distancing in North Carolina during the COVID-19 pandemic can 
be used for rapid, iterative message testing during public health emergencies.
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The number of COVID-19 cases, hospitalizations, and 
deaths increased steadily in North Carolina in 2020.1 In July 
2020, North Carolina was designated a “red zone” state, that 
is, a state with a rate of >100 new cases per 100 000 people 
and a test positivity rate >10%.2 The highest incidence of 
COVID-19 cases in North Carolina centered on its largest 
cities and disproportionately affected many racial and ethnic 
minority groups.1

Social distancing is 1 of the 3 pillars of North Carolina’s 
strategy for decreasing the number of cases of COVID-19.3 

Social distancing includes keeping a distance of at least 6 
feet from people not from one’s household, among other sug-
gestions.3,4 Infectious disease modeling of COVID-19 
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demonstrates the necessity of social distancing to reduce the 
incidence of disease and prevent the health care system from 
being overwhelmed.5 The Centers for Disease Control and 
Prevention (CDC) lists social distancing as the most effec-
tive way to reduce the spread of COVID-19, because the 
route of COVID-19 transmission is mainly among people 
who are within 6 feet of each other for an extended period.4

At the start of the COVID-19 pandemic, the need for 
evidence- based messaging for preventive behaviors, especially 
social distancing and staying home when possible, among 
North Carolina residents was clear. Because of the rapidly esca-
lating number of cases, these messages also needed to be expe-
dited. Building partnerships with state health departments and 
university research teams is one way to accelerate the transla-
tion of messaging research to practice. We describe a rapid mes-
sage testing model centered on a partnership between the North 
Carolina Department of Health and Human Services 
(NCDHHS) and the University of North Carolina (UNC) at 
Chapel Hill. This model allowed our team to develop messages 
with a broad impact in North Carolina (ie, common denomina-
tor communication approach) and identify whether messages 
resonated among certain groups (eg, rural populations).6,7 Our 
approach could be applied in other states to develop messaging 
to prevent the spread of COVID-19 and other emerging threats.

An interdisciplinary research team from UNC with expertise 
in health communication, epidemiology, health behavior, and 
public policy quickly assembled to address NCDHHS’s needs. 
The interdisciplinary nature of this team was vital because it 
allowed us to develop messages in real time that were informed 
by the combined expertise and theories of the 20 or so team 
members. We aimed to develop messages that resonated with 
all North Carolina residents, including several key populations: 
rural residents, populations that are disproportionately affected 
by COVID-19 (eg, Black/African American people), and peo-
ple perceived as less likely to social distance (eg, young adults 
and Republicans).

Although numerous messaging processes exist,8-10 
they do not incorporate perspectives from multiple dis-
ciplines in real time, are not agile enough to rapidly 
develop and test messages in emergency situations, or 
are unable to respond quickly to changing environments 
and health department needs. Other messaging 
approaches have incorporated one of these elements, but 
our approach is uniquely applicable to the context of 
emergency situations. We describe the creation and 
implementation of an interdisciplinary rapid message 
testing model, which was implemented during the course 
of 4 surveys, in the context of the COVID-19 pandemic 

and how it could be used to guide research teams in their 
work with health departments to develop messages 
during a public health emergency.

Materials and Methods

Research Team
An interdisciplinary team of undergraduate and graduate 
research assistants, faculty, and staff members from UNC 
assembled in March 2020 to assist NCDHHS in developing 
evidence- based messages to influence social distancing behav-
iors in North Carolina. Team members were from the UNC 
Hussman School of Journalism and Media, the Gillings School 
of Global Public Health, and the Department of Political 
Science. The team of volunteers quickly assembled without 
institutional constraints (eg, hiring freezes) during the rapidly 
escalating pandemic. Our interdisciplinary team approached the 
social distancing messaging from various perspectives. For 
example, communication experts provided guidance on strate-
gic message development, and health behavior experts contrib-
uted their understanding of health behavior change. Team 
members from epidemiology provided insight on public health–
informed guidelines for social distancing behaviors, and politi-
cal science experts provided evidence for population- based 
values and sociodemographic nuances predictive of social 
distancing.

The research team was split into workgroups for tasks asso-
ciated with each iterative step of the rapid message testing mod-
el—a common process for health communication 
development.11 Each workgroup consisted of enough members 
to allow flexible scheduling and substitution if someone was 
unavailable (eg, if 2 members were essential, then the group had 
3 or 4 members). At each step, faculty in the research group 
mentored the research assistants. The UNC Institutional Review 
Board deemed this research as exempt.

Rapid Message Testing Model
Our rapid message testing model was iteratively executed 
during a 7- day period using an expedited common health com-
munication development process.11 Step 1 was message cre-
ation. On days 1 and 2, two research assistants developed 
messages to reach all residents in North Carolina. Messages 
were developed based on recommended behaviors from 
NCDHHS and public health faculty, social distancing messages 
from other states, and key theoretical predictors for health 
behavior change (eg, attitudes, risk perceptions).12-17 For 
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example, people may want to socially distance because they 
want to protect themselves or people at high risk of contracting 
COVID-19 (perceived severity), feel pressure from family 
(social norms), or are able and feel a responsibility to do so 
(self- efficacy). We chose to focus on motivations, or reasons for 
social distancing, rather than barriers to compliance, because 
barriers were not well- studied or understood in North Carolina 
initially. Assessing how much a message motivates—or dis-
courages—action is strongly correlated with actual behavior in 
other health contexts and is a promising approach for novel 
health behavior decisions.18

Step 2 in our rapid message testing model was the develop-
ment of the week’s social distancing message evaluation survey, 
which tested phrases or messages to encourage social distanc-
ing among North Carolina residents. One research assistant 
used the evaluation goals to create a codebook with program-
ming directions and measures, and a second research assistant 
programmed the codebook in Qualtrics (Qualtrics Intl), an 
online survey software. The codebook included new messages 
from the message development team, items to evaluate these 
messages, and sociodemographic questions. The codebook was 
approved by the leadership team before being programmed. 
Once programmed, the codebook developer and a member of 
the leadership team tested and finalized the codebook. The 
codebook was created on days 3 and 4 and programmed and 
tested on the evening of day 4.

Step 3 was administering the survey to North Carolina resi-
dents aged ≥18. On day 5, the survey went live on Amazon 
Mechanical Turk (MTurk), a crowdsourcing platform often 
used for communication and social science research19,20 and ran 
until the morning of day 6, or until we had reached about 200 
participants. Using MTurk—an established, accessible survey 
platform—allowed our team to quickly reach participants 
remotely, given that in- person message testing was not viable 
because of the pandemic, and filter for participants who lived in 
North Carolina. We selected a sample size of about 200 partici-
pants because of the feasibility of recruitment within our rapid 
time frame and to have a large enough sample to enhance our 
ability to detect within- subject differences.21 A total of 917 
adults from North Carolina participated in the 4 surveys. 
Participants were aged 18-72, with a mean (SD) age of 41 (12.8) 
in survey 1, 37 (12.9) in survey 2, 37 (12.5) in survey 3, and 37 
(13.0) in survey 4. Most participants were White, female, and 
from suburban areas (Table 1). All participants provided con-
sent electronically before participating in each survey.

Step 4 was analyzing survey results, interpreting findings, 
and presenting insights to key members of NCDHHS. A 
research assistant analyzed the survey results on the evening of 
day 6, using SPSS version 26 (IBM Corp). Key findings, sum-
mary descriptive statistics (eg, means), message rankings, and 
differences in message ranking by subgroup breakdowns were 
shared for interpretation and development of the week’s mes-
sage framework. In survey 4, we also examined differences in 
message theme—comparing a baseline behavioral message 
with other messages with an added motivation—using 

repeated- measures analyses of variance. Results were packaged 
succinctly to be directly usable by NCDHHS. On day 7, project 
leadership shared findings and suggested message strategies. In 
this meeting, the team heard from NCDHHS how priorities had 
or had not changed and received guidance for selecting mes-
sages for further testing. After the meeting, the entire team dis-
cussed findings, incorporated new guidelines, and strategized 
next steps. This feedback then restarted the rapid testing cycle.

Messaging strategies shared each week with government 
officials were directly and immediately incorporated into public 
COVID-19 briefings for North Carolina residents and informed 
messages delivered throughout the state on retail signage and 
social media.

Iterative Survey Development
Each anonymous weekly survey executed during the rapid mes-
sage testing model included items for new phrasing and/or mes-
sages. Surveys 1-4 were launched on April 9, 15, and 22 and on 
May 6, 2020, respectively. Insights from each survey informed 
subsequent surveys in this interdependent process. In survey 1, 
we focused on phrase salience and understanding motivations. 
Participants rated how much reasons for social distancing made 
them want to comply with recommendations and preferred 
phrasing, on a scale ranging from 1 (not at all) to 5 (a great 
deal). In survey 2, we focused messaging on 4 behaviors: (1) 
minimizing in- person socializing with people outside the house-
hold, (2) not having anyone from outside the household in one’s 
home, (3) leaving one’s home only for essential items and exer-
cise, and (4) staying at least 6 feet away from others when leav-
ing one’s home. The key motivations and phrases from survey 1 
were incorporated into these messages. In survey 3, we devel-
oped 5 themes from the high- scoring messages from survey 2: 
(1) save lives, (2) protect people you love, (3) keep your loved 
ones safe, (4) a personalized promise (“For my [friend or family 
member]—I promise to stay inside for you”), and (5) change is 
tough. Theme 5 was added based on the literature and on team 
member recommendations showing the importance of chal-
lenging a resistance- to- change mindset.23 In survey 4, we 
retained well- performing themes and systematically paired 
enduring social distancing behaviors with motivations. As the 
pandemic response was evolving, we shifted our focus from 
messages centered on not leaving one’s home, based on con-
cerns of stigmatizing people who were unable to stay home (ie, 
essential workers). In addition, new CDC recommendations 
encouraged wearing face coverings in public, and focus shifted 
to staying home if sick rather than staying home in general,24 as 
states began to ease restrictions.

Results

In survey 1 (content identification), participants were most 
motivated to keep others (eg, family members, people at 
high risk for contracting COVID-19) or themselves safe and 
were not motivated by protecting their image (eg, not 
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wanting to be blamed for spreading the virus). Results were 
similar among subgroups. High- scoring motivations and 
phrases from survey 1 were incorporated into the messages 
tested in our second survey. From survey 2 (message refine-
ment), we learned that people in North Carolina preferred 
general messages (eg, stay home to save lives) rather than 
specific suggestions (eg, not socializing in your driveway). 
They also preferred general messages rather than highlight-
ing specific behaviors as “valid” or “invalid” (eg, “making a 

trip to the store just to get your favorite ice cream is an 
invalid reason to leave home”). Residents also responded 
well to messages that provided examples of people they are 
protecting by social distancing.

Using these results, we identified 5 themes, noted in the 
Methods section, to refine in survey 3. From survey 3 (mes-
sage refinement), our data further demonstrated that a focus 
on motivations (eg, “stay home to protect your grand-
mother”) was important to encourage social distancing. We 

Table 1. Characteristics of participants aged ≥18 in 4 surveys used to assess the salience of social distancing messages during the 
COVID-19 pandemic, North Carolina, April 9–May 7, 2020a

Characteristic
Survey 1  
(n = 267)

Survey 2  
(n = 250)

Survey 3  
(n = 200)

Survey 4  
(n = 200)

North 
Carolina 

population, %b

Age, mean (SD) [range], y 41 (12.8) [19-72] 37 (12.9) [18-71] 37 (12.5) [18-69] 37 (13.0) [18-72] —

Sex

  Male 118 (44.4) 108 (43.2) 92 (46.0) 93 (46.5) 48.7

  Female 145 (54.5) 142 (56.8) 107 (53.5) 107 (53.5) 51.3

  Other 3 (1.1) 0 1 (0.5) 0

Racec

  White 217 (81.3) 199 (79.6) 150 (75.0) 151 (75.5) 70.9

  Black or African American 38 (14.2) 31 (12.4) 29 (14.5) 31 (15.5) 23.0

  American Indian/Alaska Native 6 (2.2) 5 (2.0) 9 (4.5) 8 (4.0) 2.0

  Asian 12 (4.5) 18 (7.2) 16 (8.0) 14 (7.0) 3.5

  Native Hawaiian/Other Pacific Islander 0 2 (0.8) 1 (0.5) 2 (1.0) 0.2

  Other 1 (0.4) 3 (1.2) 2 (1.0) 3 (1.5) 3.4

Ethnicityd

  Hispanic/Latino 9 (3.4) 13 (5.2) 14 (7.0) 12 (6.0) 9.4

  Not Hispanic/Latino 257 (96.3) 237 (94.8) 184 (92.0) 187 (93.5) 90.6

Education

  <High school graduate 1 (0.4) 2 (0.8) 2 (1.0) 0 —

  High school graduate/GED 35 (13.1) 15 (6.0) 14 (7.0) 20 (10.0) —

  Some college or technical school 48 (18.0) 54 (21.6) 35 (17.5) 35 (17.5) —

  Associate’s degree 34 (12.7) 37 (14.8) 31 (15.5) 27 (13.5) —

  Bachelor’s degree 111 (41.6) 103 (41.2) 84 (42.0) 88 (44.0) —

  Graduate or professional degree 38 (14.2) 39 (15.6) 34 (17.0) 30 (15.0) —

Political identitye

  Democrat/lean Democrat 129 (48.3) 127 (50.8) 100 (50.0) 90 (45.0) —

  Independent/no lean 51 (19.1) 58 (23.2) 41 (20.5) 43 (21.5) —

  Republican/lean Republican 87 (32.6) 65 (26.0) 59 (29.5) 67 (33.5) —

Rurality

  Urban 64 (24.0) 59 (23.6) 47 (23.6) 53 (36.5) —

  Suburban 123 (46.1) 119 (47.6) 103 (51.8) 99 (49.5) —

  Rural 80 (30.0) 72 (28.8) 49 (24.6) 48 (24.0) —

Abbreviation: GED, general education development.
aMissing data for several questions explain the difference between the number of responses for each variable and the total number of respondents 
for each survey. All values are number (percentage) unless otherwise indicated.
bNorth Carolina population information is from the American Community Survey 5- year estimates for 2019.22

cRace alone or in combination with ≥1 other race.
dOf any race.
eDemocrat/lean Democrat includes: Democrat, strongly; Democrat, not so strongly; Independent, but lean toward Democrat. No lean includes: 
Independent. Republican/lean Republican includes: Independent, but lean toward Republican; Republican, not so strongly; Republican, strongly.
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also found that people did not like messages that focused on 
a change mindset (eg, “Change is tough”). Finally, from sur-
vey 4, we found that pairing behaviors with motivations sub-
stantially increased desires to social distance across all 
themes and subgroups. For example, adding “Protect your 
grandmother, your neighbor with cancer, and your best friend 
with asthma,” on average had a 0.9- point higher score than 
the base message, “Stay 6 feet apart from others when out in 
public,” a substantial increase (Table 2).

Discussion

One major barrier to evidence- based health communication 
and policy making is the time it takes for new evidence to be 
disseminated and used. Although it can take years from 
research question development to dissemination of findings, 
in emergency situations policy makers need to quickly know 
the most promising messages. In addition, the work of policy 
makers and researchers is often done in isolation, leading to 
evidence that is not useful to the policy maker and a lack of 
evidence- based policies.25-27

Our interdisciplinary model for rapid message testing, in 
this implementation context, reduces the time needed for 
evidence- based messages to reach policy makers. This 

approach increases the relevance of research for policy mak-
ers and public health officials. By basing message develop-
ment on feedback from state agencies, researchers can 
respond to policy makers’ changing needs on a weekly basis, 
a necessity in public health crises such as the COVID-19 
pandemic. This approach draws on elements of lean and 
agile principles, which are centered on eliminating waste to 
reach an “ideal process” and incorporating knowledge into 
practice through rapidly developing usable prototypes based 
on testing, user feedback, and validation.28,29 Agile designs 
have been used in other areas of COVID-19 research, such as 
the development of applications to improve well- being 
during social distancing.30 As the threat of global disasters 
and pandemics increases with climate change and population 
growth, these innovative models fill the need for evidence- 
based messages, products, and interventions that are devel-
oped quickly and respond to changing conditions.31,32

The rapid message testing model has 4 strengths. The first 
2 strengths are its speed and responsiveness. The model 
allows evidence- based messaging to be quickly available to 
policy makers and can be used by public health departments 
to communicate with the public about health behaviors. The 
model’s ability to be iterative encourages stronger messages 
with each survey and allows for changes to be made to the 

Table 2. Rankings of example social distancing survey messages from 4 surveys, by key population group, North Carolina, April 9–May 
7, 2020a,b

Message example

All study  
participants

Adults aged  
18-24

Black or African 
American Republican Rural

Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank

Survey 1

I want to protect people who are 
vulnerable.

4.5 1/19 4.4 4/19 4.6 2/19 4.5 2/19 4.5 3/19

I feel pressure from friends and family. 2.2 17/19 3.1 16/19 2.5 17/19 2.1 17/19 2.0 17/19

Survey 2

You can make a difference. Stay home 
to protect your grandmother, your 
neighbor with cancer, and your best 
friend with asthma.

4.3 1/11 4.2 3/11 4.3 2/11 4.3 1/11 4.2 3/11

Irresponsible socializing is having a 
conversation with your neighbors in 
your driveway or grocery store.

2.8 11/11 3.0 11/11 3.3 11/11 2.8 11/11 2.7 11/11

Survey 3

Older adults are at higher risk for severe 
illness from COVID-19. You can make a 
difference. Stay home to save lives.

4.2 1/9 4.1 1/9 4.4 1/9 4.2 2/9 4.0 4/9

Change is tough, but here is your chance to 
protect your community. Stay home to 
save lives.

3.7 5/5 3.6 4/5 3.8 5/5 3.7 5/5 3.4 5/5

Survey 4

Protect your grandmother, your neighbor 
with cancer, and your best friend with 
asthma.

4.0 1/8 4.3 1/8 4.3 2/8 4.2 1/8 3.9 2/8

Stay 6 feet apart from others when out in 
public.

3.2 8/8 2.8 8/8 3.9 8/8 3.2 8/8 3.0 8/8

aMessages fell within categories or themes (eg, category: “reasons for social distancing;” theme: “socializing with people [in- person] outside of your household should be 
minimized”). Messages were ranked based on mean score within a theme or category; the denominator for “rank” is the number of messages within each theme or category.
bMessages were scored on a Likert- type scale (1 = not at all, 2 = a little, 3 = somewhat, 4 = quite a bit, 5 = a great deal).
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messages with the discovery of new information. We found 
that general messages to protect others and oneself were the 
most motivating across all participants and subgroups, 
whereas fear- based messages, which other research has 
found to be ineffective in promoting behavior change, were 
not motivating.33 This model would also allow teams to 
detect whether messages resonate differently among sub-
groups for targeted communication (eg, unique messages 
could be designed for people at various levels of readiness to 
adopt behaviors). The third strength is that an interdisciplin-
ary team created the model. By including faculty, staff mem-
bers, and students from multiple departments, message 
development and evaluation benefited from the combined 
strength of theories and methodologies. Public health chal-
lenges, such as global pandemics, that are multidimensional 
and complex can be addressed only through the merging of 
multiple perspectives and disciplines.34 The final strength of 
the model is its cost- effectiveness. Leveraging accessible 
consumer panels (eg, MTurk) and working in real- time col-
laborations reduces overhead associated with traditional 
research methods. As opposed to studies that require sub-
stantial investment with no guarantee that the results will 
reach policy makers or be implemented, our model is 
designed to provide public health officials with evidence- 
based messages.35

This model also has several limitations. First, rapidly 
changing knowledge about COVID-19 transmission resulted 
in modifications to the key behaviors across each survey (ie, 
from social distancing only to social distancing and wearing 
face coverings), similar to campaign strategies that have 
shifted with emerging evidence for how to best prevent 
infection.36-38 This change in key behaviors required alter-
ations to previously successful messages, which then had to 
be retested and iterated with input from NCDHHS. However, 
this limitation was specific to the volatility of the pandemic 
and would likely be less of a problem for better- understood 
health behaviors and disasters where messaging can be 
tracked during longer periods.39 Second, the rapid time frame 
of this model, along with the use of a crowdsourcing plat-
form, made it difficult to achieve a representative sample in 
each survey. Specifically, systematic barriers, such as inter-
net connectivity, reduce the ability of platforms, such as 
MTurk, to reach diverse populations. In addition, the plat-
form does not allow for the recruitment of a probabilistic 
sample. These characteristics limit the generalizability of 
findings to the target audience. To improve targeting of mes-
sages for groups at high risk of contracting COVID-19, addi-
tional data collection methods, such as participatory research 
techniques, should be considered.26 Third, the suggested 
time frame can make it difficult to generate new messages 
each week while also amending messaging in response to 
changing knowledge about COVID-19. This challenge can 
be addressed by ensuring an appropriate- sized team (which 
may vary with the scope of the project) with the ability to 
produce the expected deliverables, although quickly forming 

an interdisciplinary team that is not voluntary may introduce 
additional challenges. We recommend having enough team 
members to rotate through tasks to allow for roles to be cov-
ered if someone is not available. Finally, our team used a 
single item to assess the perceived effectiveness of the mes-
sage, whereas a multi- item scale may have produced scores 
that better incorporated all dimensions of message salience.

Practice Implications

The proposed rapid message testing model provides a pro-
cess for researchers to place evidence- based messages in the 
hands of public health departments and policy makers in real 
time. This model may be especially helpful during times of 
national disasters and public health crises. Further research 
should examine the feasibility of this model for other public 
health challenges outside of COVID-19. Research should 
also determine if the utility of this model holds with a range 
of health areas and if replicated across states. Researchers 
should also examine if the inclusion of qualitative and partic-
ipatory research techniques increases positive reception and 
reach of the messages produced.40

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for 
the research, authorship, and/or publication of this article: Dr Hill 
was partially supported by the National Institute of Mental Health 
(K01MH121186).

ORCID iDs

Sophia M. Bartels, MSPH   https:// orcid. org/ 0000- 0002- 9431- 
8735
Katherine Gora Combs, MPH   https:// orcid. org/ 0000- 0001- 
8409- 5569
Allison J. Lazard, PhD   https:// orcid. org/ 0000- 0002- 2502- 2850

References

 1. North Carolina Department of Health and Human Services. 
COVID-19 North Carolina dashboard. Updated July 18, 2020. 
Accessed September 10, 2020. https:// covid19. ncdhhs. gov/ 
dashboard

 2. Retana J. North Carolina flagged as “red zone”: for COVID-19, 
the Triangle hit the worst.  CBS17. com. Published July 17, 
2020. Accessed September 10, 2020. https://www. cbs17. com/ 
digital- stories/ north- carolina- flagged- as- red- zone- for- covid- 
19- the- triangle- hit- the- worst/

 3. North Carolina Department of Health and Human Services. 
Know your Ws: wear, wait, wash. Accessed September 10, 
2020. https:// covid19. ncdhhs. gov/ materials- resources/ know- 
your- ws- wear- wait- wash# know- your- ws/ stay- strong- signs

https://orcid.org/0000-0002-9431-8735
https://orcid.org/0000-0002-9431-8735
https://orcid.org/0000-0002-9431-8735
https://orcid.org/0000-0001-8409-5569
https://orcid.org/0000-0001-8409-5569
https://orcid.org/0000-0001-8409-5569
https://orcid.org/0000-0002-2502-2850
https://orcid.org/0000-0002-2502-2850
https://covid19.ncdhhs.gov/dashboard
https://covid19.ncdhhs.gov/dashboard
https://www.cbs17.com/digital-stories/north-carolina-flagged-as-red-zone-for-covid-19-the-triangle-hit-the-worst/
https://www.cbs17.com/digital-stories/north-carolina-flagged-as-red-zone-for-covid-19-the-triangle-hit-the-worst/
https://www.cbs17.com/digital-stories/north-carolina-flagged-as-red-zone-for-covid-19-the-triangle-hit-the-worst/
https://covid19.ncdhhs.gov/materials-resources/know-your-ws-wear-wait-wash#know-your-ws/stay-strong-signs
https://covid19.ncdhhs.gov/materials-resources/know-your-ws-wear-wait-wash#know-your-ws/stay-strong-signs


Bartels et al 419

 4. Centers for Disease Control and Prevention. Social distancing. 
Published July 15, 2020. Accessed September 10, 2020. https://
www. cdc. gov/ coronavirus/ 2019- ncov/ prevent- getting- sick/ 
social- distancing. html

 5. North Carolina Department of Health and Human Services. 
North Carolina COVID-19 modeling shows social distancing 
necessary to slow the spread and preserve hospital capacity 
to save lives. April 6, 2020. Accessed September 10, 2020. 
https://www. ncdhhs. gov/ news/ press- releases/ north- carolina- 
covid- 19- modeling- shows- social- distancing- necessary- slow- 
spread

 6. Hornik RC, Ramirez AS. Racial/ethnic disparities and 
segmentation in communication campaigns. Am Behav Sci. 
2006;49(6):868-884.  doi: 10. 1177/ 0002 7642 05283806

 7. Slater MD, Kelly KJ, Thackeray R. Segmentation on a 
shoestring: health audience segmentation in limited- budget 
and local social marketing interventions. Health Promot Pract. 
2006;7(2):170-173.  doi: 10. 1177/ 1524 8399 06286616

 8. Mackert M, Case K, Lazard A, et al. Building a health 
communication brand for University of Texas System tobacco 
control. J Am Coll Health. 2019;67(4):291-298.  doi: 10. 1080/ 
07448481. 2018. 1469504

 9. Lazard AJ, Byron MJ, Vu H, Peters E, Schmidt A, Brewer NT. 
Website designs for communicating about chemicals in cigarette 
smoke. Health Commun. 2019;34(3):333-342.  doi: 10. 1080/ 
10410236. 2017. 1407276

 10. Newton JT. Interdisciplinary health promotion: a call for 
theory- based interventions drawing on the skills of multiple 
disciplines. Community Dent Oral Epidemiol. 2012;40(suppl 
2):49-54.  doi: 10. 1111/ j. 1600- 0528. 2012. 00720.x

 11. US Department of Health and Human Services. Making Health 
Communication Programs Work: A Planner’s Guide. National 
Cancer Institute; 2004.

 12. Rosenstock IM. Historical origins of the Health Belief Model. 
Health Educ Monogr. 1974;2(4):328-335.  doi: 10. 1177/ 1090 
1981 7400 200403

 13. North Carolina Governor Roy Cooper. Executive order no. 121: 
stay at home order and strategic directions for North Carolina 
in response to increasing COVID-19 cases. March 27, 2020. 
Accessed April 20, 2021. https:// governor. nc. gov/ documents/ 
executive- order- no- 121

 14. Grady. Social distancing. 2020. Accessed January 3, 2021. 
https://www. gradyhealth. org/ social- distancing/

 15. Abedi M. A look at the math behind social distancing amid 
coronavirus. Global News. March 20, 2020. Accessed January 
3, 2021. https:// globalnews. ca/ news/ 6709071/ coronavirus- 
social- distancing- math/

 16. Gold GJ. Review of predicting and changing behavior: 
the reasoned action approach. J Soc Psychol. 
2011;151(3):382-385.  doi: 10. 1080/ 00224545. 2011. 563209

 17. Fishbein M, Triandis HC, Kanfer FH, Becker M, 
Middlestadt SE, Eichler A. Factors influencing behavior 
and behavior change. In: Baum A, Revenson TA, Singer JE, 
eds. Handbook of Health Psychology. Lawrence Erlbaum 
Associates; 2001:3-17.

 18. Baig SA, Noar SM, Gottfredson NC, Lazard AJ, 
Ribisl KM, Brewer NT. Incremental criterion validity of 
message perceptions and effects perceptions in the context 
of anti- smoking messages. J Behav Med. 2021;44(1):74-83.  
doi: 10. 1007/ s10865- 020- 00163-0

 19. Jeong M, Zhang D, Morgan JC, et al. Similarities and 
differences in tobacco control research findings from 
convenience and probability samples. Ann Behav Med. 
2019;53(5):476-485.  doi: 10. 1093/ abm/ kay059

 20. Sheehan KB. Crowdsourcing research: data collection 
with Amazon’s Mechanical Turk. Commun Monogr. 
2018;85(1):140-156.  doi: 10. 1080/ 03637751. 2017. 1342043

 21. Kraemer HC, Blasey CM. How Many Subjects? Statistical 
Power Analysis in Research. Sage; 2015.

 22. US Census Bureau. American Community Survey 5- year 
estimates. 2019. Accessed January 3, 2021. https:// data. census. 
gov/ cedsci/ all? d= ACS% 20Supplemental% 20Estimates% 
20Detailed% 20Tables& tid= ACSSE2019. K200101

 23. Dent EB, Goldberg SG. Challenging “resistance to change.” 
J Appl Behav Sci. 1999;35(1):25-41.  doi: 10. 1177/ 0021 8863 
99351003

 24. Centers for Disease Control and Prevention. Guidance for 
businesses and employers responding to coronavirus disease 
2019 (COVID-19). Updated March 8, 2021. Accessed April 
20, 2021. https://www. cdc. gov/ coronavirus/ 2019- ncov/ 
community/ guidance- business- response. html

 25. Brownson RC, Chriqui JF, Stamatakis KA. Understanding 
evidence- based public health policy. Am J Public Health. 
2009;99(9):1576-1583.  doi: 10. 2105/ AJPH. 2008. 156224

 26. Sorian R, Baugh T. Power of information: closing the 
gap between research and policy. Health Aff (Millwood). 
2002;21(2):264-273.  doi: 10. 1377/ hlthaff. 21. 2. 264

 27. Hartsfield D, Moulton AD, McKie KL. A review of model public 
health laws. Am J Public Health. 2007;97(suppl 1):S56-S61.  
doi: 10. 2105/ AJPH. 2005. 082057

 28. Burgess N, Radnor Z. Evaluating lean in healthcare. Int J 
Health Care Qual Assur. 2013;26(3):220-235.  doi: 10. 1108/ 
0952 6861 3113 11418

 29. Crotty BH, Somai M, Carlile N. Adopting agile principles in 
health care. Health Aff blog. August 15, 2019.  doi: 10. 1377/ hblo 
g201 90813. 559504. Accessed April 20, 2021. https://www. 
healthaffairs. org/ do/ 10. 1377/ hblog20190813. 559504/ full

 30. Meinert E, Milne- Ives M, Surodina S, Lam C. Agile 
requirements engineering and software planning for a digital 
health platform to engage the effects of isolation caused by 
social distancing: case study. JMIR Public Health Surveill. 
2020;6(2):e19297.  doi: 10. 2196/ 19297

 31. Thomas V, López R. Global Increase in Climate- Related 
Disasters. 92. ADB Economics Working Paper Series. Asian 
Development Bank; 2015.  doi: 10. 2139/ ssrn. 2709331

 32. Warsame A, Blanchet K, Checchi F. Towards systematic 
evaluation of epidemic responses during humanitarian crises: a 
scoping review of existing public health evaluation frameworks. 
BMJ Glob Health. 2020;5(1):e002109.  doi: 10. 1136/ bmjgh- 
2019- 002109

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://www.ncdhhs.gov/news/press-releases/north-carolina-covid-19-modeling-shows-social-distancing-necessary-slow-spread
https://www.ncdhhs.gov/news/press-releases/north-carolina-covid-19-modeling-shows-social-distancing-necessary-slow-spread
https://www.ncdhhs.gov/news/press-releases/north-carolina-covid-19-modeling-shows-social-distancing-necessary-slow-spread
https://governor.nc.gov/documents/executive-order-no-121
https://governor.nc.gov/documents/executive-order-no-121
https://www.gradyhealth.org/social-distancing/
https://globalnews.ca/news/6709071/coronavirus-social-distancing-math/
https://globalnews.ca/news/6709071/coronavirus-social-distancing-math/
https://data.census.gov/cedsci/all?d=ACS%20Supplemental%20Estimates%20Detailed%20Tables&tid=ACSSE2019.K200101
https://data.census.gov/cedsci/all?d=ACS%20Supplemental%20Estimates%20Detailed%20Tables&tid=ACSSE2019.K200101
https://data.census.gov/cedsci/all?d=ACS%20Supplemental%20Estimates%20Detailed%20Tables&tid=ACSSE2019.K200101
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-business-response.html
https://www.healthaffairs.org/do/10.1377/hblog20190813.559504/full
https://www.healthaffairs.org/do/10.1377/hblog20190813.559504/full


Public Health Reports 136(4)420

 33. Ruiter RAC, Kessels LTE, Peters G- JY, Kok G. Sixty years of 
fear appeal research: current state of the evidence. Int J Psychol. 
2014;49(2):63-70.  doi: 10. 1002/ ijop. 12042

 34. Kivits J, Ricci L, Minary L. Interdisciplinary research 
in public health: the “why” and the “how”. J Epidemiol 
Community Health. 2019;73(12):1061-1062.  doi: 10. 1136/ 
jech- 2019- 212511

 35. Dobrow MJ, Miller FA, Frank C, Brown AD. Understanding 
relevance of health research: considerations in the context 
of research impact assessment. Health Res Policy Syst. 
2017;15(1):31.  doi: 10. 1186/ s12961- 017- 0188-6

 36. Bonell C, Michie S, Reicher S, et al. Harnessing behavioural 
science in public health campaigns to maintain “social 
distancing” in response to the COVID-19 pandemic: key 
principles. J Epidemiol Community Health. 2020;74(8):617-619.  
doi: 10. 1136/ jech- 2020- 214290

 37. Shelus VS, Frank SC, Lazard AJ, et al. Motivations and barriers 
for the use of face coverings during the COVID-19 pandemic: 
messaging insights from focus groups. Int J Environ Res Public 
Health. 2020;17(24):9298.  doi: 10. 3390/ ijer ph17 249298

 38. Mheidly N, Fares J. Leveraging media and health communication 
strategies to overcome the COVID-19 infodemic. J Public Health 
Policy. 2020;41(4):410-420.  doi: 10. 1057/ s41271- 020- 00247-w

 39. Hitchman SC, Driezen P, Logel C, Hammond D, Fong GT. 
Changes in effectiveness of cigarette health warnings over time 
in Canada and the United States, 2002-2011. Nicotine Tob Res. 
2014;16(5):536-543.  doi: 10. 1093/ ntr/ ntt196

 40. Balbale SN, Schwingel A, Chodzko- Zajko W, Huhman M. 
Visual and participatory research methods for the development 
of health messages for underserved populations. Health 
Commun. 2014;29(7):728-740.  doi: 10. 1080/ 10410236. 2013. 
800442


	Development and Application of an Interdisciplinary Rapid Message Testing Model for COVID-19 in North Carolina
	Abstract
	Materials and Methods
	Research Team
	Rapid Message Testing Model
	Iterative Survey Development

	Results
	Discussion
	Practice Implications
	Declaration of Conflicting Interests
	Funding
	ORCID iDs

	References


