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Introduction

While future outbreaks and the course of the pandemic
are evaluated and predicted by epidemiological models,
understanding people’s behavioral modifications in re-
sponse to the pandemic needs a more holistic approach
based on the social and behavioral sciences (Ferguson,
2007; Van Bavel et al., 2020). People change their behav-
iors when they are motivated to do so either by internal
or external forces. The coronavirus disease 2019
(COVID-19) pandemic is an external force encouraging
change in people’s behaviors. It is important to understand
how people adopt behavioral changes in response to pub-
lic health recommendations to reduce further spread of
COVID-19.
In our recent study (Kim & Crimmins, 2020), we

found that younger and older adults reacted to recommen-
dations for protective behaviors differently across the
early months of the pandemic. Younger people acted more
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quickly than older people to adopt behavioral changes
while older people adopted more behavioral changes as
the pandemic progressed even though they were slower
to engage in protective behaviors at the beginning of the
pandemic. Given that older people have weaker immune
systems and more underlying chronic conditions that can
increase the severity and fatal consequences of the infec-
tion (Crimmins, 2020; Garg et al., 2020; Spiegelhalter,
2020), it is important to understand what made older and
younger people react differently in adopting behavioral
changes in the beginning of the pandemic.
Protection Motivation Theory (PMT) provides a use-

ful theoretical framework to explain the paths that lead
people to change behaviors in a situation where behav-
ioral change is necessary such as in the prevention or
treatment of health conditions (Plotnikoff & Higgin-
botham, 2020) and in mitigating the pandemic (Abdulka-
reem, Augustijn, Filatova, Musial, & Mustafa, 2020). In
order for people to adopt preventive behaviors, they need
to go through cognitive processes that mediate attitude
change. Adapted from Rogers’ revised theory (Prentice-
Dunn & Rogers, 1986; Rogers, 1983; Rogers & Prentice-
Dunn, 1997), the two cognitively mediating processes of
threat and coping appraisal can be used to explain behav-
ioral responses to the COVID-19 pandemic. Threat is ap-
praised by one’s perception of the severity and personal
vulnerability to the pandemic, and coping is appraised by
one’s perception of response efficacy and self-efficacy.
When people perceive that the disease is severe and they
are vulnerable to it, they are motivated to follow public
health recommendations. They also adopt behavioral
changes when they think the behaviors will effectively
protect them from the disease and when they think they
have the ability to perform the behavioral modification
(e.g., higher income and education levels) (Abdulkareem
et al., 2020). According to the PMT, the higher perception
of severity and vulnerability is and the greater expectation
of effectiveness of recommended behaviors and belief in
one’s ability to perform those behaviors is, the more likely
people will adopt preventive behaviors. This framework
could be useful in explaining how people engage in pre-
ventive behaviors to follow public health recommenda-
tions in the COVID-19 crisis.
Motivated by our previous study (Kim & Crimmins,

2020) that examined age differences in behavioral modi-
fications to COVID-19 and how they changed over time,
we now examine age difference in the mechanisms by
which people are motivated to engage in COVID-19 re-
lated behavioral modifications. This study utilizes the Pro-
tection Motivation Theory (PMT) to examine how
people’s perceptions of health threatening information and
coping appraisal motivate them to adopt recommenda-
tions for infection-mitigating behaviors at the beginning
of the COVID-19 pandemic and how the paths for adopt-
ing these behaviors differ by age. We hypothesize that
both threat and coping appraisals will have significant

positive impact on behavioral change; however, younger
people are more likely to be influenced by their coping
appraisals while older people are more influenced by
threatening health information. That is, for younger peo-
ple, the adoption of protective behaviors is determined by
their assessment of how much they can afford to practice
these behaviors (e.g., do they have sufficient resources
such as income and job security to support their lifestyle?)
and how efficiently infection would be prevented by
changing their behaviors; on the other hand, older people
tend to make their decisions based on their perception of
how severe the health effects of the pandemic would be
as well as their perceived susceptibility. Test of this theory
is based on the first wave of the nationally representative
Understanding America Study (UAS)’s COVID-19 study,
collected between March 10 and to March 31, 2020.

Materials and Methods

Data

Data come from the UAS which is an ongoing proba-
bility-based internet panel with a nationally representative
sample of non-institutionalized persons 18 and over in the
United States. At the beginning of the pandemic, a
COVID-19 substudy was fielded. Recruited from UAS
panel members, participants were randomly selected
based on U.S. addresses, and unequal sampling probabil-
ities were adjusted for underrepresented populations to
obtain a nationally representative sample of adults (Alat-
tar, Messel, & Rogofsky, 2018; USC Dornsife Center for
Economic and Social Research, 2020). Since the first sur-
vey on March 10, participants were asked to take a bi-
weekly survey about COVID-19. Invitations were mostly
sent by email and by postcard in a few cases, and surveys
were answered online. The UAS is administered by the
Center for Economic and Social Research (CESR) at the
University of Southern California (USC) with support
from the Social Security Administration (SSA), the Na-
tional Institute on Aging (Alattar et al., 2018), and later
COVID-19 substudies receive support from the Gates
Foundation (The CESR Covid-19 Task Force, 2020). De-
tailed description of the data can be found in a recently
published article (The CESR Covid-19 Task Force, 2020).
The first wave was collected between March 10 and

March 31 of 2020 at the beginning of stay at home orders
in parts of the United States; which is the time when peo-
ple should have been adopting protective behaviors. The
sample of 6932 respondents included all adult ages (ages
18 to 101); we analyzed respondents who have informa-
tion on all variables of interest in two age groups
(N=2694): a younger group aged 18-34 (N=1284) and an
older group aged 65+ (N=1410). In our analysis, we used
the final post-stratification sample weight to align the
sample with the entire U.S. adult population. The diagno-
sis rate of COVID-19 in the sample was about 0.1%. 
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Measures

Figure 1 shows the two processes characterizing peo-
ple’s cognitive appraisal of the threat of COVID-19 and
their ability to cope with COVID-19. In turn, the threat
and coping appraisals each consists of two components
of the cognitive process proposed to lead to behavior
changes. These four components are the four latent factors
we examine in this paper.

Protective behaviors
Five protective behaviors were used to create a con-

tinuous variable of behavioral changes. These include re-
ports on people’s actions in the past seven days in order
to keep themselves safe from coronavirus. People were
asked to report actions that they took or decisions that they
made personally: i) wore a mask or other face covering;
ii) washed hands with soap or used hand sanitizers several
times a day; iii) avoided contact with people who could
be high-risk; iv) avoided public spaces, gatherings, or
crowds; and v) avoided eating at restaurants. Each behav-
ior was coded as (0) no, or (1) yes, and thus the summed
variable ranged from 0 to 5, with a higher value indicating
taking more protective behaviors. 

Threat appraisal
Perceived severity 

We used two measures that indicate perceived severity
of threat. First, we used the level of severity of COVID-
19 in the state where respondents lived at the time of the
survey. The categorization of COVID-19 level in the state
of residence was based on the number of cases in each
state as of March 31, 2020 (CDC COVID-19 Response
Team, 2020), resulting in 5 groups of states: (1) less than
500 (IA, DC, KS, NH, DE, NM, ME, VT, MT, HI, NE,
WV, AK, ND, WY, SD), (2) 500-999 (AL, UT, OR, MN,
KY, OK, AR, ID, RI), (3) 1,000-2,999 (CO, TN, OH, IN,
MD, NC, VA, WI, MO, AZ, NV, SC, MS, (4) 3,000-6,999

(MA, FL, IL, LA, WA, PA, GA, TX, CT), and (5) 7000+
(NY, NJ, CA, MI). We used the categorization of state
COVID-infection cases as a continuous variable, ranging
from 1 to 5.
Perceived severity was also indicated by the number

of media sources of information people used to learn
about COVID-19 in the past 7 days. While different
sources of media and public health agents may deliver dif-
ferent messages about severity and recommended re-
sponses to the pandemic (Ash, Galletta, Hangartner,
Margalit, & Pinna, 2020; Simonov, Sacher, Dubé, &
Biswas, 2020), we assume that the more sources they ac-
cessed, the more severe they perceived the pandemic to
be. The 10 sources we used include ABC news, CBS
news, CNN, Fox news, MSNBC news, NBC news, na-
tional newspapers such as the New York Times, Washing-
ton Post, and USA Today, local newspapers, public
television and radio, and local TV news. Media use is a
continuous variable, scaling from 0 to 10.

Perceived susceptibility

Five measures were used that indicate perception of
susceptibility. First, people provided their assessment to
three questions on their personal likelihood of getting the
infection, dying and being quarantined in the next 3
months. Responses scaled from 0 to 100, with 100 indi-
cating the highest chance. 
Psychological distress provides another indicator of

vulnerability. The four-question scale from the Patient
Health Questionnaire-4 (PHQ-4) was used as a brief-
screening tool to assess the respondents’ level of psycho-
logical distress. This scale was developed with two-item
screeners for depression and another two items for anxiety
to constitute the Patient Health Questionnaire for Depres-
sion and Anxiety (PHQ-4) (Kroenke, Spitzer, Williams,
& Lowe 2009). The questions asked the number of days
a respondent was: i) feeling nervous, anxious, or on edge;
ii) not able to stop or control worrying (excessive worry-
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Figure 1. Behavioral change in response to COVID-19: protection motivation theory. Adapted from Rogers (1983) and Ab-
dulkareem et al. (2020).
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ing); iii) feeling down, depressed or hopeless; and iv) hav-
ing little interest or pleasure in doing things in the past
two weeks. The responses were (0) not at all, (1) several
days, (2) more than half the days, and (3) nearly every
day. The answers were summed for a total score of psy-
chological distress (0-12), with a higher score indicating
a greater level of psychological distress. Finally, we used
the number of family members or close friends who they
think have been infected by coronavirus as an additional
indicator of feelings of susceptibility. 

Coping appraisal

Perceived response efficacy

Response efficacy was measured by the respondent’s
assessments of the effectiveness of the following actions
for avoiding coronavirus: wearing a face mask, washing
hands frequently, avoiding public places, avoiding contact
with high-risk people, and avoiding eating at a restaurant.
Responses were (1) extremely ineffective, (2) somewhat
ineffective, (3) unsure, (4) somewhat effective, and (5)
extremely effective. The summed score of assessment of
effectiveness ranged from 5 to 25, with a higher score in-
dicating higher perception of efficacy.

Perceived self-efficacy

Household income per person and education were
used to indicate personal self-efficacy. Both education and
per person household income had continuous values. The
midpoint of the income in the original 16 categories of
household income was assigned to create the continuous
measure of household income, which was divided by the
number of people in the household to estimate household
income per person. Education was coded as a continuous
variable from 1 to 16: (1) less than 1st grade, (2) 1-4th
grade, (3) 5-6th grade, (4) 7-8th grade, (5) 9th grade, (6) 10th
grade, (7) 11th grade, (8) 12th grade with no diploma, (9)
high school graduate or GED, (10) some college, (11) as-
sociate college degree - occupation/vocational program,
(12) associate college degree - academic program, (13)
bachelor’s degree, (14) master’s degree, (15) professional
school degree, and (16) doctorate degree.
Additional social and demographic status measures

that might affect people’s appraisal of threat and coping
were added in the analysis. These included gender,
race/ethnicity, living arrangement measured by whether a
respondent lived alone or with someone else, and employ-
ment status measured by currently working, previously
worked but not currently, or previously unemployed. We
ran regression analyses to see the relationship between
taking protective behaviors and each variable proposed in
this study with these four sociodemographic measures.
We also examined correlations among these variables.
Being female was negatively related to household income
per person and positively to psychological distress, and
being a member of a racial/ethnic minority including

blacks, Hispanics, Asians and all others was related to
lower household income per person and state of residence
with more cases of infection. Given these relationships,
we included two demographic variables, gender and
race/ethnicity, as background information related to ob-
served variables in our path models.

Data analysis

We conducted path analysis using structural equation
modeling. Four latent variables were developed based on
the PMT framework. We first conducted confirmatory
factor analysis to verify that our observed variables and
the proposed latent constructs based on the PMT were as-
sociated. We tested whether the proposed model provided
an adequate fit to the data. We checked three main model
fit indices including the Comparative Fit Index (CFI)
which is equal to the discrepancy function adjusted for
sample size, and the Root Mean Square Error of Approx-
imation (RMSEA), which indicates the amount of unex-
plained or residual variance, and the chi-square test, and
two additional model fits (Non-normed index (NNI) and
Bentler-Bonett Normed Fit Index (NFI)). The paths were
estimated separately for younger adults (ages 18 to 34)
and older adults (ages 65 and over) in order to evaluate
age differences. 

Results

Table 1 shows that younger and older age groups were
quite different from each other in their adoption of behav-
ioral changes and mediating factors. Younger people en-
gaged in more preventive behaviors than older people
(2.62 vs 2.41, P<0.05). While younger people tended to
perceive higher risk for infection and quarantine, older
people perceived higher risk for dying. Younger people
had higher level of psychological distress and had more
infected family or close friends than older people did.
About 62% of younger people were female while about
41% were among older people. The proportion who were
members of racial/ethnic minorities was lower among
older people (18.7% compared to 45.2% among younger
people, P<0.05). The distribution of the states and years
of education was similar for the two age groups.
Confirmatory factor analysis was done first to deter-

mine the factor structure of our observed variables and
the latent constructs. We proposed four latent constructs
with perceived severity and perceived susceptibility de-
fined as threat appraisal (threat appraisal 1 and threat ap-
praisal 2) and perceived response efficacy and perceived
self-efficacy as coping mechanisms (coping appraisal 1
and coping appraisal 2) (Table 1). The model fit indicators
confirmed that our model was a good fit. RMSEA was
0.0516, which met the criteria of 0.06 or less (Hu &
Bentler, 1999) and CFI (0.9250), NNI (0.8835) and NFI
(0.9159) values also met or were close to the criteria (0.9
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or larger) for acceptable model fit (Hu & Bentler, 1999).
On the other hand, the chi-square value was significant
(236.98, P<0.0001), which does not indicate similarity be-
tween the expected and observed covariance matrices, in-
dicating unacceptable model fit. However, this is almost
always the case where the sample size is large and other
indices may be more reliable. Since four fit statistics in-
dicated acceptable or close to acceptable fit, we conclude
that this analysis confirmed the proposed factor structure
in our study is acceptable as proposed.
Based on this confirmed model with background fac-

tors of gender and race/ethnicity, Figures 2 and 3 present
the path models with significant standardized parameter
estimates (F tests, *P<0.05). The four latent factors of
threat and coping appraisals with their measurement in-
dicators, gender and race/ethnicity were evaluated in this
model. The arrows in the diagrams represent the direction
of the structural relations proposed to exist among vari-
ables and constructs. The thicker arrows indicate signifi-
cation relationships between a latent construct and the
outcome, behavioral change. Among younger people
(Figure 2), coping appraisal had significant influence on
pandemic mitigating behaviors. All parameter estimates
were significant at the 0.05 level. While a higher level of
belief in effectiveness of preventive behaviors had a pos-
itive influence on adopting behaviors (coping appraisal 1)
(SE_b=0.752, p<0.05), higher education and income
(coping appraisal 2) had negative influences on adopting
behavioral changes (SE_b= –0.142, P<0.05). This indi-

cates that the more effective the preventive behaviors
were perceived to be and the lower the levels of income
and education were, the more protective behaviors young
people took. On the other hand, there was no significant
path from threat appraisals to the adoption of preventive
behaviors among younger people. 
For older people, one of the two threat appraisals

(threat appraisal 1) was related to behavioral adoption
(SE_b=0.385, P<0.05). The more media sources people
used to get information about COVID-19 and living in
states with more cases of COVID-19 infections were as-
sociated with adopting more protective behaviors. How-
ever, coping appraisals did not show any significant path
to adopting infection-mitigating behaviors among older
people.

Discussion

We examined how people make behavioral changes in
response to the pandemic using a nationally representative
sample of the U.S. population at younger and older ages.
We evaluated paths leading to adoption of protective be-
haviors at the beginning of the COVID-19 pandemic.
Specifically, we adapted Rogers’ social cognitive model
of Protection Motivation Theory (PMT) to examine how
threat and coping appraisal processes were related to pro-
tective behaviors engaged in when faced with the
COVID-19 pandemic, and how the process differed for

                                              [Research in Psychotherapy: Psychopathology, Process and Outcome 2020; 23:485] [page 243]

Age differences in the relationship between threatening and coping mechanisms

Table 1. Description of the Sample by Age, Weighted (N=2,694), Wave 1 (3/10/20-3/31/20).

                                                                                                       Ages 18-34                                 Ages 65+                                           Range
                                                                                                         (N=1284)                                  (N=1410)
                                                                                                   Mean (SD) or %                      Mean (SD) or %

Behavioral changes                                                                        2.62 (1.59)                               2.41* (1.33)                                            0-5

Threat appraisal

Threat appraisal 1: Perceived susceptibility
COVID-19 cases in state of residence                                         3.47 (1.29)                                3.47 (1.16)                                             1-5
Number of media sources used to learn about COVID-19          4.02 (3.65)                               4.53* (2.67)                                           0-10

Threat appraisal 2: Perceived severity
Risk for infection                                                                       25.15 (26.92)                           17.88* (19.40)                                        0-100
Risk for dying                                                                            11.13 (19.53)                            23.12* (26.24)                                        0-100
Risk for quarantine                                                                     25.10 (31.16)                           17.87* (21.83)                                        0-100
Psychological distress                                                                  2.66 (3.41)                               1.25* (2.05)                                           0-12
Number of infected family/close friends                                     0.28 (2.53)                               0.10* (1.00)                                          0-100

Coping appraisal

Coping appraisal 1: Perceived response efficacy
Self-assessed effectiveness of protective behaviors                   20.46 (4.10)                             20.07* (3.90)                                          5-25

Coping appraisal 2: Perceived self-efficacy                                                                                                                                                       
$ Household income per person                                               24,861 (27,252)                       34,494* (25,345)                                 357-175,000
Education                                                                                    10.77 (2.53)                              10.80 (2.57)                                           1-16

Sociodemographic factors

% Female                                                                                           62.47%                                     40.89%*

% Racial/ethnic minority                                                                   45.15%                                     18.70%*

*Different from ages 18-34 at P<0.05.
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younger and older adults. Our results suggest that PMT
provides an appropriate theoretical framework and useful
insights to better understand people’s motivations for
adopting behavioral modifications in this pandemic.
While some factors examined in this study might be more
relevant to the United States such as race/ethnicity and in-
come/education given the different racial demographic
composition and social structure of societies, we believe
that the results based on the PMT model in our study are
applicable to most middle and high income countries in
the current pandemic situation.
While not all four cognitive mediators had significant

associations with taking protective behaviors for younger
and older adults, our findings showed that the paths dif-
fered for younger and older adults. For older people, per-
ceived severity of COVID-19 was positively related to the
adoption of preventive behaviors; for younger people, per-
ceived response efficacy was positively and self-efficacy,
as indexed by income and education, was negatively re-
lated. While those with higher income and a more secure
job represented by higher levels of education, may be able
to afford changing behaviors more than those with fewer
resources, those with lower income and lower levels of
education may be exposed to higher risks of infection due
to their job which may not be able to be performed at
home and require more frequent contact of people outside
the household. Thus, they may be more alert to the value
of social distancing and preventive behaviors, leading
them to mitigate their behaviors. 

Younger people, who are generally healthier and less
at risk for severe consequences of COVID-19 than older
people, tend to act based on their perception of their abil-
ity to deal with the pandemic threat. If they think their ac-
tions will be efficacious, they take action (Witte & Allen,
2000). On the other hand, older people appear to rely
more on risk assessment based on the information they
get from the media and on the conditions in their area of
residence. While not uniform in terms of presentation of
the severity and the future COVID-19 outlook, the
media’s focus is often on the number of COVID-19 pos-
itive cases and the death toll nationally and in local and
state areas and is less focused on reporting recovery and
mild or asymptomatic cases (Van Bavel et al., 2020).
Older people who believe their health to be worse may be
more sensitive to reported risks, which would lead them
to adopt preventive behaviors. 
This difference between younger and older people in

the pathways to engaging in preventive behaviors suggests
that different intervention strategies need to be imple-
mented for different age groups. For younger people, it is
important to educate them on the importance and effective-
ness of pandemic mitigating behaviors. For example,
younger people need to be consistently reminded of the ef-
fectiveness of social distancing, wearing a mask and wash-
ing hands frequently. They may be more likely to adopt
behavioral modifications when they actually see the bene-
fits of those behaviors, leading to reducing the spread of
the virus and lowering death tolls (Johnson, Dawes, Fowler,
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Figure 2. Path model of threat and coping appraisals on behavior change in COVID-19 pandemic: ages 18-34.
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& Smirnov, 2020). Psychotherapists who work with
younger people on issues related to stress and mental health
in this pandemic need to encourage preventive behaviors,
showing them how behavioral changes can prevent infec-
tion, reduce the spread of the virus, and protect themselves
and their families. On the other hand, for older people,
based on our findings on the role of media exposure and
the number of cases in the state of their residence, which is
also transmitted to individuals through media exposure,
local governments and county and city public health agen-
cies can more effectively promote adopting pandemic mit-
igating behaviors to older persons through local news
media and social media. Psychotherapists who work with
older people should provide them with accurate factual in-
formation on the status of COVID-19 cases and potential
for infection with adverse outcomes in their local area to
help them undertake actions based on facts, not based on
unwarranted anxiety or complacency.
We note that while we use available measures to con-

struct latent constructs, some latent constructs may not be
as well-measured as others. For example, we used two
measures, education and income, to operationalize per-
ceived self-efficacy. Previous studies, examining the re-
lationship between self-efficacy and health
management/health behaviors, have employed a variety
of indicators of self-efficacy including disease-specific
measures (Walker et al., 2020) as well as indirect meas-
ures such as socioeconomic status (Abdulkareem et al.,
2020). While more direct self-efficacy measures linked to

an individual’s ability to successfully enact behavioral
changes relevant to COVID-19 (e.g., level of confidence
that they can properly quarantine themselves at home
without depleting needed resources) would be ideal, we
do not have such measures in the data. Thus, we used
more indirect but commonly used measures of education
and income to indicate self-efficacy (Abdulkareem et al.,
2020). The strong positive relationships of socioeconomic
status measured by income and education to self-efficacy
reported in previous studies (Hankonen, Absetz,
Haukkala, & Uutela, 2009; Walker et al., 2020) justify the
use of income and education in this way. This may be par-
ticularly true in the United States where there is inequality
across race/ethnic and socioeconomic groups in access to
many types of resources.
In sum, understanding how engaging in protective be-

haviors varies by age and how specific factors mediate
the paths differentially for younger and older adults can
help to design public health pandemic control strategies.
More research is needed on how to best educate and mo-
tivate younger and older people to adopt behavioral mod-
ification to protect themselves and others.

Conclusions

Younger and older adults in the United States had dif-
ferent paths that lead to adopting protective behaviors in
the beginning of the COVID-19 pandemic. Younger peo-
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Figure 3. Path model of threat and coping appraisals on behavior change in COVID-19 pandemic: ages 65+.
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ple’s behavioral decisions were more based on their as-
sessment of coping resources and effectiveness of their
response to COVID-19. On the other hand, older people
based their behavioral responses on their perception of the
severity of the pandemic. Different strategies are required
to motivate younger and older people to engage in behav-
ioral modifications in order to reduce further spread of
COVID-19.
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