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Abstract To select promising health messages, formative
research has often relied on perceived message effective-
ness (PME) scales assessing either of two related constructs,
message perceptions (persuasive potential) and effects per-
ceptions (potential for behavioral impact). We sought to
examine their incremental criterion validity within a com-
parative framework. Participants were 703 U.S. adult smok-
ers (ages >21) who received anti-smoking or comparable
control (littering) messages on their cigarette packs for
3 weeks. Structural equation models examined both PME
constructs as simultaneous correlates of outcomes from
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the UNC Tobacco Warnings Model. Message perceptions
demonstrated incremental criterion validity with attention,
an early behavioral antecedent (f=0.82, p <.001). Effects
perceptions demonstrated incremental criterion validity with
later behavioral antecedents (range f=0.74-0.87, all p <.01)
and quitting behaviors (f=0.36-0.66, all p <.001). Forma-
tive research on anti-smoking messages may benefit from
focusing on effects perceptions to characterize potential for
behavior change.

Keywords Effects perceptions - Formative research -
Measurement - Perceived message effectiveness - Structural
equation modeling

Introduction

Health communication efforts commonly employ brief mes-
sages designed to discourage health risk behaviors (Noar
2006). Researchers often use audience ratings of health mes-
sages or perceived message effectiveness (PME) to select the
most promising ones for further clinical testing or dissemi-
nation (Noar et al., 2018b). For example, previous studies
have used PME to identify potent messages about the chemi-
cals in cigarette smoke (chemical messages) (Noar et al.,
2018c¢) and evaluate HIV testing messages already out in the
field (Davis et al., 2011). In the absence of behavioral data
on message impact, PME ratings are a cost-effective means
to efficiently evaluate many candidate messages.

While use of PME has steadily increased over the last
two decades (Noar et al., 2018b), little is definitively known
about the extent to which PME is indicative of message
impact on behavior (Yzer et al., 2014). A major hurdle to
evaluating the PME-behavior correspondence is the het-
erogeneity of PME measures (Noar et al., 2018a), which
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have traditionally assessed either of two constructs, message
perceptions and effects perceptions (Dillard et al., 2007a,
b; Dillard & Ye, 2008; Noar et al., 2018b). Message per-
ceptions are judgments about whether a message will pro-
mote further processing that leads to persuasion, and effects
perceptions are judgments about a message’s potential to
change important antecedents of behavior or behavior itself.
To our knowledge, only one study has formally examined
the structure of both types of perceptions and found some
evidence of bidimensionality (Dillard & Ye, 2008). How-
ever, due to their high correlation, the researchers ultimately
concluded that message perceptions and effects perceptions
could be used interchangeably in applied settings (Dillard
& Ye, 2008).

Message perceptions and effects perceptions have impor-
tant differences, however, which may preclude their inter-
changeable use in formative research. One difference is that
message perceptions focus on characteristics that facilitate
initial processing of the message itself. These characteristics
may include message credibility (e.g., “How believable was
the message in this?”) (Donovan et al., 2006) and perceived
argument strength (e.g., “This ad was convincing.”) (Lee
et al., 2011). In contrast, effects perceptions focus on the
behavior that a message is designed to influence. Dimen-
sions of effects perceptions may include perceived impact
on behavioral motivation (e.g., “This ad makes me want to
quit smoking.”) (Niederdeppe et al., 2011) or an antecedent
such as concern or worry (e.g., “This ad made me feel con-
cerned about my smoking.”) (Brennan et al., 2013). Based
on this difference in focus (the message or behavior), we
hypothesize that message perceptions and effects percep-
tions are distinct, although related, constructs (bidimension-
ality hypothesis).

Another difference is that effects perceptions items ask
recipients of a message to think about how a message affects
their own behavior using behavioral and personal referents.
The use of behavioral referents shifts the meaning of effects
perceptions away from general persuasive potential, as in
the case of message perceptions, and toward motivation
to change behavior. The use of personal referents further
increases the specificity of effects perceptions to a message
recipient’s motivation to change their own behavior. The
principle of compatibility, originally articulated in the con-
text of the Theory of Reasoned Action, indicates that a con-
struct must be measured at the same level of specificity as
the behavior of interest for it to demonstrate correspondence
with that behavior (Fishbein & Ajzen, 2010). Therefore, we
hypothesize that effects perceptions are a better correlate of
behavior than message perceptions (behavioral compatibility
hypothesis).

By pursuing the bidimensionality and behavioral compat-
ibility hypotheses, our study ultimately sought to shed light
on the distinction between message perceptions and effects

perceptions and which of these constructs is more relevant to
developing messages for behavior change. We examined the
incremental criterion validity of message perceptions and
effects perceptions in the context of anti-smoking messages
about the chemicals in cigarette smoke (chemical messages)
as a case study.

Methods
Participants and procedures

A convenience sample of 719 U.S. adult smokers from the
San Francisco Bay Area participated in a RCT that com-
pared the impact of chemical messages versus anti-littering
messages. Specifically, participants were ages 21 or older
following the legal age of buying tobacco products in Cali-
fornia, proficient in English, and current smokers (i.e., had
smoked at least 100 cigarettes in their lifetime and now
smoke every or some days) (Davis et al., 2009). Exclusion
criteria were pregnancy, enrollment in an ongoing smok-
ing cessation trial, living in the same household as another
trial participant, and smoking fewer than seven cigarettes per
week or only roll-your-own cigarettes.

Smokers attended visits at the trial office and brought
an eight-day supply of cigarettes to all but the last visit.
Participants were randomized to receive chemical messages
(intervention) or messages about properly disposing ciga-
rette litter (littering messages; control) on the sides of their
cigarette packs each week for 3 weeks. An example of a
chemical message is, “Cigarette smoke contains formalde-
hyde. This causes throat cancer”’; and an example of a litter-
ing message is, “Cigarette butts don’t biodegrade. Please do
not litter.” While participants in the intervention condition
completed weekly surveys, study personnel applied a new
chemical message on the side of their cigarette packs. Thus,
the smokers in the intervention arm rotated through three
chemical messages during the course of the RCT in a ran-
dom order. The control arm followed identical procedures.
Smokers received up to $300 for their participation in the
trial. Data collection lasted from September 2016 to March
2017. Additional details on design and protocol are available
in the main RCT paper (Brewer et al., 2018).

Measures

The baseline survey assessed participant demographics and
smoking behavior. The final visit survey assessed message
perceptions using an established scale with six items: “This
message is worth remembering”’; “This message grabbed
my attention”; “This message is powerful”’; “This message
is informative”; “This message is meaningful”; and “This

message is convincing,” (a=.94) (Davis et al., 2013). We
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assessed effects perceptions also at Visit 5 using the UNC
Perceived Message Effectiveness Scale with three items:
“This message discourages me from wanting to smoke”;
“This message makes smoking seem unpleasant to me”; and
“This message makes me concerned about the health effects
of smoking,” (¢ =.90) (Baig et al., 2018). The response
options for both scales ranged from “strongly disagree” to
“strongly agree” (coded as 1-5).

The UNC Tobacco Warnings Model (TWM) informed the
selection of major construct validators (Brewer et al., 2018).
These were attention to the labels, the early antecedent to
behavior from the TWM; the two intermediate antecedents
number of conversations about the labels in the past week
and negative affect; and the three late antecedents thinking
about the chemicals in cigarette smoke, thinking about the
harms of smoking, and quit intentions. Given our behavioral
compatibility hypothesis, we expected message perceptions
to be positively associated with the early and intermediate
antecedents and not be associated with the late antecedents.
In contrast, we expected effects perceptions to not be associ-
ated with the early antecedents and be positively associated
with the intermediate and late antecedents. The main behav-
ioral outcomes were number of times butting out a cigarette
in the past week, number of times forgoing a cigarette in
the past week, and weekly recall of quit attempts. Given
that quitting initiation exists on a spectrum (Partos et al.,
2014), examining multiple quitting behaviors that differ in
intensity is likely to add depth to the incremental criterion
validity findings. We expected message perceptions to not
be associated with and effects perceptions to be positively
associated with the behavioral outcomes.

Because chemical messages can have a range of effects
(Brewer et al., 2018), we also included recognition of the
labels, avoidance of the labels, and seeking information
about the chemicals in cigarette smoke as construct valida-
tors (Table 1) (Noar et al., 2016). Recognition conceptually
overlaps with attention; avoidance is a largely affect-driven
behavior that is productive for tobacco warning impact (Hall
et al., 2018); and chemical information-seeking may rein-
force some of the educational effects of tobacco warnings
(Lambert & Loiselle, 2007). The final visit survey assessed
all TWM constructs, behavioral outcomes, and other con-
struct validators. Table 1 presents information on the meas-
ures for all constructs assessed in this study including ordi-
nal reliability coefficients for multi-item measures.

Data analysis
Analyses used R (ver. 3.5.1) (R Core Team, 2000) with three
add-on packages, psych (ver. 1.8.4) (Revelle, 2011) for cal-

culating ordinal reliability coefficients, lavaan (ver. 0.6-2)
(Rosseel, 2012) for estimating measurement and structural
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models, and ggplot2 (ver. 3.0.0) (Wickham, 2016) for creat-
ing figures.

Participants with complete missingness on both message
perceptions and effects perceptions were dropped from the
analyses resulting in an analytic sample of 703 smokers.
Single-item outcomes did not have any missingness, and
partial missingness on multi-item outcomes was negligible
(<3%). Therefore, we used pairwise deletion to handle miss-
ingness on the outcomes. Doing so enabled us to use ordinal
estimation for all models without having to drop any addi-
tional participants. Analyses used data exclusively from the
final visit, and statistical tests used a critical alpha of .01 (or
a 99% confidence interval) to account for the possibility of
artificially inflated validity associations due to assessing all
constructs at a single time point.

Dimensionality

We examined the dimensionality of the message perceptions
and effects perceptions scales by estimating unidimensional
and bidimensional confirmatory factor analytic (CFA) mod-
els. The unidimensional model permitted the nine items
from both scales to load onto a general factor for PME. The
bidimensional model allowed the six message perceptions
items and the three effects perceptions items to load onto two
separate but correlated factors without any cross-loadings.
We used the likelihood ratio (LR) test for nested models to
compare both CFA models.

Respecification of the preferred CFA model followed
an iterative process in which we tested a select number
of correlated errors based on substantial modification
indices (MlIs), beginning with the largest and sequentially
moving to the smallest. Our previous study found greater
amounts of measurement error in the six message percep-
tions items than the three effects perceptions items across
three large samples and multiple measurement occasions
(Baig et al., 2018). Therefore, we prioritized MIs involv-
ing message perceptions items and pursued correspond-
ing modifications strictly in a confirmatory fashion. For
each MI, we confirmed that estimating the associated path
statistically significantly improved model fit via the LR
test. After exhausting all substantial MIs, we examined the
Bayesian Information Criterion (BIC; Bollen et al., 2012,
2014; Jarosz & Wiley, 2014), Root Mean Square Error
of Approximation (RMSEA), and Comparative Fit Index
(CFI) for adequacy (BIC <0; RMSEA <.06; CFI>.95).
We also substantively confirmed that suggested respeci-
fications should be retained in the final model by exam-
ining relevant item wordings. Finally, we confirmed that
the message perceptions and effects perceptions scales
functioned similarly in the context of chemical and lit-
tering messages using standard procedures for testing
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Table 1 Measures for all construct with ordinal reliability coefficients for multi-item scales

Construct, measure(s)

Response options
(coding)

References

Effects perceptions (¢ =0.90)
This message discourages me from wanting to smoke
This message makes smoking seem unpleasant to me
This message makes me concerned about the health effects of smoking
Message perceptions (a=0.94)
This message is worth remembering
This message grabbed my attention
This message is powerful
This message is informative
This message is meaningful
This message is convincing
Attention to the messages (a=0.93)
How much did the labels grab your attention?
How often did you notice the labels?
How often did you read or look closely at the labels?
Recognition of the messages
Select the text from the label we put on the side of your cigarette packs at your last visit

Number of conversations about the label in the past week

In the last week, how many times did you talk to other people about the label on your cigarette packs?
Negative affect (¢=0.93)

How much did the labels on your cigarette packs make you feel anxious?

How much did the labels on your cigarette packs make you feel sad?

How much did the labels on your cigarette packs make you feel scared?

How much did the labels on your cigarette packs make you feel guilty?
How much did the labels on your cigarette packs make you feel disgusted?
Thinking about the chemicals in cigarettes
In the last week, how much did you think about the chemicals in the smoke from your cigarettes?

Thinking about the harms of smoking (a=0.84)
How much did the labels make you think about the health problems caused by smoking?
In the last week, how much did you think about the harm your smoking might be doing to you?
In the last week, how much did you think about the harm your smoking be doing to other people?
Avoidance of cigarette pack labels (a=0.89)
How often did you try to avoid the labels on your cigarette packs?
How often did you try to avoid the labels on your cigarette packs?

How often did you put your cigarettes away because you didn’t want others to see the labels on your
packs?

Seeking information about the chemicals in cigarette smoke

In the last 3 weeks, how many times have you looked for information about the chemicals in cigarettes
or cigarette smoke?

Quit intentions (a=0.96)
How interested are you in quitting smoking in the next month?
How much do you plan to quit smoking in the next month?
How likely are you to quit smoking in the next month?
Number of times butting out a cigarette in the past week

In the last week, how often have you butted out a cigarette before you finished it because you wanted
to?

Strongly disagree (1)
to
Strongly agree (5)

Strongly disagree (1)
to
Strongly agree (5)

Not at all/Never (1)

to

Very much/All the
time (5)

Correct recognition
M

Incorrect recogni-
tion (0)

0-100 times

Not at all (1)
to
Extremely (5)

Never (1)
to
All of the time (5)

Not at all/Never (1)

to

Very much/All of
the time (5)

Never (1)
to
All of the time (5)

0 times (1)
to
6 or more times (4)

Not at all [item
stem] (1)

to

Very [item stem] (4)

Never (1)
to
10 or more times (5)

Baig et al.,
(2018)

Davis et al.,
(2013)

Nonnemaker
et al., (2010),
Fathelrahman
et al., (2010)

Keller & Block,
(1996), Wat-
son, Clark,

& Telegen
(1988), Non-
nemaker

et al., (2010)

Fathelrahman
et al., (2010)

Hyland et al.,
(2016)

Nelson et al.,
(2004)

Klein et al.,
(2009)

Lietal., (2014)
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Table 1 (continued)

Construct, measure(s) Response options References
(coding)
Number of times forgoing a cigarette in the past week Never (1) Lietal., (2014)
In the last week, how often have you stopped yourself from having a cigarette because you wanted to? t©
10 or more times (5)
Weekly recall of quit attempts Yes (1) CDC, (2008)
No (0)

In the last week, did you stop smoking for 1 day or longer because you were trying to quit smoking?

measurement invariance involving comparisons of increas-
ingly constrained multiple-group versions of the respeci-
fied CFA model (Millsap & Yun-Tein, 2004).

Incremental criterion validity

We examined the incremental criterion validity of message
perceptions and effects perceptions using structural equa-
tion modeling (SEM). For a given outcome, we estimated a
structural model that simultaneously regressed the outcome
on the latent variables for message perceptions and effects
perceptions using the best fitting bidimensional CFA model
as the measurement model. The resulting associations were
estimated using the unique variances of message percep-
tions and effects perceptions and represented the extent to
which one type of perception was associated with the out-
come after controlling for the other type of perception. This
was a departure from the small number of longitudinal and
meta-analytic PME validation studies (Brennan et al., 2013;
Davis et al., 2016; Dillard et al., 2007a, b; O’Keefe, 2018),
which have focused on independent associations between
PME constructs and outcomes, making our validation efforts
inherently comparative. The analytic approach was identical
for all outcomes except that we specified an outcome meas-
ured with a single item as a manifest variable and one meas-
ured with a multi-item scale as a latent variable. All multi-
item scales demonstrated high reliability (a >0.84). We
confirmed model fit using the BIC, RMSEA, and CFI based
on previously mentioned criteria. Supplemental Table 1
provides bivariate correlations for all constructs modeled in
this study; consistent with all other analyses that treated the
corresponding measures as ordinal (or dichotomous), these
were Spearman correlations. For all outcomes, the absolute
differences in the bivariate correlations of message percep-
tions and effects perceptions largely corresponded to the
results from the SEM models.

@ Springer

Results

More than a third of the participants were white (37.4%) or
African-American (35.6%; Table 2). Nearly a quarter were
gay, lesbian, or bisexual (25.3%). A sizable minority of the
participants smoked only some days (22.9%).

Dimensionality

Message perceptions and effects perceptions, although con-
ceptually distinct, represented related constructs (Fig. 1).
In a bidimensional measurement model, the message per-
ceptions and effects perceptions items loaded strongly
(0.78-0.92) onto separate, but highly correlated factors
(r=0.82). The message perceptions and effects perceptions
items also loaded strongly (0.80-0.90) onto a general fac-
tor for perceived message effectiveness in a unidimensional
measurement model. However, the bidimensional model
had better fit to the data than the unidimensional model (¥
2=136, p<.001). Model fit indices improved in the bidi-
mensional model (BIC=106; RMSEA =.12; CFI=.99)
as compared to the unidimensional model (BIC=517;
RMSEA =.19; CFI=.98) thereby confirming the result of
the LR test.

The bidimensional model needed to account for corre-
lated errors (i.e., local dependence) mostly in the message
perceptions items to achieve adequate global fit. Thus, we
correlated the errors on the attention-grabbing and power-
ful, the informative and meaningful, and the meaningful and
convincing message perceptions items. LR tests confirmed
that these three modifications improved model fit (range y
2=19.9-56.4, all p<.001). We also correlated the errors
on the discouragement and unpleasant effects perceptions
items, which improved model fit (y*>=21.6, p <.001). The
final bidimensional model had adequate fit (BIC =—64.2;
RMSEA =.061; CFI=1.00).

The message perceptions and effects perceptions scales
functioned similarly among participants who received
chemical or littering messages. More specifically, LR tests
for measurement invariance found that the final bidimen-
sional model held exactly among participants who received
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Table 2 Participant characteristics

n="703
%
Age (years)
21-29 22.6
30-39 22.0
40-49 18.9
50-59 25.6
60+ 10.9
Gender
Male 50.8
Female 44.8
Transgender (includes other gender identity) 4.4
Gay, lesbian or bisexual 25.3
Race
White 374
Black or African-American 35.6
Asian 8.4
American Indian or Alaska Native 4.8
Native Hawaiian or other Pacific Islander 33
Other 10.5
Latinx 13.8
Education
High school graduate or less 21.8
Some college 37.8
Bachelor’s degree 33.1
Graduate degree 7.3
Household income, annual
$0-$24,999 452
$25,000-$49,999 24.0
$50,000-$74,999 12.4
$75,000 + 18.4
Low income, <200% of federal poverty level 57.6
Smoking frequency
Daily 77.1
Non-daily 229

either type of message except that the latent means for
message perceptions and effects perceptions differed for
chemical and littering messages (;(2(2) =16.6, p<.001).
Common fit indices for variously constrained multiple-
group models confirmed this finding by indicating that
the corresponding model had the best fit (BIC = —420;
RMSEA =0.055; CFI=1.00).

Incremental criterion validity

The SEM model for attention to the labels had marginally
acceptable fit (BIC=52.5; RMSEA =.10; CFI1=.99). In

comparison, the SEM models for the other 11 outcomes had
more than adequate fit (BIC median [range]=—90.7 [— 198,
—27.8]; RMSEA =.06 [.05, .08]; CFI=1.00 [.99, 1.00]). To
reiterate, these models estimated validity associations using
the unique variances of message perceptions and effects
perceptions.

Message perceptions demonstrated incremental criterion
validity with the TWM construct that is farthest from behav-
ior, while effects perceptions demonstrated incremental cri-
terion validity with constructs that are conceptually closer to
behavior and with behavior itself. Specifically, more positive
message perceptions were associated with greater attention
(p=0.82, p<.001; Fig. 2). Neither message perceptions nor
effects perceptions were associated with conversations about
the labels (both p >.27). More positive effects perceptions
were associated with more negative affect, more thinking
about the chemicals in cigarette smoke, more thinking about
the harms of smoking, and stronger quit intentions (range
£=0.74-0.87, all p <.01). Finally, more positive effects per-
ceptions were associated with more frequent butting out a
cigarette (f=0.36, p<.001), more frequent forgoing a ciga-
rette (f=0.53, p<.001), and being more likely to engage in
a quit attempt (f=0.66, p <.001). Unexpectedly, more posi-
tive message perceptions were also associated with weaker
quit intentions (f=—0.29, p=.006) and being less likely to
engage in a quit attempt (f=—0.35, p=.003).

A similar pattern of distinct correlates for message per-
ceptions and effects perceptions held for the other outcomes
we examined. More positive message perceptions were
associated with greater recognition of the labels (f=0.35,
p=.003). More positive effects perceptions were associ-
ated with greater message avoidance (f=0.78, p <.001)
and more information seeking about chemicals (f=0.44,
p <.001). Unexpectedly, more positive message perceptions
were also associated with weaker avoidance (f=—0.27,
p=.004). Analyses stratified by trial arm yielded similar
findings for all outcomes, although some associations lost
statistical significance due to smaller sample size.

Discussion

In a diverse sample of adult smokers, message perceptions
demonstrated incremental criterion validity with attention to
and recognition of the messages. In contrast, effects percep-
tions demonstrated incremental criterion validity with nega-
tive affective reactions to the messages, thinking about the
chemicals in cigarette smoke, thinking about the harms of
smoking, avoidance of the messages, seeking chemical infor-
mation, quit intentions, butting out a cigarette, forgoing a
cigarette, and quit attempts. Thus, message perceptions were
associated with constructs most distal to behavior, and effects
perceptions were associated with constructs more proximal
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Message
perceptions

0.82

Effects
perceptions

4

0.83 .
A ) - Y < X
Worth Attention- .
remembering grabbing Powerful Informative

Meaningful

Convincing Discourage Unpleasant Concern

A A A A A A A
0.08 0.13 0.09 0.12

Fig. 1 Confirmatory factor analytic model of message perceptions and effects perceptions. Bayesian Information Criterion=—64.2; Root Mean

Squared Error of Approximation=.061; and Comparative Fit Index =1.00

to behavior as well as behavior itself (quitting behaviors and
other behaviors that are productive for successful quitting).
Formative research may use message perceptions in the earli-
est stages of message development and shift to effects percep-
tions when the focus is explicitly on behavior change.

Our findings are partially consistent with the bidimen-
sionality hypothesis. Bidimensional confirmatory factor
analytic models that represented message perceptions and
effects perceptions as separate constructs were more consist-
ent with our data than unidimensional models. This finding
provides some support for the bidimensionality hypothesis.
However, message perceptions and effects perceptions were
highly correlated, suggesting that any bidimensionality is at
the margins of substantially overlapping constructs. In addi-
tion, message perceptions were relevant in the earliest stage
of the TWM while effects perceptions were relevant in the
later stages, which is consistent with the behavioral compat-
ibility hypothesis. It is important to note that the correspond-
ing associations were estimated using the unique variances
of message perceptions and effects perceptions. The unique
variances of both types of perceptions were considerably
smaller than their shared variance given that they were highly
correlated. For a given outcome, an association for effects
perceptions, for example, and a lack of association for mes-
sage perceptions usually meant that effects perceptions were
associated with the outcome above and beyond the extent
to which message perceptions were. Therefore, the distinct
patterns of incremental criterion validity generally indicated
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that effects perceptions were a better correlate of behavior
and behavioral antecedents than message perceptions and
that message perceptions were a better correlate of attention.

The effects perceptions scale used behavioral and per-
sonal referents while the message perceptions scale did not.
This differential use of referents may have contributed to the
bidimensionality between message perceptions and effects
perceptions. The differential use of behavioral and personal
referents may have also shifted the meaning of effects per-
ceptions closer to the respondent’s behavior as compared
to message perceptions, thereby enhancing the correspond-
ence of effects perceptions with behavioral antecedents and
behavior. These observations raise questions about whether
focusing on the message recipient and referencing the target
behavior are defining features of effects perceptions. Fur-
thermore, some existing message perceptions items may be
readily adapted to use personal referents (e.g., “This mes-
sage is meaningful to me.”) (Davis et al., 2013) or behavioral
referents (e.g., “This ad was informative about the harms of
smoking.”) (Davis et al., 2013). It is unknown how incorpo-
rating referents into a measure of message perceptions would
change the meaning of the underlying construct. Future stud-
ies could use explanatory item response modeling (Chalm-
ers, 2015) or generalizability theory (Vispoel et al., 2017)
to better understand the sources of bidimensionality in and
differences in the criterion validity of message percep-
tions and effects perceptions. These psychometric methods
allow researchers to identify the psychological processes
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Predictor

Beta (standardized)
o

Message Perceptions -e- Effects Perceptions

*Attention  Recognition *Conversations *Negative *Thinking *Thinking Avoidance Seeking *Quit Butting Forgoing Quit
affect chemicals harms information intentions cigarette cigarette attempts
Outcome

Fig. 2 Incremental criterion validity of message perceptions and effects perceptions with behavioral antecedents from the UNC Tobacco Warn-
ings Model (*), quitting behavior, and related constructs. Error bars denote 99% confidence intervals

underlying responses to self-report measures that may be
crucial to further differentiating between message percep-
tions and effects perceptions.

Our study also found that more negative message percep-
tions were unexpectedly associated with stronger message
avoidance, stronger quit intentions, and being more likely
to engage in a quit attempt (after controlling for effects
perceptions). These associations may represent statistical
anomalies from controlling for effects perceptions, always
a possibility when controlling for highly correlated con-
structs. In addition, the confidence intervals for these unex-
pected associations included practically null values unlike
for other statistically significant associations. Thus, these
marginal findings should be interpreted with caution. Given
these caveats, we offer a speculation on the unexpected find-
ings. Perhaps audience members who think a message is
problematic (e.g., do not find the message to be convincing)
spend more time on it, leading to greater central processing
and thereby greater behavioral motivation. This would be a
dual process model in which promising messages motivate
behavior, but their impact is somewhat undercut by addi-
tional attention to problematic messages.

While our study strongly supports formatively evaluat-
ing candidate messages for behavioral impact using effects
perceptions measures, the actual validity associations
with behavioral antecedents were strong and with quit-
ting and other behaviors were weak to moderate. Thus,
effects perceptions did not explain substantial amounts
of variance in some constructs of interest. This suggests
that a researcher could not conclude that messages with
adequate effects perceptions will change behavior (i.e.,
adequate effects perceptions are not a sufficient condition
for message impact as theorized by a number of research-
ers) (Dillard et al., 2007a, b; Noar et al., 2018a; Yzer et al.,
2014). However, a researcher could conclude that mes-
sages without adequate effects perceptions will not change
behavior (i.e., adequate effects perceptions are a necessary
condition for message impact). This points to the practical
value of evaluating candidate messages on effects percep-
tions: doing so can help researchers identify potent mes-
sages to further test for behavioral impact in field trials or
longitudinal experiments. Effects perceptions being closer
to behavior provides a conceptual basis for their use in
formative research in this capacity. Future studies should
explore what constitutes adequate effects perceptions for
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message exclusion (Dillard & Ha, 2016). Future studies
should also identify contexts in which it is useful to assess
message perceptions, given that our findings do not allow
us to rule out their use in formative research altogether.

Strengths of our study are the large number of theoretically
informed validators, including early to late behavioral ante-
cedents and behavioral outcomes, as well as the use of mes-
sage perceptions and effects perceptions scales with adequate
psychometric properties and latent variable models suitable
to evaluating criterion validity in a comparative framework.
The cross-sectional assessment of both PME constructs and
all validators is a limitation of our study. Future studies should
replicate our findings using appropriate longitudinal data,
which would permit further differentiation between message
perceptions and effects perceptions in terms of their predic-
tive validity. Another limitation is that we could not examine
whether PME represented a higher-order construct that influ-
ences message perceptions and effects perceptions, a possibil-
ity originally raised by Dillard & Ye (2008) that could also
account for the bidimensionality observed in this study. This
is largely because second-order CFA models are empirically
indistinguishable from corresponding bidimensional CFA
models and, as a result, cannot adequately be used to test for
the existence of higher-order factor structures. Future studies
should examine message perceptions and effects perceptions
alongside other constructs that are relevant to message test-
ing (e.g., message reactance, source credibility) to test for
the existence of higher-order PME and related constructs.
Two other limitations are that our study only used one mes-
sage perceptions scale and one effects perceptions scale and
included only chemical and littering messages. Therefore, our
findings may not be generalizable to other PME measures and/
or message testing scenarios. Future validation studies should
focus on multiple message perceptions and effects percep-
tions scales and include diverse messages about many health
behaviors and relevant antecedents.

Conclusions

While message perceptions and effects perceptions are
highly correlated, our study shows that they can have distinct
patterns of association with behavior and behavioral ante-
cedents. In the context of tobacco use, message perceptions
are more important in the earliest stages of message process-
ing while effects perceptions appear to be more important in
the intermediate and late stages leading to behavior change.
Therefore, we recommend focusing on effects perceptions
when evaluating messages for their potential to change
smoking behavior and potentially other behaviors.
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