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Abstract
Background Although there is growing theoretical and 
empirical support for the proposition that media exposure 
to conflicting health information negatively influences 
public understanding and behavior, few studies have 
causally linked exposure to conflict with undesirable 
outcomes. Such outcomes might be particularly likely in 
the context of mammography, given widespread media 
attention to conflicting recommendations about the age 
at and frequency with which average-risk women should 
be screened for breast cancer.
Purpose The current study tests whether exposure to 
conflicting information about mammography negatively 
influences women’s affective and cognitive responses 
and examines whether effects vary by socioeconomic 
position.
Methods We conducted an online survey experiment in 
2016 with a population-based sample of U.S.  women 
aged 35–55 (N  =  1,474). Participants were randomly 
assigned to one of four conditions that differed in the 
level of conflict about mammography presented in a news 
story (no, low, medium, or high conflict), stratifying by 
poverty level.

Results Greater exposure to conflict increased women’s 
negative emotional responses to the story they read, 
their confusion about and backlash toward cancer 
prevention recommendations and research, and their 
ambivalence about mammography and other types of 
cancer screening, though ambivalence leveled off  at high 
levels of exposure. There was little evidence that effects 
varied across socioeconomic position.
Conclusions Findings add to the growing evidence base 
documenting undesirable outcomes of exposure to 
conflicting health information. Future research should 
examine whether the negative affective and cognitive 
responses observed translate into behavior, which could 
have implications for both health campaigns and patient-
provider communication.

Keywords  Conflicting health information • 
Mammography • Population-based survey experiment • 
Socioeconomic position • Health communication

Introduction

For more than two decades, there has been substantial 
expert disagreement about the use of  mammography to 
screen for breast cancer. This discord has accelerated in 
recent years, as professional organizations—including 
the U.S. Preventive Services Task Force (USPSTF), 
American Cancer Society (ACS), American College 
of  Radiology (ACR), and American College of 
Obstetricians and Gynecologists (ACOG)—have issued 
conflicting recommendations about the age at and 
frequency with which average-risk women should be 
screened. In January 2016, the USPSTF reaffirmed its 
2009 position [1] and recommended that women begin 
biennial routine screening at age 50 [2]. In contrast, ACS, 
which had long supported annual routine screening 
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beginning at age 40, updated its guidelines in October 
2015, recommending annual routine screening beginning 
at age 45 and biennial screening once a woman turns 
55 [3]. ACOG recommends that women in their 40s 
have the option to initiate screening [4], whereas ACR 
continues to endorse routine annual screening beginning 
at age 40 [5].

Disagreement over mammography is not confined 
to professional circles, as new recommendations garner 
widespread media attention [6–10]. With each new 
recommendation, and each new study on breast cancer 
screening and mortality, journalists often invoke a 
conflict and controversy frame, reminding the public 
about expert disagreement over recommendations or 
how prior findings conflict with the latest research 
[9, 10]. For example, Young Lin and Rosenkrantz [11] 
found that controversy over screening was a theme in 
almost 30% of a convenience sample of online news 
stories about mammography over a 9-year-period. 
Given the breadth and intensity of this media coverage, 
it is not surprising that one-third to one-half  of general 
U.S. population women perceive conflict and controversy 
over mammography [8, 12–14]. Yet awareness may not be 
distributed evenly across the population, as qualitative 
analyses suggest that awareness of mammography 
conflict and controversy may be lower among women 
from historically underserved populations [15, 16]; such 
unfamiliarity could influence how these women respond 
to such information when they ultimately encounter it.

Does awareness of mammography conflict and 
controversy produce undesirable affective, cognitive, 
and/or behavioral outcomes? Research suggests that 
such outcomes are plausible. For example, women 
have reported being confused about mammography 
recommendations, as documented in several survey [8, 
14, 17] and focus group [15] studies. In addition, health 
services researchers, interested in whether mammography 
conflict and controversy has negatively influenced 
women’s screening behaviors, examined screening 
patterns following the USPSTF’s 2009 recommendation 
announcement. They found either no changes [18, 19] or 
small reductions in screening rates [20], if  only initially 
[21]. Importantly, none of these studies directly addressed 
the role of media exposure in producing such outcomes. 
Only one study attempted to do so by randomly assigning 
women to read a news story that was either favorable or 
unfavorable toward the USPSTF 2009 recommendation 
change [22]. Researchers found no effects by condition, 
although overall women did report negative atti-
tudes toward the recommendation change. However, 
participants were not actually exposed to conflicting or 
controversial information, as they read only a favorable 
or an unfavorable story. The goal of the current study 
is to test systematically whether exposure to conflicting 

information about mammography negatively influences 
women’s affective and cognitive responses. To accom-
plish this goal, we embedded an experimental design in 
a population-based survey of U.S. women aged 35–55, 
using a single news story as the basis for experimental 
stimuli in which the level of conflict—operationalized 
through reference to conflicting recommendations and 
the amount of conflict-laden language used to describe 
them—varied across conditions.

Effects of Exposure to Conflicting Health Information

Conflicting health information can be conceptualized 
as “two or more health-related propositions [statements 
or assertions about a health issue] that are logically 
inconsistent with one another” ([23], p.  1175). In the 
context of mammography, these are messages that provide 
competing propositions (initiate routine screening at age 40 
vs. 45 vs. 50) about a particular behavior (mammography) 
resulting in a particular health outcome (breast cancer 
prevention) [24]. Given the conflicting or logically 
inconsistent recommendations, a woman who encounters 
this information must, in conversations with her provider, 
choose which recommendation to follow. Importantly, 
such informational conflict is often characterized by 
conflict-laden language that evokes controversy. A recent 
content analysis of news media coverage of mammography 
screening recommendations by the USPSTF and ACS 
found that coverage was often controversial in tone, 
with journalists explicitly highlighting expert debate and 
disagreement for the audience [10].

There is reason to expect effects of exposure to 
conflicting information about mammography, as a 
growing body of research has documented undesirable 
outcomes of media exposure to conflicting health 
information across a range of topics, including nutrition 
[25–27], the HPV vaccine [28], vaccines and autism [29], 
and dioxin regulation [30]. Studies to date have focused 
primarily on two cognitive responses: (i) confusion, or 
perceived ambiguity or uncertainty about the health topic 
in question [25, 29, 30] or health research in general [27]; 
and (ii) backlash, or negative beliefs or attitudes toward 
the health topic in question [25, 26] or health research 
in general [27]. Several studies have predicted such 
effects based on decision theory’s concept of ambigu-
ity. Specifically, Ellsberg [31] posited that one important 
condition under which ambiguity may be high is “where 
there is conflicting opinion and evidence [emphasis 
in original]” (p.  659). Thus, exposure to conflicting 
information could give rise to perceived ambiguity—a 
state of uncertainty that is uncomfortable for many 
people. This discomfort, known as “ambiguity aver-
sion,” can manifest itself  in negative beliefs toward the 
subject of ambiguity [32, 33]. For instance, when people 
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perceive ambiguity about nutrition recommendations 
and research (“nutrition confusion”), they become 
pessimistic and express negative beliefs toward such 
recommendations and research (“nutrition backlash”) 
[25, 34]. Similar cognitive responses have been observed 
in the context of cancer prevention recommendations 
more generally [32, 33].

Another potential cognitive response to conflicting 
health information is attitudinal ambivalence, whereby 
people hold both positive and negative evaluations 
of a given object at the same time [35–37]. Subjective 
ambivalence is “a psychological state of conflict asso-
ciated with an attitude object,” and it is a function of 
one’s positive and negative thoughts or feelings toward 
that object ([37], p.  432). To the extent that exposure 
to conflicting information about mammography elicits 
both positive and negative thoughts, we might expect 
to observe greater ambivalence toward the object in 
question (mammography). For example, a woman 
might hear that screening can lead to early detection, 
which could generate positive thoughts, but also that it 
can increase the risk of harms such as false positives, 
which could generate negative thoughts. Although there 
is some evidence that exposure to conflict can produce 
ambivalence toward the health topic in question [26], this 
possibility has received little empirical attention.

It is conceivable that, when faced with conflicting 
information, women might experience ambivalence 
not only toward mammography but toward cancer 
screening more generally. This expectation is informed 
by growing evidence for carryover or spillover effects, 
whereby exposure to conflict in one health domain (e.g., 
mammography) carries over to other health domains 
(e.g., other types of cancer screening). Carryover effects 
are believed to operate through excitation transfer [25, 
34]: Negative affect resulting from one emotion-arousing 
situation can trigger an enhanced reaction to another 
emotion-arousing situation [38]. If  people are routinely 
exposed to conflicting information about mammography, 
the negative affect and cognitions resulting from each 
exposure (in the form of confusion and backlash) could 
build over time via repeated activation [39] and, in turn, 
affect responses to subsequent unrelated health messages 
or recommendations for behaviors about which there is 
little conflict (e.g., colorectal cancer screening).

Implicit in discussions of carryover effects is the 
expectation that media exposure to conflicting health 
information can produce negative emotional reactions. 
These potential affective responses have not been studied 
directly, but Nabi’s emotion-as-frame model [40, 41] 
provides additional theoretical rationale to expect such 
effects. The emotion-as-frame model suggests that when 
messages evoke discrete emotions, such as fear, anger, 
and hope, these guide cognitive efforts and attention 

which, in turn, influence risk perceptions, attitudes, and 
behaviors. In the context of media coverage of health 
issues, news stories that present topics in terms of threat 
would likely evoke fear among the public, stories that 
present topics as offering new solutions to existing health 
problems would likely evoke hope, and so forth [42]. It 
is therefore conceivable that news stories that present 
health topics in terms of conflict and controversy may 
evoke anger (e.g., frustration, annoyance) or distress 
among the public. Qualitative studies indicate that when 
people perceive a health issue to be marked by conflict 
and controversy, it can be met with frustration, annoy-
ance, and distress [15, 43], but experimental tests of these 
relations are lacking.

Differential Effects of Exposure to Conflict: The Role of 
Socioeconomic Position

There is some evidence that awareness of mammography 
conflict and controversy may be lower among women 
from underserved populations [15, 16]—perhaps because 
this information fails to reach these women, or because 
it reaches them but they do not find it relevant or do 
not interpret it as conflicting or controversial. What 
is not known is whether exposure to mammography 
conflict and controversy differentially affects women 
from underserved populations, including those of lower 
socioeconomic position. Although numerous social 
determinants are recognized for their influence on health 
outcomes, the current study focuses on socioeconomic 
position because it is often considered the “fundamental 
cause” of health inequalities: Unequal distribution of 
prestige, power, resources, and knowledge can translate 
into disparities in medical treatment, environmental 
exposures, and other forms of inequality [44].

On the one hand, the effects of exposure to conflict 
could be stronger among populations of lower 
socioeconomic position. This possibility is consistent 
with a communication inequalities perspective, which 
recognizes differences in social groups’ abilities to access, 
attend to, process, retain, and act on information [45]. 
Viswanath and Emmons [46] posited that individuals of 
lower socioeconomic position may have greater difficulty 
“sorting through complex health messages [and] more 
difficulty reconciling conflicting messages” (p. S245), 
which could produce outcomes including frustration 
and confusion about cancer prevention research and 
recommendations [45]. On the other hand, it is possible 
that populations of lower socioeconomic position might 
be less responsive to exposure to conflict. Framing effects 
research has shown that the media can invite audiences to 
interpret information in particular ways, often consistent 
with their preexisting perceptions of a given issue [47, 
48]. To the extent that women of lower socioeconomic 
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position have distinct preexisting perceptions of 
mammography—perhaps because they are less aware 
of mammography conflict and controversy—they might 
respond to information about mammography differently 
than women of higher socioeconomic position [46]. If  
this is the case, then having less prior awareness could 
be protective: A  woman who is minimally aware of 
mammography conflict and controversy might respond 
only to the conflict presented in the message, and thus her 
affective and cognitive responses would not be further 
affected by any prior exposure or knowledge. Ultimately, 
the existing literature does not enable a clear prediction 
about whether women of lower socioeconomic position 
will be more or less susceptible to conflicting messages.

The Current Study

The goal of  the current study is to test experimentally 
whether media exposure to conflicting information 
about mammography negatively influences women’s 
affective and cognitive responses—specifically, negative 
emotional reactions, mammogram-specific cognitive 
responses (e.g., ambivalence about mammography), 
and more general cancer prevention- and screening-
related cognitive responses (e.g., confusion about cancer 
prevention recommendations and research, backlash 
toward such recommendations and research, and 
ambivalence about other types of  cancer screening). 
This study advances the existing literature on the effects 
of  exposure to conflicting health information by using 
a single news story as the basis for the experimental 
stimuli, editing the story so that only the level of  conflict 
varies across randomized conditions. In contrast, most 
experimental studies to date have operationalized 
exposure to conflict by randomly assigning participants 
to two different news stories or messages. For example, 
in some studies, participants were exposed either to two 
news stories that are consistent with one another on a 
given issue (i.e., convergent stories: no conflict exists) or 
to two news stories that are inconsistent with each other 
(i.e., divergent stories: conflict exists) [30, 49]. In other 
research, participants were exposed either to a one-sided 
message (positive or negative only: no conflict exists) 
or a two-sided message (both positive and negative: 
conflict exists) [27, 50]. We build on this prior work by 
operationalizing exposure to conflict as variation in the 
level of  conflict present in a single news story, where 
the level of  conflict is reflected both in the reference 
to conflicting recommendations and the amount of 
conflict-laden language used to describe them. This 
operationalization—which explicitly highlights conflict 
using a single news story—may ultimately be more 
powerful from a message effects perspective, as it does 
not rely on the audience noticing and recalling two or 

more stories and inferring conflict. Moreover, these 
explicit mentions have been documented in media 
coverage of  health topics including nutrition and 
mammography [24].

Guided by Nabi’s emotion-as-frame model [40–42], 
as well as qualitative evidence of negative emotional 
reactions to conflicting messages [15, 43], we hypothesize 
a linear dose–response effect of exposure to conflict 
on negative affective responses. We predict that greater 
exposure to conflict will increase participants’ frustration, 
annoyance, and distress in response to the news story 
they read. We also ask whether increasing exposure to 
conflict will influence women’s mammogram-specific 
ambivalence, which has received limited attention [26] 
despite a clear theoretical rationale for expecting such 
effects [37]. In addition, we assess whether exposure to 
conflict will influence more general cancer prevention- 
and screening-related cognitive responses. First, given 
empirical evidence of negative cognitive responses 
[25–27, 29, 30] consistent with decision theory’s concept 
of ambiguity [31], we hypothesize a dose–response 
effect of exposure to conflict on confusion about and 
backlash toward cancer prevention recommendations 
and research, whereby increasing exposure will produce 
greater confusion and backlash. Second, given our 
interest in potential carryover effects [25, 34], we assess 
whether exposure to conflict will influence ambiva-
lence toward other types of cancer screening. Looking 
across all outcome variables, we ask whether the effects 
of exposure to conflict vary by socioeconomic position. 
Because women of lower socioeconomic position could 
be more or less susceptible to such information [46], we 
examine its effect on each of the outcomes of interest.

Method

Participants and Procedure

We conducted an online survey experiment in 2016 
with a population-based sample of U.S.  women aged 
35–55 (N  =  1,474). We sampled women in this age 
range to maximize relevance of mammography conflict 
and controversy, as a key debate is whether women 
should begin screening in their 40s or 50s. The survey 
experiment was administered by GfK, a survey research 
firm that maintains a probability-based panel of ~55,000 
U.S.  adults aged 18 and older (KnowledgePanel). 
Population-based survey experiments allow researchers 
to make stronger causal claims than survey data alone, 
enable more time- and cost-effective data collection than 
laboratory experiments, and strengthen generalizability 
through their use of nationally representative samples 
[51]. Given a priori interests in assessing differential 
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effects by socioeconomic position, we oversampled 
women living at or below 100% of the federal poverty 
level (n = 744); in 2016, the poverty threshold for a family 
of four with two children under age 18 was a household 
income of $24,339 [52]. The overall survey experiment 
completion rate among eligible panelists randomly 
selected to participate was 51.3%. The University 
of Minnesota Institutional Review Board approved 
this study.

Based on our expectations regarding a dose–response 
effect of increasing exposure to conflict, participants—
stratified by poverty level—were randomly assigned 
to one of four conditions that differed in the level of 
conflict about mammography presented in a news 
story (no, low, medium, or high conflict). Stimuli 
were based on a real news story—published and/or 
syndicated in national, regional, and online news media 
outlets in 2014—that reported the results of a research 
study questioning the value of routine mammography 
screening. The low conflict condition most closely 
resembles the real news story on which the stimuli were 
based. Consistent with recommendations for identifying 
messages for experimental research [53], this story was 
identified through a content analysis of media coverage 
of mammography screening recommendations [10]. 
Participants in the no conflict condition did not view 
a news story because, given the inherent conflict and 
controversy around mammography, we could not ensure 
that all indicators of conflict would be removed; the 
mere mention of mammography could cue conflict for 
some participants.

Across low, medium, and high conflict conditions, 
news story stimuli varied only in the level of conflict 
presented. Level of conflict was operationalized through 
reference to conflicting recommendations and the 
amount of conflict-laden language used to describe 
them. Medium and high conflict news stories were 
edited to underscore conflict about mammography 
screening recommendations by including phrases such 
as “conflicting recommendations” and “contradictory 
guidelines,” as well as conflict-laden language that 
evokes controversy by referring to “[spurring] heated 
debate” and “scientists’ ongoing disagreement about the 
benefits of breast cancer screening” (see Supplementary 
Appendix for news story stimuli). The increasing conflict 
levels were substantiated by a Linguistic Inquiry and 
Word Count (LIWC) analysis of the news story stimuli 
[54]. We expected to observe a shift in the balance of 
positively and negatively valenced words as conflict 
increased. Consistent with expectations, the LIWC ana-
lysis showed that the low conflict story was characterized 
by largely positively valenced words (positive  =  1.47, 
negative  =  0.00), the medium conflict story was 
characterized by both positively and negatively valenced 

words (positive  =  1.12, negative  =  1.12), and the high 
conflict story was characterized by more negatively 
than positively valenced words (positive  =  1.01, 
negative  =  2.36). Story length was similar across news 
story conditions (low = 200 words; medium = 265 words; 
high = 293 words), as was story format. Before the study 
launch, news story stimuli were pretested with a sample 
of 150 women aged 35–55 recruited from a national 
opt-in Qualtrics panel; results showed no statistically 
significant differences across conditions in perceptions 
of story accuracy, objectivity, and readability (all ps 
> .10).

All participants answered baseline questions about 
their clinical history (e.g., mammography history, 
breast cancer history), followed by several individual 
difference variables not analyzed here (e.g., general trust 
in institutions, understanding of scientific research). 
Participants in the no conflict condition answered the 
baseline questions directly followed by the post-test 
outcome questions. Participants in the low, medium, and 
high conflict conditions answered the baseline questions, 
next read their assigned news story, answered questions 
about the story they read, and last answered all other 
post-test outcome questions.

Measures

Baseline measures

To assess mammography history, we adapted a measure 
from the National Cancer Institute’s Health Information 
National Trends Survey (HINTS): “When did you have 
your most recent mammogram to check for breast 
cancer?” Response options included “1 year ago or less,” 
“more than 1 year ago, but within the past 2 years,” “more 
than 2  years ago, but within the past 3  years,” “more 
than 3  years ago, but within the past 5  years,” “more 
than 5  years ago,” “I have never had a mammogram,” 
and “I do not know.” For ordinary least squares (OLS) 
regression analyses, categories were collapsed into 1 
(never had a mammogram; included do not know), 2 
(had a mammogram more than 1 year ago), and 3 (had a 
mammogram in the past year). Breast cancer history was 
assessed by asking, “Have you ever had breast cancer?” 
Responses options included “yes,” “no,” and “I do not 
know,” which were collapsed into 1 (yes) and 2 (no; 
included do not know). GfK provided sociodemographic 
data about participants, including poverty level (living at 
or below vs. above 100% of the federal poverty level), 
education, race/ethnicity, and age.

We did not assess confusion, backlash, or ambiva-
lence at baseline because the current study was 
conducted at a single time point, and assessing such 
cognitions immediately before experimental exposure 
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could have activated women’s thinking about the topic 
and influenced subsequent responses.

Post-test measures

To assess affective responses to exposure to conflict, we 
adapted measures of emotional responses previously 
used by Nabi and colleagues [42, 55]. After reading 
their randomly assigned news story, participants in the 
low, medium, and high conflict conditions were asked 
to indicate the extent to which they felt five emotions 
about the article they read (interested, frustrated, alert, 
annoyed, distressed). The survey was programmed to 
fully randomize the order in which the five emotion 
items were presented to minimize potential order effects. 
Response options ranged from 1 (very slightly or not at 
all) to 5 (extremely). Because our a priori interests were 
in negative emotional responses, we analyzed three of 
these discrete emotions (frustrated: M = 2.44, standard 
deviation [SD] = 1.24; annoyed: M = 2.26, SD = 1.25; and 
distressed: M = 2.25, SD = 1.15) as separate outcomes; 
the three items were not so strongly correlated so as to 
suggest they were capturing identical emotional responses 
(Spearman’s ρ = .61–.72, p = .000; Table 1). Participants in 
the no conflict condition did not receive these questions.

We asked all participants about one mammogram-
specific cognitive response to exposure to conflict: 
ambivalence about mammography, which was assessed 
with a measure previously used by Han and colleagues 
[56]. Participants indicated whether they agreed or 
disagreed with the following statement: “I have mixed 
feelings about getting a mammogram.” Response options 
ranged from 1 (strongly disagree) to 5 (strongly agree) (M 
= 2.55, SD = 1.20).

We also assessed three more general cancer prevention- 
and screening-related cognitive responses: (i) confusion 
about cancer prevention recommendations and research; 
(ii) backlash toward such recommendations and 
research; and (iii) ambivalence about other types of 

cancer screening. The confusion and backlash measures 
were adapted from those previously used in the nutrition 
context [25, 34]. Prior research has demonstrated that 
these measures reflect distinct constructs [34], which 
is consistent with the moderate correlation between 
measures observed in the current study (r = .53, p = .000; 
Table 1).

To assess confusion, we asked participants to give us 
their opinion on each of the following statements: “It is 
not clear to me how best to avoid cancer,” “I find cancer 
recommendations to be confusing,” “Cancer research 
findings make sense to me,” “I know what I  should 
be doing to avoid cancer,” “I find cancer research 
studies hard to follow,” and “I understand scientists’ 
recommendations about how to avoid cancer.” All six 
items were randomly presented to minimize potential 
order effects. Response options ranged from 1 (strongly 
disagree) to 5 (strongly agree). The third, fourth, and 
sixth items were reverse-coded so that a higher score 
signified greater confusion. Items were averaged to 
create a confusion scale (range  =  1–5; M = 2.91, SD 
= .64), which demonstrated good internal consistency 
(Cronbach’s α = .76).

To assess backlash, we asked participants to give us 
their opinion on each of  the following statements: “I 
am tired of  hearing about what I should or should not 
do to avoid cancer,” “Scientific research provides good 
guidance about how to avoid cancer,” “The evidence 
about how to avoid cancer is growing,” “Scientists 
really do not know how you should avoid cancer,” and 
“I pay attention to new research on cancer.” Again, all 
five items were randomly presented. Response options 
ranged from 1 (strongly disagree) to 5 (strongly agree). 
The second, third, and fifth items were reverse-coded 
so that a higher score signified greater backlash. Items 
were averaged to create a backlash scale (range = 1–5; 
M = 2.80, SD = .56), although evidence of  internal 
consistency was limited (Cronbach’s α  =  .60; see 
Discussion section).

Table 1 Bivariate correlations among outcome variables and prior mammogram history

Variable 1 2 3 4 5 6 7 8

1. Frustration 1.00

2. Annoyance .72*** 1.00       

3. Distress .67*** .61*** 1.00      

4. Confusion .20*** .21*** .17*** 1.00     

5. Backlash .04 .12*** .00 .53*** 1.00    

6. Ambivalence (mammography) .02 .06 .06 .16*** .14*** 1.00   

7. Ambivalence (other cancer screening) .03 .07* .05 .18*** .19*** .57*** 1.00  

8. Prior mammogram history .13*** .09* .11*** −.01 −.08** −.26*** −.18*** 1.00

Pearson’s r or Spearman’s ρ, depending on level of measurement.

*p < .05; **p < .01; ***p < .001.
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To assess ambivalence toward other types of screening, 
we adapted a measure used by Han and colleagues [56]. 
Participants indicated whether they agreed or disagreed 
with the following statement: “I have mixed feelings 
about getting checked (or screened) for other types of 
cancer.” Response options again ranged from 1 (strongly 
disagree) to 5 (strongly agree) (M = 2.52, SD = 1.11).

After answering all outcome questions, participants 
in the low, medium, and high conflict conditions were 
asked two questions designed to serve as manipulation 
checks. They were asked to “think back to the news story 
that you read earlier. How much conflicting information 
did you notice in the article you read?” Using a sliding 
scale, participants responded from 0 (none) to 100 (a lot) 
(M = 56.03, SD = 24.86). Participants also were asked 
“How much debate, disagreement, or controversy did 
you notice in the article you read?” Again, they used 
a sliding scale to indicate their response from 0 (none) 
to 100 (a lot) (M = 55.54, SD = 23.29). If  we observed 
greater recognition of conflict and controversy as the 
level of conflict increased across conditions, then we 
would interpret this pattern as evidence of successful 
experimental manipulation.

Analytic Approach

First, we performed descriptive analyses for baseline 
and outcome measures to understand data distribution. 
We then calculated bivariate correlations to estimate 
associations among outcome variables (Pearson’s r or 
Spearman’s ρ, depending on level of measurement); 
for each outcome variable, we also calculated means 
by experimental condition. Next, to estimate whether 
exposure to increasing levels of conflict had effects on 
the outcome variables of interest, we estimated OLS 
regression models. Because we hypothesized dose–
response effects of exposure to conflict, we performed 
trend analyses, calculating linear and quadratic contrasts 
[57]. For the affective response models, low conflict 
exposure was the reference category in OLS regression 
models; for the cognitive response models, the no 
conflict condition was the reference category. For the 
negative emotional response and ambivalence models, 
results were consistent when estimated with ordered logit 
regression. Given the stratification design, we specified 
regression models with interaction terms by condition 
and poverty level to test whether exposure to conflict 
had a differential effect on women of higher versus lower 
socioeconomic position. Interaction contrasts were 
calculated to assess whether effects of exposure varied 
by poverty level. All analyses were conducted using Stata 
15 (StataCorp, College Station, TX).

Finally, we assessed correlations between prior 
mammography history and outcome variables to 

determine its appropriateness as a covariate. Previous 
research has shown that prior experience with 
mammography is a strong predictor of women’s responses 
to messages about breast cancer screening [58, 59]. Table 
1 shows that, in our sample, mammography history 
was significantly associated with all outcome variables 
except confusion, and the directions of associations are 
consistent with expectations based on previous research. 
Therefore, all multivariable models adjusted for prior 
mammogram history. We did not restrict our analyses to 
women over age 40 because even though no professional 
organizations recommend routine mammograms for 
average-risk women under age 40, screening is widely 
recommended for younger women at higher risk of breast 
cancer (e.g., based on genetic or family history). In our 
sample, 14.1% of women aged 35–39 reported having 
had a mammogram in the past year, and 19.6% reported 
having had a mammogram more than 1 year ago.

Results

Participant Characteristics

Roughly one-third (35.5%) of participants were aged 
50–55 years, 20.4% were 45–49, 21.8% were 40–44, and 
22.4% were 35–39. Half  of the sample was of lower 
socioeconomic position by design, with 50.7% living at 
or below 100% of the federal poverty level. Just more 
than 10% of participants had less than a high school 
degree, 25.8% had completed high school, 31.9% had 
some college education, and 31.6% had a Bachelor’s 
degree or higher. Over half  (58.2%) of the sample was 
non-Hispanic White, 12.2% participants were non-
Hispanic Black, 23.4% were Hispanic/Latino, and 
6.2% self-identified as members of one or more other 
non-Hispanic racial group. Just more than one-quarter 
(26.8%) reported never having had a mammogram, 28.6% 
reported having had a mammogram more than one year 
ago, and 44.4% reported having had a mammogram 
in the past year. Only 2.9% reported having a personal 
history of breast cancer.

Randomization to condition was successful, as there 
were no significant differences across conditions in age, 
poverty level (by design), education, race/ethnicity, 
prior mammogram history, or breast cancer history (all 
ps > .10).

Manipulation Check

Consistent with expectations, participants reported 
noticing more conflicting information as the level of 
conflict increased across news story conditions (low: 
M  =  50.12, 95% confidence interval [CI]  =  47.50 to 
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52.71; medium: M  =  57.08, 95% CI  =  54.43 to 59.73; 
high: M  =  60.79, 95% CI  =  58.23 to 63.36). Similarly, 
participants noticed more debate, disagreement, and 
controversy as the level of conflict increased across 
conditions (low: M = 49.34, 95% CI = 46.90 to 51.79; 
medium: M  =  57.55, 95% CI  =  55.06 to 60.04; high: 
M = 59.70, 95% CI = 57.29 to 62.11).

Effects of Exposure to Conflict on Affective and 
Cognitive Responses

Mean affective and cognitive responses by experimental 
condition are reported in Table 2. As predicted, 
exposure to conflict increased participants’ negative 
emotional responses to the article they read. Linear 
contrast analyses show a significant linear trend: As 
exposure to conflict increased, participants reported 
greater frustration [linear contrast coefficient = .21, 95% 
CI = 0.14 to 0.29; F(1, 1,004) = 31.21, p = .000], annoy-
ance [linear contrast coefficient = .22, 95% CI = 0.15 to 
0.30; F(1, 1,004) = 34.28, p = .000], and distress [linear 
contrast coefficient =  .09, 95% CI = 0.02 to 0.16; F(1, 
1,003)  =  7.06, p  =  .008] about the news story they 
read. Interaction contrast analyses indicate that effects 
did not vary by poverty level: frustrated [interaction 
contrast coefficient  =  −.13, 95% CI  =  −0.29 to 0.02; 
F(1, 1,004)  =  3.06, p  =  .080]; annoyed [interaction 
contrast coefficient  =  −.05, 95% CI  =  −0.21 to 0.10; 
F(1, 1,004) = 0.49, p = .485]; and distressed [interaction 
contrast coefficient = −.10, 95% CI = −0.24 to 0.04; F(1, 
1,003) = 2.04, p = .153].

In answer to our research question about whether 
exposure to conflict influences mammogram-specific 
ambivalence, results indicate that this exposure increased 
ambivalence—but only to a point. Specifically, there 
was evidence of a significant quadratic trend: At lower 
levels of exposure to conflict, participants reported 
greater ambivalence about mammography, but at high 
levels of conflict, ambivalence was attenuated [quadratic 

contrast coefficient  =  −.10, 95% CI  =  −0.16 to −0.05; 
F(1, 1,447)  =  11.89, p  =  .001; Fig. 1]. There was also 
evidence of a significant, though weaker, linear trend 
[linear contrast coefficient  =  .07, 95% CI  =  0.01 to 
0.13; F(1, 1,447) = 5.85, p = .016]. Interaction contrast 
analysis indicates that neither the quadratic nor linear 
effect varied by poverty level [interaction quadratic 
contrast coefficient  =  .04, 95% CI  =  −0.08 to 0.16; 
F(1, 1,447) = 0.50, p = .479; interaction linear contrast 
coefficient  =  −.04, 95% CI  =  −0.16 to 0.07; F(1, 
1,447) = 0.55, p = .459].

We then tested whether exposure to conflict produced 
three more general cancer prevention- and screening-
related cognitions: confusion, backlash, and ambivalence 
about other types of cancer screening. Consistent with 
our hypotheses, there was evidence of a significant linear 
trend for confusion and backlash: As exposure to conflict 
increased, participants reported greater confusion 
about [linear contrast coefficient =  .06, 95% CI = 0.03 
to 0.09; F(1, 1,445)  =  13.79, p  =  .000] and backlash 
toward [linear contrast coefficient = .04, 95% CI = 0.01 
to 0.07; F(1, 1,441) = 7.30, p = .007] cancer prevention 
recommendations and research. Interaction contrast 
analyses indicate that effects did not vary by poverty 
level: confusion [interaction contrast coefficient  =  .03, 
95% CI  =  −0.03 to 0.10; F(1, 1,445)  =  0.92, p  =  .339] 
and backlash [interaction contrast coefficient  =  .04, 
95% CI = −0.01 to 0.10; F(1, 1,441) = 2.43, p = .119]. As 
for ambivalence about other types of cancer screening, 
there was evidence of a curvilinear trend, similar to 
that observed for mammogram-specific ambivalence 
[quadratic contrast coefficient = −.06, 95% CI = −0.11 
to −0.00; F(1, 1,450)  =  3.95, p  =  .047; Fig. 2], though 
again the effect of exposure to conflict did not vary by 
poverty level [interaction contrast coefficient  =  −.03, 
95% CI = −0.14 to 0.08; F(1, 1,450) = 0.31, p =  .579]. 
There was no evidence of a significant linear trend [linear 
contrast coefficient = .01, 95% CI = −0.05 to 0.06; F(1, 
1,450) = 0.06, p = .809].

Table 2 Mean affective and cognitive responses by experimental condition

 Affective (negative emotional) responses Cognitive responses

Exposure to conflict  
condition

Frustration Annoyance Distress Confusion Backlash Ambivalence  
(mammography)

Ambivalence (other 
cancer screening)

No conflicta – – – 2.82 (.62) 2.74 (.55) 2.37 (1.16) 2.46 (1.08)

Low conflict 2.17 (1.22) 2.01 (1.18) 2.13 (1.16) 2.89 (.67) 2.82 (.56) 2.67 (1.19) 2.60 (1.13)

Medium conflict 2.48 (1.22) 2.21 (1.22) 2.26 (1.14) 2.95 (.62) 2.81 (.56) 2.66 (1.20) 2.55 (1.12)

High conflict 2.69 (1.23) 2.55 (1.28) 2.36 (1.14) 2.98 (.63) 2.86 (.57) 2.56 (1.23) 2.48 (1.12)

Standard deviations are provided in parentheses. For all outcome variables, range = 1–5.
aParticipants in the no conflict condition did not receive affective response items.
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Discussion

The current study addresses several gaps in the literature. 
First, although there is growing theoretical and empirical 
support for the proposition that media exposure to 
conflicting health information negatively influences 
public understanding and behavior, there are few studies 
causally linking exposure to conflicting information with 
undesirable outcomes [25–27, 29, 30]. Second, in the 
context of mammography in particular, there is concern 
that conflicting recommendations about the age at and 
frequency with which women should be screened may 
be producing several cognitive (e.g., confusion about 
screening) and behavioral (e.g., less screening adherence) 
effects, but to date there has been little research directly 
investigating the role of media exposure in producing 
such effects [9]. We therefore conducted an online 
survey experiment with a population-based sample of 
U.S. women aged 35–55 to test whether media exposure to 
conflicting information about mammography negatively 

influenced women’s affective and cognitive reactions. 
Results showed that greater exposure to conflict increased 
women’s negative emotional responses to the article they 
read (i.e., frustration, annoyance, distress). Exposure to 
conflict also increased women’s mammogram-specific 
ambivalence, though this leveled off  at high levels of 
exposure, and produced three more general cancer 
prevention- and screening-related cognitive responses: 
(i) confusion about cancer prevention recommendations 
and research; (ii) backlash toward such recommendations 
and research; and (iii) ambivalence about other types of 
cancer screening (which again leveled off  at high levels 
of exposure). Across outcome variables, there was 
little evidence that effects varied along socioeconomic 
lines—which our robust experimental design, with its 
stratification by poverty level, was well equipped to test.

The effects on women’s negative emotional reactions is 
consistent with predictions based on Nabi’s emotion-as-
frame model [40–42], as well as with qualitative research 
that has documented negative emotional responses 
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Fig. 1. Quadratic exposure effect on ambivalence about mammography [quadratic contrast coefficient = −.10, 95% CI = −0.16 to −0.05; 
F(1, 1,447) = 11.89, p = .001]. Findings are graphed for the full ambivalence scale (left panel) and, for illustrative purposes, a selection of 
the scale where the quadratic effect resided (right panel).
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Fig. 2. Quadratic exposure effect on ambivalence about other types of cancer screening [quadratic contrast coefficient = −.06, 95% 
CI = −0.11 to −0.00; F(1, 1,450) = 3.95, p = .047]. Findings are graphed for the full ambivalence scale (left panel) and, for illustrative 
purposes, a selection of the scale where the quadratic effect resided (right panel).

904 ann. behav. med. (2019) 53:896–908



to conflict and controversy about topics including 
mammography [15] and nutrition (e.g., fish consumption) 
[43]. To our knowledge, this is the first study to provide 
experimental tests of these relations. This study is also 
one of the first [26] to assess whether exposure to conflict 
produces attitudinal ambivalence toward the object 
in question (here, mammography) [35–37]. We found 
evidence of a quadratic trend: Mammogram-specific 
ambivalence was highest among those in the low and 
medium exposure conditions. It could be that those who 
were exposed to high levels of conflict were less ambiva-
lent about mammography because they were already 
leaning toward a decision against screening, and thus 
did not experience mixed feelings; future research should 
consider this possibility.

We also observed effects on more general cancer 
prevention- and screening-related cognitive responses. 
First, the effects on women’s confusion and backlash 
are consistent with previous research—which has 
found similar results in the context of  nutrition [25–
27], vaccines and autism [29], and dioxin regulation 
[30]. Taken together, these findings are in line with 
theorizing on how conflicting information exposure 
can trigger perceived ambiguity and, in turn, negative 
interpretations of  that ambiguity [25, 32–34]. Moreover, 
the fact that exposure to conflict influenced more 
general cancer cognitions could signal the potential 
for carryover effects, as these cognitions could, in 
turn, affect responses to subsequent unrelated health 
messages or recommendations for behaviors about 
which there is little conflict (e.g., colorectal cancer 
screening). Second, we observed effects on ambiva-
lence about other types of  cancer screening, similar 
to the curvilinear trend observed for mammogram-
specific ambivalence. This result provides additional 
evidence in support of  carryover effects in the context 
of  cancer screening, though these effects were modest 
compared with those that have been observed in studies 
of  cumulative exposure to conflict [25, 34]. Ultimately, 
carryover effects are worth exploring in future work, 
given growing theoretical and empirical attention to this 
phenomenon in diverse content domains [60, 61].

Across outcomes, effects of exposure to conflict did 
not vary by poverty level. There are several potential 
explanations for these null findings. First, the existing 
literature did not enable a clear prediction about 
whether women of lower socioeconomic position would 
be more or less susceptible to conflicting messages: 
A  communication inequalities perspective suggested 
that effects could be stronger among women of lower 
socioeconomic position, since they might struggle to 
reconcile conflicting messages, whereas a framing effects 
perspective suggested that effects could be stronger 
among women of higher socioeconomic position [46], 
given that they may have had greater prior exposure to 

mammography conflict and controversy. Conceivably, 
both possibilities were true and thus canceled each other 
out. In the present study, we could not test whether initial 
awareness of mammography conflict and controversy was 
lower among women of lower socioeconomic position, 
as we did not ask women about their awareness before 
our conflict manipulation; doing so immediately before 
experimental exposure could have activated women’s 
thinking about the topic and influenced subsequent 
responses. Second, lower income women who choose 
to participate in GfK’s KnowledgePanel might differ 
systematically from lower income women who choose 
not to participate—for example, they might be more 
engaged or informed about health issues, and thus might 
be similar to higher income GfK panelists. Last, perhaps 
responses to conflicting health information are driven 
primarily by educational attainment or research literacy, 
rather than socioeconomic position. Post hoc analyses 
show that poverty level was significantly associated but 
not redundant with both of these variables (Spearman’s 
ρeducation = .31, p  =  .000; Spearman’s ρresearch literacy = .14, 
p = .000); stratifying by these specific variables could be 
worthwhile in future research on the potential differential 
effects of exposure to conflict.

Study results should be considered in light of 
several observations. First, observed effects were small 
yet meaningful. We were able to show effects after 
participants were exposed only to a brief  experimental 
manipulation. As importantly, communication effects 
are often small [62, 63], and on a population level can 
translate into substantial public health impact [64]. 
Second, conducting this experiment with population-
based data—which included an oversample of women 
living at or below 100% of the federal poverty level—
increased the study’s internal and external validity, but 
it also constrained survey length due to cost. Although 
the study was strengthened by basing message stimuli on 
a real news story identified in content analysis research 
[10], a future study with a national opt-in sample might 
assess whether similar effects are observed across 
multiple message exposures about distinct health topics, 
which would avoid case-category confound [65] while 
accurately reflecting real-world exposure to conflicting 
health information. A  subsequent experimental study 
might also benefit from a longitudinal design, which 
would enable a baseline (Time 1) assessment of potential 
moderators and cofounders—such as prior awareness of 
mammography conflict and controversy and perceptions 
of confusion, backlash, and/or ambivalence—before a 
Time 2 experimental exposure to conflict. Through the 
use of random assignment to conditions, we assume 
that the observed findings were not due to variations 
in previously held awareness or beliefs, but we cannot 
empirically confirm this with the data at hand. Third, our 
multi-item backlash scale demonstrated lower internal 
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consistency than has been observed in prior research. 
This could be because the cancer prevention-related 
items, which were adapted from the nutrition context 
[25, 34], were less content-specific, and thus might have 
been more difficult for participants to answer. Fourth, 
it is conceivable that negative emotional reactions 
mediated the effects of exposure to conflict on cognitive 
responses; this possibility cannot be rigorously tested in 
this study, given simultaneous measurement of outcome 
variables, but should be tested in subsequent work. Fifth, 
although the overall pattern of means observed in our 
manipulation check suggested successful experimental 
manipulation, there was some overlap between the 
medium and high conflict condition confidence intervals. 
Future research should prioritize creating even greater 
variation in conflict across conditions, while minimizing 
differences in story length, which in our study ranged 
from 200 to 293 words. Last, our operationalization of 
the level of conflict present in a single news story reflects 
both the reference to conflicting recommendations 
and the amount of conflict-laden language used to 
describe them. Although this operationalization is an 
ecologically valid representation of news media coverage 
of mammography [10], researchers should consider 
disentangling conflict and controversy—for example, by 
studying how women might be influenced by the extent 
of conflicting scientific evidence on the effectiveness of 
mammography for different age groups, absent conflict-
laden language.

The current study adds to the growing evidence 
base documenting undesirable outcomes of media 
exposure to conflicting health information. Future 
research should examine whether the negative affect-
ive and cognitive responses observed here translate 
into behavioral effects, which could have implications 
for both health campaigns and patient–provider 
communication. On the one hand, such responses could 
undermine campaigns or interventions designed to 
encourage not only mammography but also other health 
behaviors. For example, women with greater exposure 
to conflicting information about mammography may 
not only be more confused by and more doubtful of 
cancer prevention recommendations and research, but 
these cognitions could, in turn, produce less adherence 
to health recommendations more generally—including 
those about which there is little conflict (e.g., colorectal 
cancer screening, skin cancer prevention). We found some 
evidence of potential carryover effects in this study, but 
future studies should specifically test whether exposure 
to conflict does in fact reduce receptivity to health 
messages and adherence to health recommendations. 
Ultimately, campaigns and interventions occur in the 
context of a broader information environment, which 
is increasingly characterized by conflicting and often 

controversial health information [23]. It therefore may be 
important to take this broader environment into account 
when designing interventions, such as by developing 
health messages that acknowledge existing conflicting 
information with the goal of “inoculating” or protecting 
against its influence [66].

On the other hand, there may be situations where 
exposure to conflict is motivating. For example, the 
negative affective and cognitive responses observed in 
this study could prompt patients to talk with their health 
care providers about cancer screening decision making. 
In the case of mammography, ambivalence toward 
screening, particularly among women in their 40s, 
might be a reasonable cognitive response, given ongoing 
expert disagreement about the age at and frequency with 
which women should be screened. Here, interventions 
with providers may be important, such as decision 
aids that help them to discuss the potential harms and 
benefits of screening with patients [67], with the added 
benefit of improving patient understanding of and abil-
ity to negotiate conflicting health recommendations. 
Such efforts—which may be particularly important for 
underserved populations—could promote informed 
decision making around screening, as recommended by 
professional organizations like USPSTF and ACS [2, 3], 
and ensure high value care.

Supplementary Material

Supplementary material is available at Annals of 
Behavioral Medicine online.
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