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This study explored how distinct intervening factors explain the impact of message-
framing appeals on Indian females’ mammography-screening intentions. Contrary to 
prior investigations of early detection behavior, gain-framed messages were more 
effective at promoting mammography-screening intentions than loss-framed messages. 
Furthermore, results indicated that varying levels of need for cognition did not impact 
when gain- or loss-framed appeals were more effective, but rather how framing 
influenced message responses as well as message judgments. In particular, at high 
levels of need for cognition, gain-framed messages generated greater message attention 
and perceived message value than loss-framed appeals. Importantly, the findings from 
mediation tests revealed distinct pathways whereby both gain- and loss-framed 
messages indirectly influenced mammography-screening intentions. Specifically, gain-
framed messages were perceived as having greater credibility and loss-framed 
messages induced more personal worry.  
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The abundance of health communication research applying message-framing strategy—
presenting nearly identical information in two distinct ways—has produced mixed results (for review, see 
Gallagher & Updegraff, 2012). In efforts to offer greater predictive validity, researchers have explored 
intervening factors that may offer a clearer understanding of when gain- or loss-framed appeals are most 
effective (e.g., Garcia-Retamero & Cokely, 2011; O’Keefe & Jensen, 2009; Rothman & Salovey, 1997). 
The current study builds on prior research to test both moderating and mediating factors for message-
framing effects on the behavioral intentions of Indian women. The majority of message-framing research 
has primarily been focused on the United States and Westernized nations (for review, see Gallagher & 
Updegraff, 2012; O’Keefe & Jensen, 2009). Consequently, the current analysis addresses whether 
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theoretical arguments and prior empirical results involving message framing may be effectively applied to 
this population.  

 
First, drawing from literature on high uncertainty/early detection behaviors (Rothman & Salovey, 

1997), we examine broad differences in message-framing effects across mammography-screening 
intentions. This provides insight on whether results from prior mammography-screening research favoring 
loss-framed persuasive appeals (O’Keefe & Jensen, 2009) can be applied to non-Westernized women. 
Second, we explore whether need for cognition (NFC), a key individual difference trait involving message-
processing style (Petty & Cacioppo, 1986), moderates the effectiveness of message-framing appeals. Prior 
researchers have argued that variations in message-processing style may be central to understanding 
message-framing effects (Steward, Schneider, Pizarro, & Salovey, 2003). However, the limited studies 
examining this relationship have generated inconsistent results (Rothman, Martino, Bedell, Detweiler, & 
Salovey, 1999; Steward et al., 2003). Furthermore, based on our review of the literature, no study has 
examined the moderating impact of NFC within the context of mammography screening.  

 
Finally, this article reports mediating processes through which message-framing effects influences 

behavioral intentions. Few studies have explored how users’ cognitive and emotional responses to 
messages intervene in the relationship between gain- versus loss-framed messages and behavioral 
intentions (Updegraff & Rothman, 2013). Based on these concerns, we assess how additional message-
processing mechanisms as well as perceived worry contribute to persuasive effects. Identifying the 
indirect relationship framed messages have on health intentions through these factors is critical to more 
clearly understanding why one message strategy may be more effective. 

 
Message Framing 

 
Health messages are often framed in two ways. Gain-framed messages emphasize benefits tied 

to either engaging in a health behavior or avoiding an unhealthy action. Loss-framed messages focus on 
the consequences tied to an unhealthy behavior or failing to engage in a healthy action. The basis for 
message-framing research is tied to prospect theory (Tversky & Kahneman, 1981). Prospect theory 
argues that people are willing to take risks when faced with potential loss or consequences. Conversely, 
people aim to avoid risk when considering potential benefits. In this context, when individuals are 
reminded of potential losses, they are motivated to take risks, whereas messages that promote benefits 
encourage people to pursue options with certain gains.  

 
Health behaviors can be categorized according to the uncertainty associated with that action. 

Rothman and Salovey (1997) define detection behaviors (e.g., mammography screenings, disease testing) 
as relatively “uncertain” or “risky” because the outcome may indicate a significant health issue. 
Alternatively, the researchers posit that prevention-focused behaviors (e.g., smoking cessation, sunscreen 
use) reflect actions that have a more “certain” outcome that lowers one’s chance of developing a health 
issue. Thus, based on the uncertainty related to the behavior, people are more motivated to engage in 
prevention behaviors when exposed to gain-framed appeals but are more inclined to engage in early 
detection behaviors when exposed to loss-framed messages (Detweiler, Bedell, Salovey, Pronin, & 
Rothman, 1999; Rothman & Salovey, 1997).  
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In the current study, we explored the influence of message frames on behavioral intentions to 
obtain a mammography screening (mammography-screening intentions). Given that this action reflects an 
early detection behavior, loss-framed appeals should be more persuasive than gain-framed appeals. Prior 
message-framing research examining mammography-screening intentions supports these arguments 
(Banks et al., 1995; Gallagher, Updegraff, Rothman, & Sims, 2011; Schneider et al., 2001). Recent meta-
analysis work (Gallagher & Updegraff, 2012; O’Keefe & Jensen, 2009) has shown that, overall, there 
appear to be no significant differences in message-framing effects for early detection behaviors, but when 
looking specifically at mammography screening, findings indicate that loss-framed appeals are modestly, 
yet consistently, more persuasive than gain-framed appeals. Unfortunately, these results are the product 
of research limited to the United States and other Westernized nations. To provide more generalizable 
support for previous research, we investigated message-framing effects in an Indian female population. 
Drawing from prior theoretical and meta-analysis research, we predicted the following: 

 
H1:  Loss-framed messages will lead to significantly greater mammography-screening intentions than 

gain-framed messages. 
 

The Moderating Influence of Message Processing 
 

In addition to the influence perceived uncertainty regarding health actions may have on 
message-framing effects, researchers have explored numerous moderating factors to explain when each 
framing strategy is more effective. One area that has generated substantial interest is whether there are 
differences in how individuals’ critically process gain- versus loss-framed appeals. Drawing from dual 
processing theories (Chaiken, 1980; Petty & Cacioppo, 1986), central or systematic processing of 
messages reflects an increase in message scrutiny and a focus on the quality of message arguments. In 
contrast, peripheral or heuristic processing involves focusing on more superficial aspects of a message, 
such as the number of message arguments and the credibility of a source.  

 
Maheswaran and Meyers-Levy (1990) argue that gain-framed messages are more effective when 

little emphasis is placed on detailed message processing, whereas loss-framed messages are more 
effective when one engages in greater message processing. This idea is linked to multiple theoretical 
arguments explaining why loss-framed appeals naturally generate greater message processing than gain-
framed appeals. First, because loss-framed appeals are more likely to induce fear than gain-framed 
appeals, loss-framed messages should produce more critical message processing (O’Keefe & Jensen, 
2008). Second, individuals have a natural tendency to be more sensitive to negative information, a 
phenomenon known as a negativity bias (Cacioppo, Gardner, & Berntson, 1997). Tied to this inquiry is 
research showing that the presentation of negative information elicits more extensive processing and 
more cognitive thoughts than positive information (Cheng & Cameron, 2003). Within this process, 
participants made to feel that messages are more personally relevant are more persuaded by a loss-
framed appeal, whereas those exposed to messages that are less personally relevant are influenced more 
by gain-framed messages (Maheswaran & Meyers-Levy, 1990). Notably, Salovey and Wegener (2003) 
argue that this particular relationship between processing mode and message framing may be key to 
explaining findings tied to early detection and disease-prevention behaviors. Specifically, because early 
detection behaviors elicit greater perceived threat of illness, people will be motivated to engage in more 
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systematic processing when presented with content highlighting these actions. In turn, these individuals 
may be more persuaded by loss-framed messages. Conversely, disease-prevention behaviors promote 
less risk and uncertainty and, therefore, should drive people to engage in more peripheral processing 
when presented with material highlighting these actions. In these situations, individuals may be more 
persuaded by gain-framed appeals.  

 
Need for Cognition 

 
To expand on research exploring the link between message engagement and message-framing 

effects (Maheswaran & Meyers-Levy, 1990), investigators have examined the influence of individual 
differences in message processing. Researchers argue that people have a general tendency to process 
messages more centrally or peripherally (Petty & Cacioppo, 1986). In particular, when measuring one’s 
NFC, those who score high have a greater tendency to expend more mental effort on acquiring 
information, applying reasoning, and problem solving. Consequently, those high in NFC are more likely to 
process messages centrally, whereas those low in NFC are more likely to process messages peripherally. 
Theoretically, loss-framed messages are expected to generate greater message processing; thus, 
message recipients inclined to central message processing (high NFC) should be influenced more by loss-
framed messages, whereas individuals with tendencies to use less effortful processing (low NFC) should be 
persuaded more by gain-framed appeals (Steward, Schneider, Pizarro, & Salovey, 2003). 

 
Importantly, recent meta-analytic work has failed to show any differences in message 

engagement across message-framing conditions for early detection behaviors (O’Keefe & Jensen, 2008), 
as well as greater message engagement for gain-framed messages for disease-prevention actions. 
Consequently, this challenges the rationale that high-NFC individuals will be more drawn to and/or 
influenced by loss-framed messages. The researchers of that analysis offer two possible explanations. 
First, loss-framed appeals may provoke reactance, leading to message rejection. Second, gain-framed 
messages may generate more positive affect, leading to higher levels of message engagement.  

 
Moreover, empirical research testing the interaction between NFC and message framing has 

produced mixed results. One investigation (Rothman et al., 1999) involving a hypothetical health issue 
showed that for early detection behaviors, loss-framed messages were most effective for those high in 
NFC. Conversely, among these individuals, when presented with a prevention behavior, gain-framed 
messages were more persuasive. Further research involving smoking cessation showed that those low in 
NFC had a greater intention to quit smoking following exposure to gain-framed messages, whereas 
framing had no influence on the influence of health messages among those higher in NFC (Steward et al., 
2003). To our knowledge, researchers have yet to explore this particular interaction within the context of 
mammography-screening intentions. Given the inconsistencies in empirical analyses of NFC and message 
framing, as well as recent investigations failing to show any clear differences in message processing 
across framing conditions, it is unclear what impact individual processing mode has on message-framing 
effects. This led to the following research question: 

 
RQ1:  Does NFC moderate the impact of message framing on mammography-screening intentions? 
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Intervening Factors in Message-Framing Effects 
 

Understanding the process through which persuasive messages influence health intentions is 
critical to identifying why certain communication formats lead to more effective results. With few 
exceptions (Garcia-Retamero & Cokely, 2011; Homer & Yoon, 1992; Rothman et al., 1999), the majority 
of message-framing research has solely explored moderating factors (e.g., Block & Keller, 1995; Covey, 
2014; Kim & Park, 2010; Park, 2012; Schneider, Salovey, Apanovitch, et al., 2001; Schneider, Salovey, 
Pallonen, et al., 2001) to explain effects. Researchers acknowledge that it is relatively unclear what 
factors intervene in framing processes (Rothman et al., 1999; Rothman & Salovey, 1997). Updegraff and 
Rothman (2013) stress a need for framing research to explore both cognitive and affective mediational 
pathways leading to persuasive effects. Drawing from message processing and fear-appeal perspectives, 
we offer rationale for specific mediating factors that may intervene in the relationship between message 
framing and health intentions. First, based on the theoretical rationale for relationships between gain- 
versus loss-framed messages and message processing discussed above, we examine the intervening role 
of message engagement and message judgments in explaining message-framing effects. Second, we 
address how perceived worry, an adaptive emotional response to threat-based messaging, may offer 
clearer insight into how loss-framed appeals motivate health outcomes.  
 
Message Engagement 

 
Individuals’ level of involvement to persuasive messages has critical implications for broader 

health effects, as greater engagement may increase the likelihood that individuals recall key informational 
appeals within the message (Green & Brock, 2000). As noted, loss-framed appeals should stimulate 
greater critical message processing by provoking fear (O’Keefe & Jensen, 2008) and/or appealing to a 
negativity bias (Cacioppo et al., 1997), but recent empirical investigations examining message framing 
and message engagement have not supported these theoretical arguments (Bassett-Gunter, Latimer-
Cheung, Martin Ginis, & Castelhano, 2014; O’Keefe & Jensen, 2008; O’Malley & Latimer-Cheung, 2013). 
Furthermore, drawing from fear-appeal theories such as the extended parallel process model (Witte, 
1992, 1994), loss-framed messages that fail to induce adequate feelings of personal efficacy may lead to 
defensive avoidance strategies and/or message rejection (O’Keefe & Jensen, 2008; Witte & Allen, 2000). 
Due to this, certain individuals may become less interested in loss-framed appeals. Overall, this suggests 
that it remains relatively unclear which message frame produces higher engagement, and how this factors 
into overall health outcomes. This led to the following research questions: 

 
RQ2:  Are there differences in message engagement levels across message-framing conditions (gain vs. 

loss)? 
 
RQ3:  Does message engagement mediate the relationship between message framing (gain vs. loss) 

and mammography-screening intentions? 
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Message Judgments 
 
How individuals perceive the persuasive strength of health messages can directly influence health 

outcomes (Dillard, Shen, & Veil, 2007). Effectiveness can be evaluated through message recipients’ 
perception of how plausibility/believable, logical, compelling, and/or convincing a message is (Dillard et 
al., 2007). Drawing from these conceptual and operational definitions, we examined effectiveness based 
on perceptions of message credibility and message value. 

 
Researchers (Dillard & Peck, 2000; Dillard, Plotnick, Godbold, Freimuth, & Edgar, 1996) posit that 

perceiving messages as having greater persuasive effectiveness may precede attitude or behavior change. 
Dillard and colleagues (2007) recently found that individuals’ perceived message effectiveness of public 
service announcements directly influenced attitude and behavioral intentions. Although loss-framed 
appeals should have a stronger impact on mammography-screening intentions than gain-framed 
messages, it is unclear whether individuals perceive loss-framed appeals as more effective. As previously 
noted, prior fear-appeal research indicates that loss-framed messages may produce various resistance 
strategies (O’Keefe & Jensen, 2008), particularly among those lacking adequate perceptions of efficacy 
(Witte, 1992, 1994). Consequently, individuals experiencing high levels of fear following exposure to loss-
framed appeals may be more inclined to reject message arguments. This led to the following research 
question: 

 
RQ4:  Which message frame (gain vs. loss) is perceived as more effective? 

 
Finally, we examined whether perception of message effectiveness intervenes in the relationship 

between message framing and mammography-screening intentions. Although judgments of message 
effectiveness should directly influence health intentions, it is unclear whether these perceptions carry the 
influence of message framing on intentions. This led to the following question: 

 
RQ5:  Does perceived message effectiveness mediate the relationship between message framing and 

health intentions? 
 

Perceived Worry 
 
There is substantial theoretical and empirical research showing that perceptions of personal risk 

to a health issue is a direct, significant factor explaining individual health decisions (e.g., Rosenstock, 
1966; Sheeran, Harris, & Epton, 2014) including mammography screening (Katapodi, Lee, Facione, & 
Dodd, 2004; McCaul, Branstetter, Schroeder, & Glasgow, 1996). Perceived susceptibility is often 
conceptualized and measured strictly through cognitive appraisal (i.e., perceptions of personal risk), but 
scholars have also addressed affective components (Moser, McCaul, Peters, Nelson, & Marcus, 2007; 
Slovic, Finucane, Peters, & MacGregor, 2004). In particular, researchers argue that worry can function as 
an adaptive response to threats, leading to enhanced problem-solving actions, such as self-protective 
behavior (Davey, Tallis, & Capuzzo, 1996). Moreover, prior investigations have found that perceived worry 
independently predicts mammography screening (McCaul, Schroeder, & Reid, 1996; Moser et al., 2007).  
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Drawing from the broader perceived risk literature, there is theoretical basis to assert that 
contrasting framing messages will produce different levels of worry. Specifically, based on the original 
assumptions of message-framing research (Kahneman & Tversky, 1979; Rothman & Salovey, 1997), 
negatively framed health messages tied to early detection behaviors (i.e., mammography screening) 
highlighting the severity of a health issue (high threat) should motivate individuals to avoid possible 
losses. As an adaptive response to this threat, perceived worry should be elevated. Although prior 
mammography-screening studies (Banks et al., 1995; Meyerowitz & Chaiken, 1987) have shown no 
differences in perceived risk among those exposed to gain- or loss-framed appeals, those investigations 
strictly examined cognitive beliefs rather than addressing any affective components of risk. Given its 
emphasis on negative consequences, loss-framed appeals may be particularly anxiety inducing (O’Keefe & 
Jensen, 2008). Overall, we predicted that loss-framed appeals would generate greater worry than gain-
framed messages:  
 
H2:  Loss-framed messages will lead to greater perceived worry than gain-framed messages.  
 

To our knowledge, there are no studies specifically examining perceived worry as a mediator 
between message framing and health outcomes. Various health behavior change theories, including 
protection motivation theory (Rogers, 1975), the health belief model (Rosenstock, 1966), and the 
extended parallel process model (Witte, 1992), identify perceived risk as central to explaining health 
behavior change. Whereas prior research suggests that exposure to threat-based messaging (i.e., loss-
framed messages) could motivate fear-based defensive responses (Witte, 1992), worry represents an 
adaptive response to threats (Davey et al., 1996) that should motivate responsible health actions. As 
noted above, more recent research has shown that affective components of risk, such as worry, can 
directly contribute to health outcomes (McCaul, Schroeder, & Reid, 1996; Moser et al., 2007). 
Consequently, based on the previous predictions as well as theoretical and empirical research, loss-framed 
appeals should generate greater perceived worry. Subsequently, elevated levels of worry will then 
influence health intentions. This led to the following prediction: 
 
H3:  Perceived worry will mediate the relationship between message framing and mammography-

screening intentions such that loss-framed messages will lead to greater perceived worry that in 
turn will influence mammography-screening intentions. 
 

Importance of Persuasion and Health Communication Research in India 
 

Recent data show that by 2030 India will be the most populous country in the world (United 
Nations Department of Economic and Social Affairs/Population Division, 2014). This massive growth will 
likely place significant burden on the public health community to design effective communication 
approaches to reach certain target populations. One major public health concern in India is breast cancer. 
Breast cancer represents the most common cancer in major Indian cities (e.g., Mumbai, Delhi) and the 
second in many rural areas (National Centre for Disease Informatics and Research—National Cancer 
Registry Programme, 2016). Further troubling is the trend showing greater incidences among increasingly 
younger women (National Centre for Disease Informatics and Research—National Cancer Registry 
Programme, 2016). In 2012 alone, 145,000 Indian women were diagnosed with breast cancer, with 
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70,000 women dying that year of this illness (Ferlay et al., 2015). Overall, India China, and the United 
States collectively represent nearly one third of the world’s breast cancer incidences. However, in 
comparison to China and the United States, the ratio of death to new diagnoses is highest in India (Ferlay 
et al., 2015). 
 

Although prior research has emphasized the importance of examining message-framing effects in 
more diverse populations (Gallagher et al., 2011; Kalichman & Coley, 1995; Schneider et al., 2001), to 
our knowledge, there have been limited cross-cultural investigations. To our knowledge, only one study 
(Uskul, Sherman, & Fitzgibbon, 2009) specifically examined cultural differences in message-framing 
effects. Findings from that study showed that East Asian participants (Chinese, Korean, Japanese, 
Taiwanese, and Filipino) displayed greater intentions to floss following exposure to loss-framed messages 
than gain-framed messages, whereas British participants were influenced more by gain-framed appeals 
than loss-framed appeals. Findings of that study also showed that East Asian participants displayed a 
more prevention-focused orientation (i.e., need for security); in contrast, British participants were more 
promotion-oriented (i.e., need for nurturance). 

 
Overall, given the significant breast cancer risks facing India, it is critical to examine the 

effectiveness of framed message appeals. Results supporting previous mammography screening research 
will provide more generalizable cross-cultural support for the value of loss-framed appeals within this 
context. Conversely, findings that contradict prior research may suggest distinct cultural differences in 
how individuals respond to different formats of persuasive messages.  

 
Method 

 
Design and Procedure 

 
Female participants were selected from a pool drawn from women’s organizations, universities, 

and health care institutions throughout the Udaipur, Madurai, and Tirupati regions of India, including a 
large nongovernmental organization in Udaipur, the women’s wing of a Chamber of Commerce and 
Industry in Madurai, and female employees at a large public university in Tirupati. In keeping with 
previous mammography-screening investigations (e.g., Banks et al., 1995; Gallagher et al., 2011), 
participants had never had a breast cancer diagnosis and were aged 40 years or older. The American 
College of Obstetricians and Gynecologists recommends that women aged 40 years and older start 
having an annual mammogram. Consequently, sample selection is reflective of both previous academic 
research and medical recommendations. Overall, 218 women were selected for the study. 

 
To facilitate the survey administration, we recruited three field researchers from Udaipur, 

Madurai, and Tirupati. The original English-language questionnaire containing all study measures and 
experimental stimuli was translated into Hindi by a bilingual expert. To ensure accuracy, the survey was 
then back-translated into English. Participants could select to have the survey administered in English or 
Hindi. Participants received Rupees 50 for participating in the investigation. Subjects were mailed a sealed 
envelope that contained the study questionnaire and experimental stimuli. Participants were asked to 
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return the completed questionnaires and consent forms in person to a field researcher or to mail them 
back in the stamped, addressed envelope provided.  

 
Sixty-eight percent of the participants reported being between 40 and 49 years of age, with an 

additional 17% reporting being 50–54 years old. Roughly 15% of participants reported being 55 years or 
older. The majority of participants had completed an undergraduate education (74%). In addition, the 
majority of participants (60%) had never had a mammogram, and 79% indicated they had no family 
history of breast cancer.  
 

Experimental Stimuli 
 

Each treatment contained the identical information to encourage mammography screening. This 
included the headline “Why Should You Get a Mammogram?” and a brief story detailing one person’s 
experience with breast cancer. The treatments were modified from a previous investigation (Cox & Cox, 
2001) to fit the Indian context. The gain-framed treatment briefly described a woman named Poonam with 
no family history of breast cancer who, nevertheless, follows guidelines for getting annual mammography 
screenings at age 40. Therefore, doctors are able detect her cancer at an early stage. The positive 
consequences are highlighted through emphasizing that she may look forward to seeing her grandson 
grow up. In the loss-framed condition, Poonam chooses not to follow these guidelines; thus, doctors are 
unable to detect her breast cancer at a treatable stage. The negative consequences are highlighted by 
suggesting that she may miss out on seeing her grandson grow up.  

 
Measurement 

 
Need for Cognition 
 

A shortened, three-item version of the NFC scale (Cacioppo, Petty, & Kao, 1984) assessed this 
concept. The items included “I would rather do something that requires little thought than something that 
challenges my thinking abilities,” “I don’t like to have the responsibility of handling a situation that 
requires a lot of thinking,” and “I try to anticipate and avoid situations which require me to think in depth 
about something.” All items were reverse-coded, with higher scores (1 = strongly disagree, 7 = strongly 
agree) indicating higher levels of NFC. Reliability for this scale was acceptable (α = .77); thus, all items 
were summed and then averaged to create the NFC scale (M = 3.87, SD = 1.54).  
 
Perceived Worry 

 
Perceived worry was measured through two items drawn from previous research (McCaul, 

Schroeder, & Reid, 1996; Moser et al., 2007). The two items were “I am worried about developing breast 
cancer late in life” and “The possibility of developing breast cancer worries me.” Both items were assessed 
on a scale ranging from strongly disagree (1) to strongly agree (7). Reliability for the scale was adequate 
(α = .82). Consequently, both items were summed and then averaged to create a perceived worry scale 
(M = 4.02, SD = 1.89). 
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Message Engagement 
 
Cognitive processing was evaluated through four items adapted from previous research 

(Stephenson & Palmgreen, 2001). The participants noted the degree to which the advertisement made 
them (a) think about arguments for getting a mammography screening, (b) “think” rather than “feel,” (c) 
think about the consequences of not having a mammography screening described in the advertisement, 
and (d) think about how breast cancer might affect her life. Responses could range from not at all (1) to a 
great deal (7). The scale exhibited adequate reliability (α = .73). Participants’ scores were created by 
calculating the average of each participant’s responses to all items in the scale (M = 5.12, SD = 1.32).  

 
Message attention was assessed through three semantic differential items addressing attention, 

involvement, and concentration. All items were measured on a 1–7 scale. A single score was created for 
each participant by calculating the average of her responses to all items in the scale (M = 4.94, SD = 
1.70). The scale displayed strong reliability (α = .89). 

 
Message Judgments 

 
Participant assessment of perceived message effectiveness was assessed through two separate 

subcategories adapted from prior investigations (Cox & Cox, 2001; Dillard et al., 2007; Kopfman, Smith, 
Ah Yun, & Hodges, 1998). Perceived message credibility was measured through four items ranging from 
strongly disagree (1) to strongly agree (7). An example item is “I believe the claims in the ad.” 
Participants’ scores were determined by calculating the average of each participant’s responses to all 
items in the scale (M = 5.14, SD = 1.35). The scale exhibited acceptable reliability (α = .76). 

 
Perceived message value was measured through four semantic differential scales. Participants 

assessed measure appeals in terms of favorability, usefulness, broader value (bad vs. good idea), and 
importance. Individual scores were summed and then averaged to create message value scale (M = 4.81, 
SD = 1.83). The scale displayed strong reliability (α = .91). 

 
Mammography-Screening Intentions 
 

Mammography-screening intentions were measured through two items: “I intend to get my 
screening mammogram within the next six months” and “I intend to get my screening mammogram within 
next year.” The measures were adapted from previous research (Cox & Cox, 2001). Response options 
ranged from strongly disagree (1) to strongly agree (7). The reliability for a combined scale was 
acceptable (α = .72). Both items were summed and then averaged to create an intentions scale (M = 
4.76, SD = 1.84). 
 

Manipulation Check 
 

To determine whether the experimental stimuli led participants to perceive gain-framed and loss-
framed appeals consistent with the message design, participants assessed the degree to which they 
agreed or disagreed with each of two statements measured from strongly disagree (1) to strongly agree 
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(7). Participants who read the gain-framed message (M = 5.55, SD = 1.74) reported a significantly higher 
mean on the statement “The ad focused on the positive implications of having a mammogram” than 
participants who read the loss-framed message (M = 4.66, SD = 1.66), t(215) = −3.82, p < .01. 
Similarly, participants who read the loss-framed message (M = 4.21, SD = 1.65) reported a significantly 
higher mean on the statement “The ad focused on the negative implications of having a mammogram” 
than those who read the gain-framed message (M = 3.61, SD = 2.26), t(215) = 2.21, p < .05.1   

 
Results 

 

Preliminary Analyses 
 

Preliminary tests were run to assess whether any of the demographic measures (age, education, 
prior mammography screening, and family history) correlated with mammography-screening intentions. 
Pearson correlation analyses showed that only education (r = −.14) was significantly associated with 
mammography-screening intentions. Education was also significantly associated with cognitive processing 
(r = −.20), message attention (r = −.32), perceived message credibility (r = −.21), and perceived 
message value (r = −.42). Thus, education (measured as 1 = primary school, 2 = middle school, 3 = high 
school, 4 = higher secondary, 5 = bachelor’s degree, and 6 = master’s degree) was included as a control 
measure in all subsequent analyses.  

 
Table 1 provides a breakdown of the intercorrelations across all central study variables (see 

correlations above the diagonal). These preliminary findings indicate that, with the exception of cognitive 
processing, statistically significant associations were found between message framing and all outcome 
measures.  

 
Table 1. Intercorrelations Between Central Study Variables. 

Variable 1 2 3 4 5 6 7 8 
1. Message frame (gain)  .16* .05 −.01 .17* −.16* .24** .17* 
2. Intentions   −.19 .26** .31 .22** .34** .27** 
3. NFC    −.08 −.16* −.13† −.03 −.07 
4. Cognitive processing     .39** .22** .39** .38** 
5. Attention      .13* .47** .57** 
6. Perceived worry       −.02 .11 
7. PMC        .42** 
8. PMV         
Note. The numbers reflect Pearson’s r coefficients. NFC = need for cognition; PMC = perceived message 
credibility; PMV = perceived message value. Message framing was coded as 1 = loss-framed, 2 = gain-framed. 
†p < .10. *p < .05. **p < .01. 

Message Framing and Intentions 

                                                 
1 The t-test results revealed a violation of Levine’s test of homogeneity of variances, F(215) = 24.22, p < 
.01. However, consistent with the findings reported, these tests similarly indicated significant differences 
across conditions, t(204.44) = 2.25, p < .05. For clarity purposes, the results reflect tests assuming 
equality of variances.  
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To explore the direct impact of message framing on intentions, as well as the interaction between 
framing and NFC, we used hierarchical multiple regression. Education was included in Block 1 as a control 
measure, with message framing and NFC added in Block 2 and the interaction of these terms included in 
Block 3. Recall that Hypothesis 1 predicted that loss-framed messages would lead to greater 
mammography-screening intentions than gain-framed messages. Results from Block 2 of the model 
indicated that, contrary to expectations, gain-framed messages were more effective, β = .14, p < .05; 
ΔR2 = .03, ΔF(2, 211) = 6.00, p < .01 (see Table 2). Thus, Hypothesis 1 was not supported. It is also 
noteworthy that NFC negatively associated with mammography-screening intentions (β = −.19, p < .01), 
and education no longer predicted this outcome (β = −.09, p > .05). 
 

Research Question 1 examined whether NFC moderated the relationship between message 
framing and mammography-screening intentions. Results from Block 3 showed that there was no 
significant interaction between message framing and NFC on mammography-screening intentions, β = 
.21, p > .05; ΔR2 = .003, ΔF(1, 210) = 0.74, p > .05 (see Table 2). 
 

Table 2. Summary of Hierarchical Regression Analyses for Variables  
Predicting Mammography-Screening Intentions. 

Model β SE R2 ∆R2 
1: Control measures   .02*  

Education −.14* .12   
2: Predictors    .05** 

Message frame (gain) .14* .25   
NFC −.19** .08   

3: Interaction terms    .003 
Message Frame × NFC .21 .17   

Note. Regression coefficients are standardized. NFC = need for cognition. Message framing was coded as 1 = 
loss-framed, 2 = gain-framed. 
*p < .05. **p < .01. 
 
 

Influence of Message Framing on Intervening Mechanisms 
 

To examine the impact of message framing on intervening factors (perceived worry, message 
engagement, perceived message effectiveness), we employed the same hierarchical regression procedure 
described above. For exploratory purposes, NFC was retained as a predictor variable.  
 
Message Engagement 

 
Research Question 2 examined whether levels of message engagement varied based on 

message-framing condition. Two separate tests were run to assess differences in cognitive processing and 
message attention. Results of the first analysis failed to indicate significant differences in cognitive 
processing across message frames, ΔR2 = .01, ΔF(2, 211) = 0.88, p > .05. Results of the second analysis 
showed that although the model was significant, ΔR2 = .03, ΔF(2, 211) = 3.18, p < .05 (see Table 3, 
Column 1), inspection of individual beta coefficients showed that there were no differences in message 
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attention across message-framing conditions (β = .10, p > .05). In contrast, higher levels of NFC were 
associated with lower attention levels (β = −.14, p < .05). 

 
Message Judgments 

 
Research Question 4 assessed whether female perceptions of perceived message effectiveness 

varied based on message-framing condition. Two separate analyses were conducted involving either 
perceived message credibility or perceived message value as the outcome variable. Results from the first 
analysis showed that gain-framed messages were perceived as significantly more credible than loss-
framed messages, β = .20, p < .01; ΔR2 = .04, ΔF(2, 211) = 4.33, p < .05 (see Table 3, Column 2). 
Results from the second analysis indicated no significant differences in perceived message value across 
message-framing conditions, β = .07, p > .05; ΔR2 = .01, ΔF(2, 211) = 0.78, p > .05 (see Table 3, 
Column 3). 
 

Table 3. Summary of Hierarchical Regression Analyses for Variables  
Predicting Message Attention/Message Judgment Outcomes. 

 Message attention PMC PMV 
Model β SE β SE β SE 
1: Control items       

Education −.32** .10 −.21** .08 −.42** .10 
R2 .10** .04* .18** 

2: Predictors       
Message frame (gain) .10 .22 .20* .18 .07 .23 
NFC −.14* .07 −.03 .06 −.05 .07 
∆R2 .03* .04* .01 

3: Interactions       
Message Frame × NFC .50* .15 .39 .12 .56* .15 
∆R2 .02* .01 .02* 

Note. Regression coefficients are standardized. NFC = need for cognition; PMC = perceived message 
credibility; PMV = perceived message value. Message framing was coded as 1 = loss-framed, 2 = gain-
framed.  
*p < .05. **p < .01. 

 
 

Perceived Worry 
 
Hypothesis 2 predicted that loss-framed messages would generate greater perceived worry than 

gain-framed messages. Results from Block 2 of this hierarchical regression analysis showed that loss-
framed messages led to significantly higher levels of perceived worry, β = −.18, p < .05; ΔR2 = .04, ΔF(2, 
211) = 4.57, p < .01 (see Table 4). Thus, Hypothesis 2 was supported.  
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Table 4. Summary of Hierarchical Regression Analyses for Variables  
Predicting Perceived Worry. 

Model β SE R2 ∆R2 
1: Control items   <.001  

Education −.001 .12   

2: Predictors    .04* 

Message frame (gain) −.18* .26   

NFC −.10 .08   

3: Interaction terms    .004 

Message Frame × NFC −.24 .18   

Note. Regression coefficients are standardized. NFC = need for cognition. Message framing was coded as 1 
= loss-framed, 2 = gain-framed. 
*p < .05. 
 
 
Post Hoc Moderation Analyses 

 
Additional tests were run to assess interactions between message framing and NFC on 

intervening mechanisms. Significant interactions emerged between these variables to predict message 
attention, β = .50, p < .05; ΔR2 = .02, ΔF(1, 210) = 4.66, p < .05 (see Table 3) and perceived message 
value, β = .56, p < .05; ΔR2 = .02, ΔF(1, 210) = 6.23, p < .05 (see Table 3, Column 2). To decompose 
significant interactions, we ran separate regressions at 1 SD above and below the mean of the moderator 
variable (i.e., NFC; Aiken & West, 1991). Results showed that at high levels of NFC, gain-framed 
messages produced higher levels of message attention than loss-framed messages (β = .25, p = .01; see 
Figure 1), whereas there was no significant relationship between message framing and attention at low 
levels of NFC (β = −.04, p > .05). Similarly, at high levels of NFC, gain-framed messages were perceived 
to have greater message value than loss-framed messages (β = .23, p < .05; see Figure 2). Conversely, 
at low levels of NFC, no significant association was found between message framing and perceived 
message value (β = −.09, p > .05).  
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Figure 1. Relationship between message framing and message attention as a function of need 

for cognition (NFC), indicated by linear regression analysis. 
 
 

 
Figure 2. Relationship between message framing and perceived message value as a function of 

need for cognition (NFC), indicated by linear regression analysis. 
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Exploratory Moderator–Mediator Analyses 

 
The moderation analyses described earlier indicated that level of NFC influenced the relationship 

between message framing and both message attention and perceived message value. Thus, depending on 
one’s level of NFC, attention and message value may mediate the relationship between message framing 
and mammography-screening intentions. Employing Model 7 from the PROCESS macro (Hayes, 2012), we 
ran two subsequent moderator–mediator analyses to assess conditional indirect effects. Results of the first 
test showed that at high levels of NFC, message attention significantly carried the indirect effect of 
message framing on mammography-screening intentions, B = .25, p < .05, 95% CI [.05, .56].2 
Conversely, there was no significant indirect effect of message framing on intentions at low levels of NFC, 
B = −.04, p > .05, 95% CI [–.26, .15]. Similarly, results of the second test showed that at high levels of 
NFC, the indirect relationship between message framing and mammography-screening intentions through 
perceived message value, B = .21, p < .05, 95% CI [.05, .48], was statistically significant. At low levels of 
NFC, this relationship was not significant, B = −.08, p > .05, 95% CI [−.28, .05]. 
 

       
 

Figure 3. Exploratory multiple mediator model of indirect effects of message frame on 
mammography-screening intentions. Message frame was coded as 1 = loss-framed, 2 = gain-
framed. The numbers reflect standardized regression coefficients obtained through multiple 
regression analysis controlling for education. For the full model, R2 = .18. Numbers in 
parentheses denote standard errors. †p < .10. *p < .05. **p < .01. 
 

                                                 
2 Unstandardized regression coefficients are reported for the moderator–mediator tests (see Hayes, 2015).  
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Discussion 
 
The goal of this study was to explore processes through which message framing influences Indian 

women’s mammography-screening intentions. To expand on prior research, we examined message 
response and message judgments as mediators in the relationship between message framing and these 
health outcomes. Contrary to expectations, results indicated that gain-framed appeals were more effective 
at influencing mammography-screening intentions than loss-framed appeals. Furthermore, varying levels 
of NFC had no impact on the relationship between message framing and intentions. Rather, NFC 
moderated the influence of message framing on women’s responses and impressions of these appeals. 
Specifically, at higher levels of NFC, gain-framed messages generated greater attention and were 
perceived to hold more value. 
 

When examining intervening processes, results showed that loss-framed appeals did generate 
greater perceived worry than gain-framed messages, which in turn led to increased mammography-
screening intentions. Conversely, gain-framed messages were perceived as more effective, a response 
that also directly impacted intentions. The following sections provide insight into the theoretical 
implications of these findings. 

 
Theoretical Implications 

 
Although prior meta-analyses have shown that loss-framed appeals are not a more effective 

message strategy for motivating early detection behaviors, mammography screening appears to be the 
exception (Gallagher & Updegraff, 2012; O’Keefe & Jensen, 2009). Consequently, the results of the 
current investigation are anomalous to both theoretical and empirical findings. One rationale is that the 
impact of persuasive messages may vary across different cultural groups. Unfortunately, there is limited 
prior research comparing message-framing effects between Westernized and non-Westernized 
populations. In particular, the only study examining message-framing effects across cultures found that 
East Asian participants, compared with British participants, were influenced more by loss-framed 
messages than gain-framed messages (Uskul et al., 2009), a finding that contradicts the results of this 
investigation. A more nuanced cultural argument may be related to the specific health issue. Specifically, 
a previous study (Schneider et al., 2001) found that whereas loss-framed messages produced greater 
mammography-screening intentions among White and Latina women, there were no significant differences 
among African American women. This at least suggests that with regard to mammography screening, 
there may be differences across ethnic and/or cultural groups.  

 
It is also conceivable that the weaker persuasive effects resulting from loss-framed appeals are 

evidence of certain unintended responses to health messages. Research on fear appeals (Witte, 1992, 
1994) indicates that when individuals lack adequate perceptions of personal and/or response efficacy, they 
may respond defensively to threat-based messages. Although the results of this study do not indicate 
negative responses to loss-framed appeals, the results may be indicative of other unintended 
consequences, such as desensitization (Cho & Salmon, 2007).  
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In addition, how this study was performed may offer additional explanation. Specifically, 
participants completed the study in a natural setting, whereas more traditional message-framing research 
has been carried out in laboratory settings. Prior mammography-screening research (Finney & Iannotti, 
2002) found that the greater persuasiveness of loss-framed appeals over gain-framed appeals may not 
generalize beyond the laboratory context. Therefore, it is unclear whether the current results would be 
replicated in a more controlled environment.  

 
Need for Cognition 
 

In contrast to prior research, the results of this study indicate that NFC failed to moderate the 
relationship between message framing and health intentions. Post hoc analyses did reveal significant 
interactions between NFC and message framing on certain precursors to health outcomes. Consequently, 
these results offer a more nuanced examination of how message framing may impact user involvement in 
health messages and broader judgments of message value. Prior message-framing research found no 
superiority of loss-framed appeals in generating message engagement for early detection behaviors 
(O’Keefe & Jensen, 2008). This study extends these findings by showing that varying levels of NFC may 
impact when gain-framed appeals stimulate enhanced attention over loss-framed appeals. In addition, 
when individuals possess higher levels of NFC, gain-framed appeals may be perceived as holding more 
value, a central determinant of persuasive effects (Dillard et al., 2007). Moreover, the significance of NFC 
in affecting the impact of message framing on overall health intentions was captured via the moderator–
mediator results. Specifically, these findings indicate that when individuals possess higher levels of NFC, 
gain-framed messages can have an indirect impact on mammography-screening intentions through 
enhanced engagement and perceived message value.  
 
Indirect Effects of Message Framing 

 
The results from this study underscore how both gain- and loss-framed messages can ultimately 

influence health intentions through cognitive and affective pathways. Overall, loss-framed messages were 
less persuasive, but they produced greater perceived worry than gain-framed messages. This enhanced 
concern directly led to higher mammography-screening intentions. Conversely, gain-framed messages 
were perceived as more credible, with greater perceived credibility also predicting higher mammography-
screening intentions. Although greater perceived worry does reflect that loss-framed messages made a 
noticeable impression on participants, it may be the case that individuals look to other signals and/or 
preferences to assess the overall message effectiveness. For example, given the feelings of anxiety 
generated by worry, individuals may prefer alternative appeals that produce more positive emotions. 
Thus, future message-framing investigations may assess message preferences and ultimately employ 
more tailored message approaches (see Rimer & Kreuter, 2006). In addition, although loss-framed 
appeals may generate worry (as evidenced by these findings), which is an adaptive response to 
threatening appeals, they may also trigger fear response (as noted in extended parallel process model 
approaches), which may lead to defensive avoidance strategies, including message rejection.  

 
Overall, however, both cognitive and emotional reactions to framed messages produced desired 

changes in behavioral intentions. Highlighting these intervening mechanisms is critical to ensuring more 
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powerful health effects. In particular, as opposed to preferring one message-framing strategy over 
another, researchers may look to strengthening specifically components of gain- and loss-framed appeals 
to maximize effectiveness. To achieve the most positive health outcomes, message designers may look to 
create loss-framed messages that stimulate the greatest personal concern (while limiting possible 
defensive reactions) and gain-framed messages that are perceived as most believable. Drawing from fear-
appeal theories such as the extended parallel process model, loss-framed appeals that also induce high 
levels of efficacy may be highly persuasive within the context of early detection behaviors such as 
mammography screening. In this regard, loss-framed messages can lead individuals to feel legitimate 
personal concern, while also ensuring that they fully embrace the message arguments.  
 
Practical Perspectives 

 
Addressing the impact of framing effects on a non-Westernized nation such as India is critical 

given this country’s steady growth (United Nations Department of Economic and Social Affairs/Population 
Division, 2014) coupled with alarmingly high breast cancer rates (Ferlay et al., 2015). The current study 
findings suggest that among Indian women, mammography-screening messages stressing the positive 
consequences related to getting screened (i.e., gain-framed messages) ultimately lead to higher levels of 
mammography-screening intentions than messages highlighting the negative consequences associated 
with failing to get screened (i.e., loss-framed messages). Furthermore, gain-framed appeals generate 
greater attention, and are perceived as more credible and valuable than loss-framed appeals. 
Consequently, public health campaigns in India should center on more prevention/promotion-focused 
messaging while minimizing fear-appeal strategies.  

 
In addition, given that message responses, such as message engagement and message 

impressions, play a critical role in determining persuasive effects, the Indian public health community 
must continue to explore message design strategies that stimulate interest and result in more favorable 
judgments toward gain-framed appeals. 

 
Limitations and Areas for Future Research 

 
One limitation of this study was the presentation of strictly narrative-type evidence to 

participants. This approach was used to focus primarily on the main effect of message framing on Indian 
women’s mammography-screening intentions as well as the moderating role of NFC. However, there is a 
substantial body of research exploring how both informational/statistical appeals as well as 
narrative/exemplar appeals aid in persuasive effects and the possible interactions between message 
framing and evidence format (Allen & Preiss, 1997; Cox & Cox, 2001; Yu, Ahern, Connolly Ahern, & Shen, 
2010). Future investigations of similar non-Westernized populations may explore additional relationships 
between message framing, NFC, and evidence type. 

 
Second, this study was conducted outside a laboratory setting. This limited the ability to control 

for any confounding variables that may have biased the results. Although it is beneficial to expose 
participants to health messages in more natural settings, researchers should attempt to replicate these 
findings in a more controlled environment.  
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Third, the distinctive features of the study design and population limit the ability to draw larger 
conclusions from the results. Specifically, this study strictly examined one early detection behavior. To 
draw broader generalizations from these results, future investigators should address other health issues 
(e.g., other cancer screenings; sexually transmitted infections [STI/HIV] tests). Similarly, the vast 
majority of participants reported some level of higher education. Given that education had a surprisingly 
negative impact on message perceptions (see Table 3), it is critical that future investigators seek to 
replicate these results among women with a greater diversity in educational attainment.  
 

Conclusion 
 

This study investigated moderating and mediating factors to explain the impact of message-
framing appeals on Indian women’s mammography-screening intentions. Contrary to prior investigations 
of early detection behavior, gain-framed messages were broadly more effective at inducing 
mammography-screening intentions than loss-framed messages. Furthermore, results indicated that NFC 
did not impact the effect of message framing on intentions, but rather how framing strategy influenced 
message responses. In particular, at high levels of NFC, gain-framed messages generated greater 
message attention and perceived message value than loss-framed appeals. Importantly, the findings from 
mediation tests revealed distinct pathways whereby both gain- and loss-framed messages indirectly 
influenced mammography-screening intentions. Specifically, whereas gain-framed messages were 
perceived as having greater credibility, loss-framed messages induced more personal worry.  
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