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Abstract

The global outbreak of COVID-19 in 2020 has led to the dominance of COVID-19 prevention information on all media channels.
Drawing on the ability—motivation model of information processing, this study examined how such an information overabundance
hampered individuals’ ability and motivation to process in the era of COVID-19. With a survey conducted from 493 participants, we
found that less message elaboration of COVID-19 prevention information was predicted by greater message fatigue, a state of low
motivation due to information overabundance. In addition, greater message fatigue was accompanied by greater information overload,
a state of low ability due to information overabundance. Moreover, certain motivation-related (i.e. health status, trait reactance and
frequency of information seeking) and ability—related factors (i.e. health literacy, health status, trait anxiety and information quality)
were found to be associated with message fatigue and information overload, respectively. The theoretical and practical implications
are discussed.
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Starting from the end of 2019, COVID-19 has infected 510 million people, caused more than 6.22 million deaths and
affected dozens of economies, as of 25 April 2022 [1]. Because of its significant impacts on individual lives, COVID-19
has resulted in public and media attention. A large amount of relevant information is disseminated through various media
channels. On the one hand, providing COVID-19 health information is critical in helping people understand the disease
and make informed decisions on how to protect their health [2,3]. On the other hand, there is evidence showing that the
overabundance of information would lead to a reduction in message elaboration, which is featured with ‘careful and
thoughtful consideration of the true merits of the information presented in support of an advocacy’ [4—6]. Less elabora-
tion has been found to be linked to an increased likelihood of sharing fake news, ineffective learning of new knowledge
and decreased adherence to preventive rules and guidance [4,5].
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According to research on information processing, message elaboration requires a large amount of cognitive effort, the
extent of which is primarily determined by the ability or motivation to process [7]. A lower level of ability or motivation
to process is associated with less message elaboration [4]. In light of this perspective, our study focuses on the factors that
would hamper individuals’ ability and motivation to process COVID-19-related information. Our study seeks to extend
previous studies in three ways. First, we offer a theoretical explanation for how message elaboration is impacted by the
information overabundance. Specifically, we propose that information overabundance can result in information overload,
which is linked to a reduction in the ability to process information [8]. Meanwhile, repetition of similar information can
cause message fatigue, which is linked to decreased motivation to process [9]. Both information overload and message
fatigue further reduce message elaboration [6,10].

Second, we investigate who is less capable and less motivated to process when a large amount of information about
COVID-19 is repeatedly offered. We also seek to understand what types of messages tend to decrease information-
processing ability and motivation. Although the amount of health information is the predominant predictor, certain per-
sonal and message characteristics associated with cognitive capacities determine the extent to which a person suffers
from information overload [11,12]. Some individual and message characteristics associated with the motivational state
of information processing would also inform one’s experience of message fatigue [10]. As such, the present study exam-
ines the impacts of these individual and message factors in the context of processing COVID-19 prevention information.

Finally, we aim to advance the current literature on information overabundance by modelling the interaction between
information overload and message fatigue. Extant research shows that both information overload and message fatigue
may explain why information overabundance decreased information processing, whereas information overload and mes-
sage fatigue operate in different ways. Considering that some studies discovered connections between information over-
load and message fatigue [13,14], we employ the ability—motivation model of information processing, in attempts to
examine how information overload and message fatigue would interact to influence information processing.

|. Information overabundance and the ability-motivation model of information
processing

The model we proposed in this article draws from persuasion research, which describes the shape and change of attitudes
through information processing [4,15,16]. Specifically, it is believed that the amount of cognitive effort assigned to
information processing determines attitude changes [4,15]. The greater the cognitive effort, the greater the message ela-
boration, which involves careful and thoughtful consideration of the information. Conversely, little cognitive effort leads
to greater reliance on simple cues available in persuasion settings and inattention to the messages. Whereas there exist
debates about how the effortful and less effortful processing impact persuasive outcomes, respectively, a core assump-
tion shared by researchers is that although both processing routes can jointly influence persuasion, the effortful process-
ing predicts higher effectiveness [4,7,15—17]. Consistently, empirical evidence shows that more message elaboration is
related to longer memory of information [18,19], a more comprehensive understanding of health risks [20-22], greater
attitude certainty [18,19,23,24] and more informed health decision-making [20,22].

Given the relationship between cognitive effort and message elaboration, the impact of information overabundance on
message elaboration can be explained by its impact on cognitive effort assigned to information processing. In specific,
processing effort is determined by individuals’ cognitive capacity and motivation to process [4,7]. Information overabun-
dance, on the contrary, impedes ability and motivation. Regarding the ability, a large body of literature indicates that
humans have limited cognitive capacity processors and may struggle with processing large amounts of information [25—
31]. When the amount of information is beyond their information-processing capacity, people will feel overloaded, which
is featured with a state of being overwhelmed and confused to process the information properly and effectively [8,32,33].

Information overload has been found in many health contexts. Cancer patients, for example, are frequently overloaded
by the abundance, uncertainty and complexity of cancer information [12,34,35]. In the same vein, as we learn more about
the novel coronavirus and its consequences, the information on how to protect ourselves from COVID-19 is not only
increasing but also changing constantly [36]. As a result, greater cognitive efforts are required to keep up with the con-
stant information influx on COVID-19, putting people at risk of information overload [37—39]. In response, people tend
to seek simple but mostly unhelpful information, rely their decisions on simple cues, neglect details, and in some cases,
avoid information processing totally [6,37,40,41]. In light of this evidence, we pose the following hypothesis:

Hypothesis 1 (H1): Information overload is negatively related to message elaboration of COVID-19 prevention
information.
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Aside from ability, a growing body of literature warns that large amounts of information can lead to message fatigue
and a decreased motivation to allocate processing efforts [9,10,42,43]. Message fatigue is a result of excessive exposure
to messages pertaining to a common persuasive target [10]. Cognitively, message fatigue is described as (1) perceived
over-exposure, which refers to the frequency of exposure to a particular class of messages has exceeded the desired level,
and (2) perceived redundancy, which refers to the perception that incoming messages are repetitive and overlapping [10].
At the experiential level, message fatigue is associated with (1) emotional exhaustion, a feeling of exhaustion and burn-
out, and (2) emotional tedium, a feeling of boredom [10]. As a factor that closely relates to one’s motivational state, mes-
sage fatigue energises disengagement with information processing in a variety of health contexts (e.g. unprotected sex,
obesity and smoking) [9,10,44]. In the case of COVID-19 prevention information, scholars have forewarned the potential
of message fatigue after hearing constant and repetitive reminders of the importance of social distancing practices, saniti-
sation, masks and quarantines [45]. Naturally, a person would avoid elaboration of any message related to COVID-19 if
they have been wearying of hearing these messages [46].

Hypothesis 2 (H2): Message fatigue is negatively related to message elaboration of COVID-19 prevention
information.

I.1. Individual and message differences in ability and motivation to process

While information overabundance, in general, leads to a decrease in processing ability (due to information overload) and
motivation (due to message fatigue), not everyone will experience the same extent of information overload and message
fatigue. In other words, when surrounded by a wealth of health information, some people tend to go through higher levels
of information overload and message fatigue due to individual characteristics and types of messages they received. Thus,
the second goal of our study is to examine the impacts of these individual and message factors.

Since the nature of information overload is explained by people’s limited cognitive capacities, literature has sup-
ported the negative relationship between individual cognitive ability and information overload. In specific, people
who have health literacy [47,48] and are with high trait anxiety [11] are considered as the population with a lower
level of cognitive ability. Consequently, they are more likely to suffer from information overload [6,11]. Moreover,
certain message characteristics would promote or hinder individuals’ information-processing abilities. To elaborate,
high-quality information increases the efficiency with which information is used to meet people’s needs and goals.
On the contrary, when low-quality information is received, extra cognitive resources are required to discern the cor-
rect information from a plethora of irrelevant and useless information [49]. People could feel overloaded as a result
of such a tedious process [49].

Hypothesis 3 (H3): Trait anxiety is positively related to information overload about COVID-19 prevention
information.

Hypothesis 4 (H4): Health literacy (a) and information quality (b) are negatively related to information overload about
COVID-19 prevention information.

Message fatigue represents a low motivational state of information processing. Individual differences in motivation to
know more are expected to relate to it. For instance, the use of active media channels (i.e. printed media and the Internet)
and frequent information seeking already reflect the audience’s greater health orientation, which refers to the extent to
which individuals are motivated towards health issues [12,50]. On the contrary, the use of passive media channels and
infrequent information seeking indicates that the audience is less health-oriented because they are exposed to health
information passively [12,50]. Thus, we can anticipate that COVID-19 information use from active media channels and
frequent information seeking will be inversely associated with message fatigue.

Hypothesis 5 (H5): The uses of active media (a) and the frequency of COVID-19 information seeking (b) are nega-
tively associated with message fatigue about COVID-19 prevention information.

Furthermore, based on the relationship between individual motivation and message fatigue, we also pose research
questions about the role of health status and trait reactance in message fatigue. In terms of health status, some studies
find that poor health is positively correlated with motivation to obtain health knowledge because people who believe
they are in poor health (e.g. cancer patients) want to learn more about how to protect themselves from health risks. In
view of this, high-risk COVID-19 populations [51,52] are less susceptible to message fatigue. Other studies have found
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that because they are the primary target of health-promoting messages, people of poor health status tend to receive much
more health information than those in good health [9,44]. As a result, even though they are motivated to protect them-
selves, the amount of incoming information could have exceeded the desired frequency [10]. If this is the case, it is also
possible that high-risk populations of COVID-19 will report greater message fatigue.

Research Question 1a (RQ1a): How is health status associated with message fatigue about COVID-19 prevention
information?

In terms of trait reactance, previous research has found that message fatigue caused psychological reactance [53].
However, it is still unclear if message fatigue increases when an individual is internally more probably to experience
psychological reactance. After all, high trait-reactant individuals have a strong desire for independence and autonomy,
thereby being less motivated to process persuasive messages, including COVID-19 prevention information, than their
low trait-reactant counterparts [54—57]. Therefore, message fatigue may occur when high trait-reactant individuals are
constantly and repetitively exposed to messages they have been avoiding.

Research Question 2 (RQ2): How is trait reactance associated with message fatigue about COVID-19 prevention
information?

Finally, we anticipate that certain message characteristics can reduce message fatigue by raising people’s motivation
to process information. For example, previous studies have investigated how the valence of message frames could influ-
ence message fatigue [10,44]. Health promotion messages are presented in either a positive or a negative frame, with the
former emphasising the benefits of compliance and the latter emphasising the costs of non-compliance [58]. There has
yet to reach a consensus on the effectiveness of negatively framed and positively framed health promotion messages
[59]. However, evidence shows that negative frames could elicit a desire for knowledge on how to prevent negative
health effects [60,61]. In other words, when people receive negatively framed health messages, they are more motivated
to elaborate, which reduces the likelihood of message fatigue. In light of this evidence, we propose the following
hypothesis:

Hypothesis 6 (H6): COVID-19 messages that are framed negatively are associated with less message fatigue than
COVID-19 messages that are framed positively.

[.2. The relationship between information-processing ability and motivation

In the last two sections, we have proposed an ability—motivation model of information processing when information is
overabundant. Another major issue of this model is how the ability path and the motivation path interact. To address this
research question, first, we examine the relationship between information overload, which represents a lack of processing
ability, and message fatigue, which represents a lack of processing motivation. Second, we focus on whether and how the
individual and message factors related to cognitive capacities may influence message fatigue. Similarly, we also investi-
gate whether and how the individual and message factors related to motivation may influence information overload.

Only a few studies have examined how feelings of overload impacted feelings of fatigue in the use of social media.
For example, Lee et al. [13] and Hwang et al. [14] found that an overload of SNS messages would cause a loss of atten-
tion, which was accompanied by feelings of fatigue after a session of SNS uses. Fu and Li [62] and Whelan et al. [63]
found that overloads of both information overflow on social media platforms and the platforms’ communication demands
made social media usage an exhausting task, leading to strong feelings of social media fatigue. To date, few studies have
empirically investigated the impacts of information overload on message fatigue in general. In addition, it is still
unknown whether feelings of fatigue would amplify the feelings of overload.

Research Question 3 (RQ3): What is the relationship between information overload and message fatigue about
COVID-19 prevention information?

Regarding the roles of individual and message factors, the literature suggests that processing motivation may influence
information overload. Chae et al. [11] argue that greater motivation to know more predicts greater efforts in message ela-
boration. Greater message elaboration then facilitates effective learning, thereby attenuating the feelings of overload
[64,65]. In this vein, both poor health status (e.g. family cancer history) and health information use from active media
channels indicate high motivation to know more and thus would be negatively associated with more information overload
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Figure 1. Conceptual model.

[11]. The relationship between individual/message differences in ability and message fatigue is less clear. So et al. [10]
suggest that people will be tired of excessive exposure to health messages, regardless of their ability to obtain, process,
understand and communicate health information. In line with this viewpoint, health literacy was found to be unrelated to
message fatigue [10]. However, there is evidence that other ability-related factors, such as education levels, predict mes-
sage fatigue. Taken together, we pose the following hypotheses and research questions:

Hypothesis 7 (H7): Populations with poor health status experience lower levels of information overload about
COVID-19 prevention information than those with excellent health status.

Hypothesis 8a (H8a): Trait reactance is positively associated with information overload about COVID-19 prevention
information.

Hypothesis 8b—8c (H8b—8c): The use of active media (a), the frequency of COVID-19 information seeking (b) and
message frame (c) are negatively associated with information overload about COVID-19 prevention information.
Research Question 4 (RQ4): How are trait (a) anxiety, (b)health literacy and (c) information quality associated with
message fatigue about COVID-19 prevention information.

Based on the hypotheses and research questions, a conceptual model of this study is visually displayed in Figure 1.

2. Method
2.1. Participants

We recruited participants from Amazon Mechanical Turk (MTurk). The final sample consisted of 493 participants rang-
ing from 18 to 75 years old (M = 35.77 and SD = 12.17). The majority of participants (40.8%) were females (n = 201),
and 61.1% of them were identified as White (n» = 301). The majority of participants (74.8%) obtained at least an under-
graduate degree, and 32.9% had a household income equal to or more than US$70,000. Each participant was paid
US$0.30 for completing our questionnaire.

2.2. Procedure and measures

Before the questions, participants were given the consent form. After they gave their consent to participate in the study,
they were directed to the online questionnaire. They first answered demographic questions about their age, gender, race,
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education level and income. Second, they were asked to report their health status. Participants with certain medical con-
ditions [66] were coded as people with poor health status.

Third, health literacy was assessed on a seven-item scale [67] (e.g. ‘how easy would you say it is to find information
on treatments of illnesses that concern you’; « = 0.90, M = 3.83 and SD = 0.61). Fourth, participants were also asked
about their trait anxiety level [11] (e.g. ‘how often you have been bothered by little interest or pleasure in doing things’;
four items; & = 0.89, M = 2.50 and SD = 1.07) and their trait reactance level [56] (e.g. ‘I became frustrated when I am
unable to make free and independent decisions’; eleven items; & = 0.90, M = 3.03 and SD = 0.89).

Then, regarding the use of media channels, participants reported the frequency of their health information use from
nine sources: newspapers, magazines or newsletters (printed media; M = 2.68 and SD = 1.32); television news, televi-
sion health programmes (television media; M = 3.10 and SD = 1.31); online newspapers, professional health-related
websites, social networking sites or online communities (the Internet; M = 3.32 and SD = 1.18); and family and friends,
and healthcare professionals (interpersonal communication; M = 3.20 and SD = 1.22). They were also asked to indicate
the valence of the health information they received [68] (costs of not conducting COVID-19 prevention strategies — ben-
efits of conducting COVID-19 prevention strategies; M = 3.93 and SD = 1.13), the quality of the information (e.g. ‘The
COVID-19 prevention messages I received were credible’; five items, = 0.89, M = 4.00 and SD = (.78) and the fre-
quency of their COVID-19 information seeking [12] (M = 2.66 and SD = 1.14).

Furthermore, information overload was measured using 13 items adapted from Jensen et al. [69]. The scale has been
used in several studies, specifically to assess information overload in the health field [70,71]. Sample items included ‘It
seems like there are new COVID-19 preventive recommendations every day’. The reliability measured by Cronbach’s
alpha was 0.94 (M = 2.94 and SD = 0.96).

We measured message fatigue with a 17-item scale adapted from So et al. [10]. The scale measures message fatigue,
which includes perceived over-exposure, perceived redundancy, perceived exhaustion and perceived tedium. The mea-
surement has been used in different health contexts, including safe sex, anti-obesity [10] and COVID-19 prevention infor-
mation [72]. Sample items include ‘There are simply too many health messages about COVID-19 preventive measures
nowadays’. For the current sample, the reliability measured by Cronbach’s alpha was 0.95 (M = 3.31 and SD = 0.96).

We measured message elaboration [73] on a three-item scale. Sample item includes ‘I try to think thoroughly to bet-
ter understand the information about COVID-19 preventive measures’ (« = 0.74). All aforementioned measures were
assessed on a 1-5 Likert-type scale.

3. Results

The data were analysed using the Statistical Package for Social Sciences (SPSS 26.0) [74] for descriptive analysis and
the Mplus (version 7.4) [75] for structural equation modelling (SEM) [76]. We presented the correlations between all the
variables in Table 1.

Prior to the path analysis, we conducted a confirmatory factor analysis (CFA) on all latent variables to verify the
measurement model. According to Hu and Bentler’s [77] two-index presentation strategy recommendations, a good-fit
model should satisfy one of the following combinations: (1) comparative fit index (CFI)/Tucker—Lewis index
(TLI) > 0.95, standardised root mean square residual (SRMR) < 0.09, or (2) root mean square error of approximation
(RMSEA) < 0.06, SRMR < 0.09. Our measurement model achieved an acceptable fit (x*(2459) = 5897.34, p
< 0.05, RMSEA = 0.05 (90% CI = (0.05, 0.06)), CFI = 0.85, TLI = 0.84, SRMR = 0.08).

To test the research questions and hypotheses, we specified our model with 14 exogenous variables. Because two of
these exogenous variables (i.e. race and health status) are dichotomous variables, they were contrast coded (white = 1
and non-white = —1; low in health risk = 1 and high in health risk = —1). The initial process model demonstrated poor
fit: x*(11) =242.2,p < 0.001, RMSEA = 0.21 (90% CI = (0.19, 0.23)), CFI = 0.79, TLI = 0.33, SRMR = 0.13.

The modification indices suggested allowing information quality and health literacy to predict message elaboration.
With these modifications, the model fit improved substantially (x*(9) = 24.13, p = 0.04, RMSEA = 0.06 (90%
CI = (0.03, 0.09)), CFI = 0.99, TLI = 0.95, SRMR = 0.03). The final model is presented in Figure 2, and the coefficient
of every path was summarised in Table 2.

The H1-H2 predicted the impacts of information overload and message fatigue on message elaboration of COVID-
19 prevention information. As shown in Table 1, we found that message fatigue was negatively associated with message
elaboration (b =—0.22, SE = 0.05, t = —4.32, p < 0.001, 95% CI (-0.45, —0.29)). H2 was supported. On the contrary,
information overload was positively associated with message elaboration (b = 0.20, SE = 0.05, t = 4.01, p < 0.001,
95% CI (0.10, 0.29)). H1 was not supported.

H3-H4 focused on the impacts of ability-related factors on information overload. A significant and positive relation-
ship between trait anxiety and information overload was found (b = 0.08, SE = 0.04, ¢t = 2.20, p = 0.03, 95% CI (0.01,
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Figure 2. Final model.
Dashed lines are insignificant paths.
Table 2. Coefficient of every path in the final model.
Paths Standard beta SE t value 95% ClI
Information overload
Health literacy -0.15 0.06 -2.68 [-0.26, -0.04]
Trait anxiety 0.08 0.04 2.20 [0.01, 0.16]
Information quality -0.37 0.04 -8.60 [-0.45, -0.28]
Health status -0.10 0.03 -3.03 [-0.16,-0.03]
Trait reactance 0.47 0.04 11.06 [0.39, 0.55]
Valence of message frame 0.03 0.03 1.09 [-0.02, 0.08]
Use of print media 0.06 0.03 1.92 [-0.001, 0.11]
Use of television media 0.04 0.03 1.21 [-0.02, 0.09]
Use of the Internet 0.03 0.03 1.00 [-0.03, 0.08]
Interpersonal communication -0.01 0.03 -0.09 [-0.06, 0.06]
Frequency of information seeking 0.03 0.03 1.00 [-0.03, 0.09]
Message fatigue
Health status -0.10 0.03 =291 [-0.17,-0.03]
Trait reactance 0.44 0.05 9.83 [0.36, 0.53]
Valence of message frame 0.05 0.03 1.69 [-0.01, 0.10]
Use of print media 0.04 0.03 1.40 [-0.02, 0.10]
Use of television media 0.02 0.03 0.73 [-0.04, 0.08]
Use of the Internet 0.04 0.03 1.18 [-0.03, 0.10]
Interpersonal communication -0.02 0.03 —-0.65 [-0.08, 0.04]
Frequency of information seeking -0.12 0.03 -3.74 [-0.19, -0.06]
Health literacy 0.02 0.06 0.36 [-0.10, 0.14]
Trait anxiety 0.05 0.04 1.21 [-0.03, 0.13]
Information quality -0.39 0.05 -8.47 [-0.48, -0.30]
Message elaboration
Information overload 0.20 0.05 4.01 [0.10, 0.29]
Message fatigue -0.22 0.05 -4.32 [-0.31,-0.12]
Information quality 0.54 0.04 13.23 [0.46, 0.62]
Health literacy 0.30 0.05 5.79 [0.20, 0.40]
Information overload <-> Message fatigue 0.27 0.02 11.54 [0.23, 0.32]

Bold lines are significant paths.
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0.16)). In addition, we found that health literacy (b = —0.15, SE = 0.06, t = -2.68, p = 0.01, 95% CI (-0.26, —0.04)) and
information quality (b =—0.37, SE = 0.04, t =-8.60, p < 0.001, 95% CI (-0.45, —0.28)) were negatively associated
with information overload. H3b and H4b—H4c were supported.

H5-H6 and RQI1-RQ2 focused on the impacts of motivation-related factors on message fatigue. First, we found that
message fatigue was significantly influenced by individuals’ health status (b = —0.10, SE = 0.03, r = -2.91, p = 0.004,
95% CI (-0.17, —0.03)). The populations of poor health status (M = 3.68 and SD = 0.76) experienced higher levels of
message fatigue than healthy populations (M = 3.16 and SD = 0.95). Second, we found a significant relationship
between trait reactance and message fatigue. People of higher trait reactance were more probably to experience message
fatigue than those of low trait reactance (b = 0.44, SE = 0.05, t = 9.83, p < 0.001, 95% CI (0.36, 0.53)). Furthermore,
in line with H5b, a negative relationship between the frequency of information seeking and message fatigue was found
(b=-0.12, SE =0.03, ¢t =-3.73, p < 0.001, 95% CI (-0.19, —0.06)). No evidence showed that the use of active media
channels and negative message frames were significantly related to message fatigue. H5a and H6 were not supported.

RQ3 asked about the interaction between information overload and message fatigue about COVID-19 prevention
information. The result showed that information overload and message fatigue were positively interrelated (b = 0.27,
SE =0.02,r=11.54, p < 0.001, 95% CI (0.23, 0.32)). H7-H8 and RQ4 focused on the impacts of ability-related fac-
tors on message fatigue and of motivation-related factors on information overload. Information quality, as an ability-
related factor, was found to be negatively related to message fatigue (b = —0.39, SE = 0.05, r = —-8.47, p < 0.001, 95%
CI (—0.48, —0.30)). In the meanwhile, as motivation-related factors, trait reactance and health status are significantly
related to information overload. Supporting H8a, trait reactance is positively related to information overload (b = 0.47,
SE =0.04, t = 11.06, p < 0.001, 95% CI (0.39, 0.55)). However, contradictory to H7b, populations of poor health sta-
tus (M = 3.34 and SD = 0.83) experienced higher levels of information overload than populations of excellent health
status (M = 2.75, SD = 0.93; » = —0.10, SE = 0.03, = -3.03, p = 0.002, 95% CI (-0.16, —0.03)). We did not find that
other ability-related factors, including trait anxiety (RQ4a) and health literacy (RQA4b) related to message fatigue. We
also did not find the significant influences of other motivation-related factors, including the use of active media channels
(H8b), the frequency of COVID-19 information seeking (H8c) and the message frame (H8d) on information overload.

4. Discussion

Drawing on the ability—motivation model of information processing, we investigated how information overabundance
hampered individuals’ ability and motivation to process COVID-19 prevention information. As predicted, less message
elaboration of COVID-19 prevention information was associated with greater message fatigue, a state of low motivation
due to information overabundance. On the contrary, more message elaboration was associated with greater information
overload, a state of low ability due to information overabundance, inconsistent with our proposal. In addition, the results
supported our predictions that the state of ability and the state of motivation were interrelated when processing overa-
bundant information.

Theoretically, our results add to the body of research on how people process information when there is so much of it.
Previous research has established a variety of internal and external factors that may play a role in processing overabun-
dant information [10—12,44]. We theorised the relationship between those factors and information processing in this
study, focusing on motivation and ability. Specifically, we found that an increase in message fatigue about COVID-19
prevention information was associated with a decreased likelihood of message elaboration. In summary, these findings
support our proposal that the reduced message elaboration would be linked to a lack of motivation to process due to an
overabundance of COVID-19 prevention information.

Regarding the ability path, in line with previous studies, as a state of low ability to process, greater information over-
load about COVID-19 prevention information was associated with low individual cognitive capacities (e.g. trait anxiety
and low health literacy) and message factors that would increase processing difficulties (e.g. low information quality)
[11,12]. However, contrary to our prediction, greater information overload led to more message elaboration. Despite the
fact that information overload represents a low processing ability, only a few studies have empirically examined and
reported inconsistent relationships between information overload and actual message elaboration [6]. Our finding is con-
sistent with Cheng et al’.s [78], which found a positive relationship between information overload and message elabora-
tion. This finding also paved the way for future research to consider the interaction between the motivation path and the
ability path. Information overload leads to confusion and anxiety among health consumers [48]. As a result, rather than
assuming its direct and negative impact on message elaboration due to a state of low ability [6,12,69,79], it is possible
that for those highly motivated, even though they are overloaded and feel difficult to process a large amount of informa-
tion, the feelings of confusion and anxiety make them elaborate more for further clarification and better comprehension
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[64,65,78]. On the contrary, when one’s motivational state is unconstrained, information overload may function indir-
ectly by reducing motivation to process.

Consistently, we found the interrelationship between information overload and message fatigue. Greater information
overload was accompanied by greater message fatigue. Furthermore, it was found that individual differences in motiva-
tion (i.e. trait reactance) play a significant role in the occurrence of information overload, a state of low processing abil-
ity. In a similar vein, message factors that influence cognitive capabilities (i.e. information quality) were related to the
likelihood of message fatigue, a state of low motivation to process. Along with these findings, we can conclude that
decreased message elaboration on COVID-19 prevention information is the product of an interplay between low ability
and low motivation to process due to information overabundance.

Not surprisingly, there are also other findings that were inconsistent with our predictions. First, because poor health
status is an indicator of low motivation, as a factor that often suggests high motivation to know more, poor health status
was found to be positively associated with message fatigue and information overload. This finding supports So and
Popova [9] and So and Alam’s [44] claim that in the case of information overabundance. In addition, some scholars
point out that poor health status may also relate to a low ability to process, given that people with a poor health status
have a higher level of risk perception, which is positively related to worry and anxiety [11,12,80—82]. As a result, as an
indicator of low motivation and low ability, it is possible that poor health status has led to greater message fatigue and
more information overload about COVID-19 prevention information, as shown in our study.

Second, we did not find associations between the valence of message frames and the use of active channels with mes-
sage fatigue and information overload. These null findings highlighted the distinct nature of COVID-19, a global pan-
demic, in comparison with other public health issues. For example, in light of other health topics, the audience is
disposed towards an active information-seeking orientation when using active media channels [12,50]. However, the
unprecedented media and public attention on COVID-19 has led to continuous updates and intensive repetitions of
related information on every media channel [45]. People may passively receive it even though they are using active
media for other purposes. Consequently, the use of active media channels may no longer represent greater motivation
for COVID-19 prevention information. Finally, in line with previous studies [44,53], the negative message frames did
not increase people’s motivation to process, which in turn did not attenuate message fatigue. Future studies should
explore other message characteristics that have the potential to facilitate information-processing motivation when people
are suffering from excessive exposure [10].

Practically, the findings of our study call for constant attention and efforts to understand the potential negative
impacts of information overabundance. Especially in the response to a global pandemic, a tremendous amount of mes-
sages were sent out to persuade people to adopt prevention measures such as social distancing, sanitisation, wearing
masks and quarantines. As shown in our study, receiving such a large amount of information in a short time would make
people feel overloaded and fatigued, which consequently dampened their abilities and motivations for message elabora-
tion. Moreover, given that both information overload and message fatigue are related to certain individual and message
characteristics, our study provides tactics that can be used to attenuate the negative effects of information overabun-
dance. For example, tailored and interactive tools, such as Al-chatbots, can be used to offer personalised information
and address individual concerns about COVID-19 [83,84]. In addition, the quality of information needs to be improved
to promote people’s ability and motivation to process large amounts of information [38].

5. Limitations and future research

Several limitations associated with our study need to be addressed. First, our sample is relatively skewed in terms of edu-
cation, with 74.8% of participants having at least an undergraduate degree. In the future, researchers should use quota
sampling as the sampling method to make the sample represent the target population. Second, although the cross-
sectional nature of our study reflected participants’ real-life experiences of COVID-19, it was impossible to infer causal-
ity from the current data. Future research should empirically manipulate the message factors (e.g. information quality and
valence of message frame) and excessive exposures to a group of messages (i.e. information overload and message fati-
gue) to test their influences through the ability and the motivation paths. Moreover, our study focused on the decreased
information processing about an epidemic: COVID-19. More work on other public health topics is needed to the generali-
sability of the ability—motivation model.
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