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Abstract

Online medical consultation has become increasingly popular, while little is known about what
features of such service can impact users’ emotions and behaviours. This study looked into the
language features of online text-based medical consultation. Specifically, the aim of this paper
was to examine the effects of vague language (i.e., non-specific, imprecise language) on healthrelated uncertainty, and its affective and behavioural consequences, while considering individual
differences in regulatory focus. A between-subject (vague language vs. precise language vs.
control condition) web-based experiment was conducted (N = 249), where participants in the
experimental groups read virtual doctor-patient conversations where the doctor used either
vague or precise language. Results showed that vague language induced more uncertainty than
precise language (p = .010); such uncertainty was appraised as a danger (r = .18, p = .004) but not
an opportunity (r = .01, p = .932), and subsequently led to negative emotions (r = .45, p < .001).
No effects were found on behavioural outcomes, and there was no moderation from regulatory
focus. The results suggest that online healthcare providers should refrain from using vague
language in communication with patients to avoid eliciting uncertainty and subsequent negative
feelings. Future research is needed to further examine the behavioural effects of uncertainty and
explore factors that could foster the appraisal of opportunity.
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The use of the Internet as a source of health-related information has been increasing in recent years
(Kummervold et al., 2008; Ybarra & Suman, 2006). In 2014, six out of 10 European citizens used
the Internet to search for health-related information within the last 12 months (European
Commission, 2014). The download of health applications in 2016 reached 3 billion globally and
is expected to increase at a yearly growth rate of 16% (Research2Guidance, 2017). With the
significance of the Internet in the healthcare field, developing innovative ways for doctor-patient
interaction has been of interest to researchers, practitioners, and patients (Dicianno et al., 2014;
Jung & Padman, 2015). Online medical consultation is a recent innovation, which does not require
a face-to-face visit and enables more flexibility for both patients and doctors (Lin et al., 2005;
Whitten et al., 2007). Online medical consultation was found promising in high patient satisfaction
level in terms of access, cost, convenience, and empowerment (Albert et al., 2011; Lu et al., 2011).
As a consequence, this service has been gaining increasing popularity. A review has found that the
service of online medical consultation has grown at an average rate of 150% every five years since
the year of 2000 (Al-Mahdi et al., 2015). Furthermore, a very recent survey reported that more
than 50% of clinicians in Europe have adopted digital technologies such as apps and telemedicine
to provide healthcare services (Deloitte Centre for Health Solutions, 2020). A new surge of
research on this topic has been growing, concerning user motives and barriers (Flynn et al., 2009;
Nijland et al., 2009), usage patterns (Jung & Padman, 2014), and service modality (Al-Mahdi et
al., 2015). Whereas knowledge of online medical consultation has been increasing, providing
insights into the technology as well as its users, the research remains mainly descriptive, and more
explanatory studies are needed. The question of what features of online medical consultation have
an impact on users’ post-use experience (e.g., their emotions and behaviours), for example,
remains unanswered.
More recently, the need for online health information has experienced rapid growth due to the
COVID-19 outbreak (Bento et al., 2020; Lucas et al., 2020). The pandemic has caused many
outpatient in-person visits to be cancelled or postponed (Hau et al., 2020), and medical centres are
now adopting digital tools such as telemedicine and virtual care to deliver healthcare services
(Bokolo Anthony Jnr., 2020). Miscommunication and misinformation are, however, omnipresent
online and have been shown to have a negative impact on coping with the pandemic (CuanBaltazar et al., 2020; Ioannidis, 2020). Therefore, appropriate and evidence-based online health
communication is crucial.
Among various modalities of online medical consultation, text-based services account for a
significant part and have been adopted by numerous countries, e.g., Sweden (Umefjord et al.,
2003), Greece (Labiris et al., 2002), Croatia (Klinar et al., 2011), and Iran (Deldar et al., 2011),
and their verbal features are of particular interest to this study. Regarding medical discourse, there
is a common yet scarcely studied phenomenon – the use of vague language. According to a study
reviewing diagnostic letters written by clinicians, nearly two-thirds of the letters contained vague
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language (Linedale et al., 2016). Health professionals often use vague language to increase
conceptual “fuzziness” and make the information more understandable for non-specialist patients
(Varttala, 1999). Vague language is also regarded as a self-protective device to ease tension in
conversations (Trappes-Lomax, 2007). Yet, these ideas are all derived from a sender perspective,
while empirical findings from a receiver perspective are more mixed. One study has found that
vague language increased the persuasiveness of commercial advertisements but also caused false
interpretation and misunderstanding among consumers (Zhu & Li, 2013). Another study, among
patients with functional gastrointestinal disorders, concluded that uncertain diagnostic language
may hinder patients’ acceptance of the diagnosis (Linedale et al., 2016). Such contradiction
between expectations from the sender perspective and empirical findings from the receiver
perspective calls for more research to examine the actual effect of vague language.
From a linguistic perspective, vague language includes properties such as probability,
ambiguity, and impreciseness (Carter & McCarthy, 2006; Mishel, 1988). Such features may induce
a sense of uncertainty, a common experience during medical encounters (Brashers et al., 2003).
Health-related uncertainty plays an important role in patient emotion and behaviour change, both
positively and negatively (Liao et al., 2008; Mu, 2005; Wineman et al., 2003). Therefore,
understanding uncertainty and predicting its consequences can help improve the online medical
consultation service by avoiding negative outcomes and fostering positive ones. However, little
research has studied uncertainty in the context of online medical consultation.
The state of uncertainty intrinsically indicates the inability to accurately predict possible
outcomes (Mishel 1988), and such predictions might vary among individuals depending on their
individual characteristics in regulatory focus. Regulatory focus is a motivational principle that
determines people’s sensitivity to potential positive or negative outcomes (Higgins, 1998).
Individuals with a promotion focus tend to be more sensitive to positive outcomes, while
prevention-focused people are usually biased towards the negative possibilities (Förster et al.,
2001; Grant & Higgins, 2003; Hazlett et al., 2011). Thus, when facing an uncertain situation,
people may differ in their perception of this situation and respond with different emotions and
behaviours. In other words, the effects of uncertainty might depend on an individual’s regulatory
focus.
To address the aforementioned gaps in the current literature regarding online text-based medical
consultation, the present study aims to explore affective and behavioural consequences of vague
language and health-related uncertainty and to re-evaluate its effectiveness as a sender strategy,
taking into consideration individual differences in regulatory focus.

Theoretical Framework
The Nature of Uncertainty
Uncertainty is a common human experience (Berger & Bradac, 1982), and has been explored in
various domains such as organisational change (e.g. Bordia et al., 2004; Elving, 2005),
interpersonal relationships (Parks & Adelman, 1983; Knobloch & Carpenter-Theune, 2004), and
health communication (Middleton et al., 2012; Brashers et al., 2000). On a broad notion,
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uncertainty is described as a cognitive state resulting from people’s assessment of alternative
predictions for the future (Babrow, 1992; Berger & Calabrese, 1975). In the health-related context,
Mishel (1988, p.225) defined uncertainty as “the inability to determine the meaning of illnessrelated events and accurately anticipate or predict health outcomes”. In other words, uncertainty is
the cognitive state when an individual is unable to fully understand the current status of one’s
health and make predictions of the future.
Several theories attempted to explain the occurrence of uncertainty and identified a number of
sources of uncertainty. As an early and fundamental framework, Mishel’s (1988) Uncertainty in
Illness Theory proposed that inconsistent symptoms, lack of familiarity with the illness, and
incongruence between expectation and experience (e.g. when someone expects the treatment to
release the pain, but it does not) may lead to uncertainty. Moreover, a low education level of the
patient, low credibility of the doctor, and a lack of social support could raise uncertainty. Later,
Brashers (2001) focused on the communication process and developed the Uncertainty
Management Theory, which identified another source of uncertainty: insufficient information
about the diagnosis, including ambiguity of diagnosis and unclear meaning of diagnostic test
(Brashers et al., 2003). Other studies narrowed their focus to characteristics of the medical
information and identified three properties of information that cause uncertainty: probability,
ambiguity, and complexity (for a review see Hillen et al., 2017). Probability refers to the
randomness or indeterminacy of future outcomes. Ambiguity happens when the information lacks
reliability, credibility, or adequacy. Complexity refers to features of the information that make it
difficult to understand such as multiple interpretive cues. In summary, health-related uncertainty
can be triggered by various sources, such as symptom-related sources (e.g. symptom pattern),
characteristics of the doctor and the patient (e.g. credibility, education), and properties of medical
information received (e.g. ambiguity and complexity).
Among these sources, properties of medical information are of particular interest for
communication science research, as a doctor’s communication style is modifiable and can
therefore have an impact on the patients (Bradley et al., 2001; Rowland-Morin & Carroll, 1990).
Certain language styles might contain some of the abovementioned properties and therefore trigger
uncertainty. However, little research is available in this regard. This study aims to fill this gap by
linking uncertainty with the doctor’s language style, specifically focusing on the use of vague
language.

Vague Language as a Source of Uncertainty
Defining vague language has long been an endeavour among scholars, and a wide range of
definitions has been proposed (Adolphs et al., 2007). In an early stage, Channell (1994, p. 20)
broadly defined vague language as “expressions that can be contrasted with another word or
expression which appears to render the same proposition and that are purposely and unabashedly
vague”. Later, Carter and McCarthy (2006, p. 928) took a closer look and examined vague
language on a lexical level. They defined vague language as “words or phrases which deliberately
refer to people and things in a non-specific, imprecise way”. The feature of deliberateness was
affirmed by Trappes-Lomax (2007), who defined vague language as “any purposive choice of
language to make the degree of accuracy, preciseness, certainty, or clarity with which a referent or
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situation is described less than it might have been” (Trappes-Lomax, 2007, p. 122). Although
variations exist regarding the definition of vague language (Adolphs et al., 2007), the principal
features of purposiveness and impreciseness are commonly shared. In this study, Carter and
McCarthy’s definition was adopted, as it covered both main features and focused on a lexical level,
making it the most specific definition of all.
According to Carter and McCarthy’s definition, vague language consists of non-specific and
imprecise words and phrases. In terms of medical discourse, such impreciseness of information is
believed to be a source of uncertainty (Brashers et al., 2003; Han et al., 2011). Moreover, without
a definitive meaning, vague language contains multiple interpretive cues regarding one’s health,
which contribute to the complexity of the medical information – another source of uncertainty
(Han et al., 2011). Thus, with these characteristics, vague language in a medical consultation is
expected to result in uncertainty. Therefore, the following hypothesis is proposed:
H1: Vague language results in more uncertainty than precise language.

Uncertainty and Its Consequences
A major assumption shared by several uncertainty theories is that it is human nature to manage
uncertainty (Berger & Calabrese, 1975; Brashers, 2001; Kramer, 1999). However, the initiation
and nature of such management depend on how individuals cognitively perceive uncertainty, as
the state of uncertainty is not intrinsically desired or unwanted until the individual attaches
personal understanding to it (Mishel, 1988). This cognitive process of determining the meaning of
uncertainty is referred to as appraisal.
Uncertainty in Illness Theory suggests that when encountering health-related uncertainty,
individuals appraise it as either a potential danger or a potential opportunity (Mishel, 1988). When
people believe that the current situation would result in negative outcomes, they appraise
uncertainty as a danger. Uncertainty was proved to be associated with a pessimistic outlook on the
future in many studies. For example, a high level of uncertainty predicted danger appraisal among
women with rheumatoid arthritis (Bailey & Nielsen, 1993). Similar results were reported in studies
conducted among patients with heart disease (Kang, 2008), HIV or AIDS (Brashers et al., 2000),
and prostate cancer (Kazer et al., 2012). Uncertainty can also be appraised as an opportunity when
the individual believes that the situation would result in positive outcomes. For instance, studies
among patients with long-term breast cancer identified a positive appraisal of the uncertain
situation (Wonghongkul, Dechaprom, et al., 2006; Wonghongkul, Moore, et al., 2000). A series of
qualitative interviews with prostate cancer patients reported similar results, i.e. they viewed the
uncertainty as a possibility that the cancer might be unharmful or would not spread (Bailey et al.,
2007). To sum up, uncertainty can be appraised as either a danger or an opportunity, depending on
the individual’s perception of the situation.
After appraising the uncertainty as a danger or an opportunity, individuals then tend to respond
to it accordingly. The mental and physical responses used to manage uncertainty are referred to as
coping (Zhang, 2017). A number of coping strategies have been identified and classified in several
uncertainty theories (e.g. Uncertainty Management Theory, Brashers, 2001; Integrative Model of
Uncertainty Tolerance, Hillen et al., 2017; Uncertainty in Illness Theory, Mishel, 1988). To
summarize their work, coping strategies include both affective and behavioural responses, which
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can be either positive or negative. Individuals might have positive (e.g. hope, courage, calm) or
negative (e.g. fear, worry, despair) feelings towards uncertainty depending on their appraisals.
Examples of behavioural responses include information seeking/avoidance, taking direct
action/disengagement, and looking for social support.
The responses individuals use to cope with uncertainty are, however, determined by their
appraisal of this uncertainty. When uncertainty is appraised as a danger, individuals are most likely
to have negative affective and behavioural responses. When appraised as an opportunity,
uncertainty is likely to be managed through positive affective and behavioural responses (Mishel,
1988; 1990). Empirically, the association between appraisals of and responses to uncertainty has
been well documented yet biased towards a focus on danger. For example, the appraisal of danger
was found to be positively related to anxiety (Kang, 2003), low fighting spirit (Kennedy et al.,
2008), and avoidance (Hilton, 1989). Regarding positive responses, evidence is relatively scarce.
One study suggested that positive appraisal was predictive of the positive feeling of hope (Ebright
& Lyon, 2002). Another study found that individuals with a lower level of ambiguity-aversion (i.e.
with a positive perception of uncertainty) were more willing to take colonoscopy screening (Han
et al., 2014).
To summarize, the preceding discussion suggests that individuals first initiate an appraisal of
uncertainty and subsequently use certain coping strategies to manage uncertainty accordingly.
Therefore, it is expected that the affective and behavioural consequences of uncertainty are
explained by its appraisal. This leads to the following hypotheses:
H2: Uncertainty leads to negative affective (H2a) and behavioural (H2b) responses through
the appraisal of danger.
H3: Uncertainty leads to positive affective (H3a) and behavioural (H3b) responses through
the appraisal of opportunity.

Regulatory Focus as a Moderator
As discussed in the above rationale, an individual’s appraisal of uncertainty is an essential process
for understanding the consequences of this uncertainty. Whether uncertainty is appraised as a
danger or an opportunity, however, may depend on individual dispositional characteristics. Studies
show that people differ in regulatory focus, which regulates their perception of the future, and as
such might influence their appraisal of an uncertain situation (Halamish et al., 2008; Zacher & de
Lange, 2011). Regulatory Focus Theory (Higgins, 1998) posits that humans could have two
motivational states: a promotion focus and a prevention focus. A promotion focus, reflecting the
pursuit of hope and achievement, is associated with a strong sensitivity of positive outcomes,
whereas a prevention focus implies a sensitivity of negative outcomes (Higgins, 1998). This
assumption suggests that when considering the future of a situation, promotion-focused individuals
would think in a more positive direction while prevention-focused people tend to have a more
pessimistic outlook. Support for this assumption has been found in many studies (Förster et al.,
2001; Molden & Higgins, 2004; Zacher & de Lange, 2011). It is, therefore, expected that when
encountering an uncertain situation, individuals would think towards potential danger or
opportunity depending on their regulatory focus.
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A conceptual model of the relationship between vague language and uncertainty
and its consequences.

This leads to the last hypothesis stating:
H4a: Uncertainty results in appraisal of danger, and this effect is stronger for preventionfocused individuals than for promotion-focused individuals.
H4b: Uncertainty results in appraisal of opportunity, and this effect is stronger for
promotion-focused individuals than for prevention-focused individuals.
Taken together, these hypotheses form a conceptual model (see Figure 1) with which this study
aims to examine the effect of vague language on uncertainty, and the subsequent affective and
behavioural consequences, taking into consideration individual differences in regulatory focus.

Methods
Design and Materials
A between-subjects experimental design was employed. Participants were randomly assigned to
one of three conditions: a vague condition, a precise condition, and a control condition.
The research was conducted in compliance with the ethical regulations of the Department of
Communication Science, University of Amsterdam (project number 2020-PC-12373).
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Materials. A virtual chat page was created where a doctor and a patient discussed the symptom
of frequent nosebleeds. The symptom was chosen because frequent nosebleeds could be caused by
both severe (e.g. nasopharyngeal cancer) and less severe (e.g. high blood pressure) disorders, and
therefore has the potential to induce appraisals of danger and opportunity (Schoenberg & Drew,
2002; Zapf et al., 1981). In terms of message content, the conversations were developed based on
the first author’s real-life experiences of consulting with doctors about frequent nosebleeds on two
existing medical consultation websites (i.e. Icliniq in English & Chunyuyisheng in Chinese), on
which all doctors are licenced, ensuring the reliability of the materials.
The materials were designed to simulate a real-time chat consultation. Participants were
presented with a chat page where they took the perspective of the patient, and messages popped
out one by one upon the participant clicking a “next” button, which resembled a real chat session
and enabled participants to engage in the conversation at their own pace. During the virtual
consultation, the doctor first introduced herself, followed by the patient describing the symptom.
Then the doctor made a diagnosis and gave medical suggestions. Messages for the diagnosis and
suggestions were manipulated in language vagueness.
Manipulation. In the healthcare context, Adolphs et al. (2007) identified specific
manifestations of vague language. One is the use of “approximators”, such as “somewhat”.
Another is the use of “shields”, such as “I think”. Tseng and Zhang (2018) proposed a similar
concept of “elastic terms” to describe properties of vague language, examples are “maybe”,
“perhaps”, and “sounds like”. In the present study, vague language was operationalised as the use
of a combination of these terms. Specifically, messages in the vague condition included the
aforementioned manifestations (e.g. “I think you should probably check your blood pressure”,
“perhaps a cancer screening or something”) while messages in the precise condition did not (See
figure 2 for the experimental stimuli).
While online medical consultation is rapidly growing in Europe, China holds one of the biggest
markets for this service outside of Europe – by 2013, more than 2,000 hospitals had adopted remote
medical service and the most popular online consultation platform, Chunyuyisheng, has 50,000
visits per day, more than 40 million registered users and 40,000 certified doctors (Milcent, 2018).
Therefore, having insights from Chinese participants could increase the generalizability of this
study to the Asian contexts. Nevertheless, according to a review by Al-Mahdi et al. (2015), most
(i.e. 79% of the sample, n = 28) online medical consultation platforms provide their services
worldwide, and English is the most commonly used language on these platforms. Therefore, both
an English and a Chinese version of the study materials were created and tested in this study. Two
independent translators completed the translation task. The first translator translated the original
English version into Chinese. The second translator, who has a medical background and was
blinded from the original version, then back translated the Chinese version into English. The
original and the “back-translated” versions were compared and discussed by the two translators
until they reached a consensus.
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Pilot. Before the actual experiment, a pilot test was conducted among a small sample of 23
people (seven pilot tested the Chinese version and 16 tested the English version). The pilot test
had two aims. First, it aimed to test the clarity of instructions and message content for the live chat.
Participants indicated whether the instructions and the conversation were clear to them with a scale
ranging from 1 (not clear at all) to 5 (very clear). Besides, an open-ended question was included
for participants to elaborate on the unclear parts. The results revealed that some participants had
difficulty understanding medical terms, therefore, such terms (i.e. nasopharyngeal cancer and
leukaemia) in the original stimuli were replaced with a more general term (i.e. other illness).
Second, the pilot test aimed to examine whether the manipulation was successful. Participants
were asked to rate their perceived vagueness of the doctor’s language on a 5-point semantic
differential scale with five pairs of adjectives (e.g. exact/ambiguous, precise/vague). Participants
in the vague condition (M = 2.68, SD = 0.93) perceived the language as vaguer than those in the
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precise condition (M = 1.65, SD = 0.56); the mean difference was significant, p = .043, thus, the
manipulation was considered successful.

Participants and Procedure
An a-priori statistical power analysis (Faul et al., 2007) suggested that a minimum of 246
participants were needed to detect a small to medium effect size (effect size f = .2, power = .8). A
total of 333 participants were recruited via convenience sampling on social media platforms. To
be eligible to take part in the online experiment, participants had to be at least 18 years old and
able to read English or Chinese.
Upon starting the survey, participants first answered questions assessing their demographic
information and regulatory focus. In the second part, participants were asked to imagine a scenario
where they had several nosebleeds during the past two weeks, which each lasted for about 10
minutes. Participants in the experimental groups were further instructed to imagine that they went
online and had a consultation with a doctor, where they were presented with either the vague or
the precise conversation. Participants in the control group were directed to post-test measures after
imagining the symptom and were not exposed to the virtual consultation. Upon completion, all
participants were debriefed.

Measures
Pilot. Demographic variables (i.e., age, gender, education, and nationality) were measured via
single items. Experiences with online medical consultation and nosebleeds were assessed through
the number of online medical consultations and nosebleeds that participants had in the past year.
Participants were asked to indicate their diagnostic history of relevant diseases (e.g. hypertension)
via a single question.
Regulatory Focus. Regulatory focus was assessed using the Regulatory Focus Questionnaire
developed by Higgins et al. (2001). This instrument is composed of two subscales that measure
promotion and prevention focus respectively. On a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree), participants indicated the extent to which they agreed with
statements that reflect a promotion focus (e.g. “I often accomplish things that get me ’psyched’ to
work even harder”) and statements that reflect a prevention focus (e.g. “I often obeyed the rules
and regulations that my parents established”). The statements were presented in a randomised
order. Mean scores for the two subscales were computed respectively (promotion focus scale:
Cronbach’s α = .73, M = 3.43, SD = 0.67, prevention focus scale: Cronbach’s α = .68, M = 3.05,
SD = 0.78). A final score was computed for each participant, by subtracting the score on the
promotion focus scale from the score on the prevention focus scale. Participants were then
categorized as either prevention-focused (i.e. with a final score above 0) or promotion-focused (i.e.
with a final score below 0).
Uncertainty. Uncertainty was measured using a short form of the Mishel Uncertainty in Illness
Scale (MUIS) (Mishel, 1990). This short form consists of five items (e.g. “I am unsure if my
symptoms will get better or worse”) that can be answered on a 5-point Likert scale (1 = strongly
disagree and 5 = strongly agree) and previously proved a valid measure of uncertainty (Hagen et
European Journal of Health Communication 2(2021) 1-28 CC BY 4.0
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al., 2015). A total mean score of the scale was computed, with a higher score indicating a higher
level of uncertainty (Cronbach’s α = .63, M = 3.31, SD = 0.73).
Appraisal. Appraisal was measured using the Stress Appraisal Measure (SAM; Peacock &
Wong, 1990). SAM was constructed based upon the Theory of Stress Appraisal and Coping
(Lazarus & Folkman, 1984), of which the main concepts are appraisals of threat and challenge.
Mishel and Sorenson (1991) suggested that appraisals of threat and challenge are conceptually
comparable with appraisals of danger and opportunity. Therefore, subscales of SAM assessing
threat and challenge were adopted in the present study to assess appraisals of danger and
opportunity, respectively. Participants were presented with eight randomly ordered questions that
could be answered on a 5-point Likert scale (where 1 = not at all and 5 = extremely). Four questions
each measured the appraisal of danger (e.g. “Will the outcome of this situation be negative?”) and
the appraisal of opportunity (e.g. “Is this going to have a positive impact on me?”). Two mean
scores were computed for the appraisal of danger (Cronbach’s α = .85, M = 2.89, SD = 0.86) and
opportunity (Cronbach’s α = .60, M = 2.66, SD = 0.73), respectively. The higher the score, the
more appraisal was triggered.
Affective Responses. Five items with a 5-point semantic differential scale, presented in a
randomised order, were used to measure participants’ affective responses. The items were adopted
from The Integrative Model of Uncertainty Tolerance (Hillen et al., 2017), which integrates
previous studies on coping with uncertainty and identifies a list of common affective responses.
Participants indicated their feelings using the following anchor points: worry/calmness,
fear/courage, despair/hope, disinterest/curiosity, and aversion/attraction (Cronbach’s α = .77,
M = 3.14, SD = 0.78).

Behavioural Responses. The Integrative Model of Uncertainty Tolerance (Hillen et al., 2017)
also identifies a list of common behavioural responses individuals use to cope with uncertainty.
As the present study measured behavioural responses directly after exposure to the manipulations,
intentions to perform these behaviours were assessed. Participants were presented with eight
randomly ordered items that could be answered on a 5-point Likert scale (1 = strongly disagree
and 5 = strongly agree). Four items each measured negative (e.g. “I will avoid thinking about this
situation”, Cronbach’s α = .86, M = 2.39, SD = .94) and positive (e.g. “I will seek more
information about this situation”, Cronbach’s α = .81, M = 4.04, SD = 0.67) behavioural
intentions.

Statistical Analysis
To test for equal distribution of background variables across conditions, Chi-square tests and
analyses of variance (ANOVAs) were conducted. For testing the effect of vague language on
uncertainty, an analysis of variance (ANOVA) was conducted with uncertainty as dependent
variable and condition as independent variable. Model 4 in PROCESS was used to test the effect
of uncertainty on affective and behavioural responses through the appraisals. Model 7 was used to
investigate the moderating effect of regulatory focus in the mediating relationship. All analyses
were conducted with IBM SPSS 25.0.
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Results
Sample Characteristics
During November 27 to December 10, 2019, a total of 333 participants were recruited. Seventynine participants were removed from analysis for incomplete responses and five were excluded for
too short or too long completion time (i.e. with a z-score > 3), leaving a final sample of 249
participants. Among these 249 respondents, 59.1% were female. The majority (61%) was aged
between 18 and 29 years old, and 81.9% of the respondents had at least a bachelor’s degree. Most
of the respondents were from Asian (44.2%) and European (45%) countries. Table 1 provides an
overview of sample characteristics.
Table 1.

Sample Characteristics (N = 249)

Characteristics
Gender
Age

Education Level
Nationality

Online Medical Consultations in the Past

Nosebleeds in the Past Year

Diagnostic History of Relevant Diseases

Female
Male
Other
18-29
30-39
40-49
50-60
over 60
Low
Middle
High
Asian
European
North American
South American
Other
None
1-5
6-10
more than 10
None
1-5
6-10
more than 10
Hypertension
Nasopharyngeal cancer

n
146
100
1
152
43
42
10
2
3
42
204
110
112
18
3
6
164
73
6
1
174
52
11
8
10
1

(%)
(59.1%)
(40.5%)
(0.4%)
(61.0%)
(17.3%)
(16.9%)
(4.0%)
(0.8%)
(1.2%)
(16.9%)
(81.9%)
(44.2%)
(45.0%)
(7.2%)
(1.2%)
(2.4%)
(67.2%)
(29.9%)
(2.5%)
(0.4%)
(71.0%)
(21.2%)
(4.5%)
(3.3%)
(4.0%)
(0.4%)

Note. a Not all n’s add up to 249 due to missing data; b Education was measured with a single item asking
participants to indicate their highest degree obtained (1 = low: less than high school, 2 = middle: high school, 3 =
high: undergraduate degree/graduate degree/doctoral degree); c Nationality was measured with an open-ended
question asking participants to fill in their nationality.
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Manipulation Check
Of all eligible respondents, 81 (32.5%) were assigned to the vague condition, 84 (33.7%) to the
precise condition, and 84 (33.7%) to the control condition. To test whether the manipulation of
language vagueness was successful, an independent samples t-test was conducted. The results
showed that participants in the vague condition perceived the language as vaguer (M = 2.96,
SD = 1.19) than participants in the precise condition (M = 2.30, SD = 0.95), and this difference
was statistically significant, t(163) = 3.94, p < .001. Thus, the manipulation was deemed
successful.

Differences in Background Variables between Conditions
To check whether background variables were equally distributed across conditions, a one-way
ANOVA and several Chi-square tests were conducted. The results showed that there were no
significant differences across conditions in terms of age, gender, nationality, education level,
experience with online medical consultation, experience with nosebleed, or diagnostic history of
relevant diseases. Therefore, no background variables were included as covariates in any of the
following analyses.

Main Analysis
Effect of Vague Language on Uncertainty. To test hypothesis 1 predicting that vague language
results in more uncertainty than precise language, a one-way ANOVA was conducted. A
significant effect was found for vague language on uncertainty, F(2, 246) = 4.67, p = .010,
η2 = .04. A Bonferroni post hoc test revealed that participants in the vague condition (M = 3.51,
SD = 0.80) experienced a significantly higher level of uncertainty, compared to those in the precise
(M = 3.21, SD = 0.74, Mdiff = 0.29, p = .027) and the control condition (M = 3.21, SD = 0.62,
Mdiff = 0.30, p = .024). This finding supports H1.
Simple Mediation Analyses. Hypothesis 2 predicted that uncertainty leads to negative affective
(H2a) and behavioural (H2b) responses, and that this effect is mediated by the appraisal of danger.
Similarly, in hypothesis 3, it was expected that uncertainty leads to positive affective (H3a) and
behavioural (H3b) responses, and that this effect is mediated by the appraisal of opportunity. To
test these hypotheses, Model 4 in the PROCESS macro by Hayes (2013) was used.
Results of the mediation analyses are presented in Table 2. A significant direct effect was found
for uncertainty on negative affective responses; the indirect effect through appraisal of danger was
also significant, supporting H2a. In terms of negative behavioural responses, neither the direct
effect nor the indirect effect through appraisal of danger was significant, which rejected H2b. With
regard to H3, the results showed a significant direct effect of uncertainty on positive affective
responses. However, the direction of this effect was negative, which is opposite to what was
hypothesized. Moreover, the mediation through the appraisal of opportunity was not significant.
Thus, no support was found for H3a. However, an additional analysis revealed that this negative
effect of uncertainty was mediated by the appraisal of danger. In terms of positive behavioural
responses, neither the direct nor the indirect effect was significant, and H3b was, therefore,
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rejected. Notably, uncertainty was not appraised as an opportunity. However, the appraisal of
opportunity significantly predicted both positive affective and positive behavioural responses.
Table 2.

Simple Mediation and Moderated Mediation Analysis Results
b

SE

t

X → M1
M1 → Y1
X → Y1
X → M1 → Y1
W → M1
X*W → M1

.21
.37
.14
.08
.30
-.24

.07
.05
.06
.03
.51
.15

2.88
7.07
2.27

X → M1
M1 → Y2
X → Y2
X → M1 → Y2
W → M1
X*W → M1

b
.21
-.06
.13
-.01
.30
-.24

p
.004**
< .001***
.024*

0.58
-1.61

.560
.110

SE
.07
.07
.08
.02
.51
.15

t
2.88
-0.85
1.51

p
.004**
.394
.134

0.58
-1.61

.560
.110

X → M2
M2 → Y3
X → Y3
X → M2 → Y3
W → M2
X*W → M2

b
.01
.29
-.22
.00
-.18
.09

SE
.06
.06
.06
.02
.46
.14

t
0.09
4.49
-3.44

X → M2
M2 → Y4
X → Y4
X → M2 → Y4
W → M2
X*W → M2

b
.01
.21
-.00
.00
-.18
.09

SE
.06
.06
.06
.02
.46
.14

t
0.09
3.64
-0.01

p

.932
< .001***
< .001***

-0.40
0.67

-.40
.67

.689
.504
p

.932
< .001***
.995
.689
.504

LL
0.07
0.27
0.02
0.01
-0.71
-0.54

95% CI
UL
0.36
-0.47
0.26
0.15*
1.30
0.05

LL
0.07
-0.20
-0.04
-0.06
-0.71
-0.54

UL
0.36
0.08
0.29
0.02
1.30
0.05

LL
-0.12
0.16
-0.35
-0.04
-1.09
-0.18

UL
0.13
0.41
-0.09
0.05
0.72
0.36

LL
-0.12
0.10
-0.11
-0.03
-1.09
-0.18

UL
0.13
0.32
0.11
0.04
0.72
0.36

Note. 5,000 bootstrap samples; X = uncertainty, M1 = appraisal of danger, M2 = appraisal of opportunity,
Y1 = negative affective responses, Y2 = negative behavioural responses, Y3 = positive affective responses,
Y4 = positive behavioural responses, W = regulatory focus; *p < .05, **p < .01, ***p < .001.
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Regulatory
focus
-.24

.09
Appraisal of
danger
.21**

Vague
language

4.67*

Negative affective
& behavioural
responses

Affective:
.14**
Behavioural: .13

Uncertainty
Affective: -.22***
Behavioural: -.00

.01
Appraisal of
opportunity

Figure 3.

Affective:
.37***
Behavioural: -.06

Affective:
.29***
Behavioural: .21***

Positive affective
& behavioural
responses

Test results as integrated in the conceptual model.
*p < .05, **p < .01, ***p < .001

Moderated Mediation Analyses. H4a predicted that uncertainty results in appraisal of danger,
and this effect is stronger for prevention-focused individuals than for promotion-focused
individuals. Similarly, H4b expected the effect of uncertainty on appraisal of opportunity to be
stronger among promotion-focused individuals than among prevention-focused individuals.
Taking into consideration the mediating role of appraisal of danger and opportunity, H4 altogether
predicted a moderated mediation effect. To test this hypothesis, Model 7 in the PROCESS macro
by Hayes (2013) was used.
Results showed no significant interaction effect between uncertainty and regulatory focus on
either appraisal of danger (p = .110) or appraisal of opportunity (p = .504). Thus, H4 was not
supported. Results for the analyses can be found in Table 2.
See Figure 3 for the results in relation to the conceptual model.
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Discussion
Main findings
The present study sought to examine the effect of vague language on uncertainty and its subsequent
affective and behavioural consequences in the context of online medical consultation, while
considering the possible moderating role of regulatory focus.
Effect of Vague Language on Uncertainty. As expected, this study found a significant and
positive effect of vague language on patients’ uncertainty level, indicating that when a doctor uses
vague language in an online medical consultation, there is a high chance that the client would
experience a feeling of uncertainty. This finding confirms earlier studies concerning the potential
sources of uncertainty, showing that vague language in medical discourse contributes to the
occurrence of health-related uncertainty (Brashers et al., 2003; Han et al., 2011).
Consequences of Uncertainty through Appraisal of Danger or Opportunity. Subsequent
analyses attempted to explore the consequences of uncertainty. It was expected that uncertainty
would lead to both negative and positive responses through appraisals of danger and opportunity,
respectively.
Regarding negative consequences, as expected, uncertainty was significantly associated with
negative affect, and this effect was mediated by the appraisal of danger. This result supports
previous research findings suggesting that uncertainty can be perceived as a danger and therefore
results in negative feelings such as anxiety and fear (Calvin & Lane, 1999; De Graves & Aranda,
2008). However, contrary to what was expected, uncertainty did not predict negative behavioural
responses. In fact, participants overall reported a low intention to perform negative behaviours
(M = 2.39, SD = 0.94). A possible explanation of this finding could be drawn from social
desirability bias, i.e. a tendency to overestimate desirable traits and underestimate undesirable
ones, when using self-report measures (Dadds et al., 1998). A rich body of research has proved
that people tend to underrate their intention to perform unhealthy behaviours (e.g. Hébert et al.,
2001; Klesges et al., 2004). In the context of the present study, negative behaviours such as
avoidance and decision deferral might be considered unfavourable as they are hampering the
illness treatment, and participants may have therefore reported low intentions to perform such
behaviours. Future research is needed to further test the behavioural effects of uncertainty,
preferably objectively measuring actual behaviour instead of self-reported behavioural intentions.
In terms of positive responses, the results showed that uncertainty led to a decreasing level of
positive affect through the appraisal of danger; no effect was found on positive behavioural
responses. In sum, uncertainty did not have any positive consequences, neither affectively nor
behaviourally. This could be explained by our finding that uncertainty was not appraised as an
opportunity at all, while appraisal of opportunity did in fact significantly predict both positive
affective and behavioural responses. In other words, uncertainty may lead to positive consequences
but only when it is appraised as an opportunity – which, in our study, was not the case. This
supports what Mishel (1988) and Brashers (2001) argued, namely that uncertainty stays neutral
until it is appraised, and individuals respond to uncertainty according to their appraisal.
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One possible reason for uncertainty being appraised only as a danger and not as an opportunity
could be that participants had generally little experience and knowledge regarding the symptoms
described in this study. Such unfamiliarity is likely to cause a low sense of mastery, which may
induce an appraisal of danger (Mishel, 1988). Moreover, Hilton (1989) found that the longer
patients live with uncertainty, the more likely they are to appraise it as an opportunity. Considering
that participants were newly “diagnosed” in the present study, this might explain the absence of
the appraisal of opportunity. Future research is encouraged to identify factors that could foster the
appraisal of opportunity, so that patients can experience positive emotions and form more positive
behavioural intentions.
Another possible reason for uncertainty not being appraised as an opportunity could be that the
appraisal scale used was not able to successfully capture the positive potential of uncertainty as
operationalized in this study. Although Mishel and Sorenson (1991) suggested the conceptual
similarity of appraisal of challenge and opportunity, according to their definition the appraisal of
challenge entails potential gain or growth, while in the context of the present study, positive
appraisal might only indicate less loss (no news is good news) rather than actual gain. Therefore,
the items in the appraisal of challenge (e.g., Is this going to have a positive impact on me?) scale
might have been unable to capture the type of positivity that could be derived from the stimuli
used. However, iteratively removing items and re-testing the hypotheses did not produce any
different results, indicating the robustness of our findings. To better capture the nature of
opportunity appraisal, future research is encouraged to develop more specific measurements,
especially for the health-related contexts.
Moderating Role of Regulatory Focus. This study sought to explore the potential moderating
role of regulatory focus, however, no significant interaction effect was found between regulatory
focus and uncertainty on either appraisal of danger or appraisal of opportunity. The hypothesis that
regulatory focus could be a potential moderator was based on the assumption that people consider
possible outcomes of a situation differently – some individuals focus on the positive side and some
on the negative side (Higgins, 1998; Pennington & Roese, 2003). A possible explanation for the
non-significant results could be that the experimental materials in this study did not make a clear
distinction between the positive and negative valence of the possible outcomes described. In the
conversations, “high blood pressure” was used to indicate a relatively positive outcome while
“cancer screening” ought to imply a negative outcome. However, even though with different
seriousness levels, the two outcomes are both illnesses and “high blood pressure” may not have
sufficiently addressed as something, relatively, positive. Chances are that participants perceived
the two possibilities both as negative, and therefore appraised uncertainty as a high danger
regardless of their regulatory focus. This assumption is supported by previous research suggesting
that the effect of regulatory focus is associated with the overall valence (i.e. positive vs. negative
valence) of the message (Yi & Baumgartner, 2009). To better test for the effect of this potential
moderator, future research could consider including a pilot study to ensure a clear distinction
between the positive and negative valence of the message.
Another individual difference that might influence the effects of vague language is eHealth
literacy (i.e., the ability to seek, find, understand, and appraise health information from electronic
sources and apply the knowledge gained to addressing or solving a health problem, Norman &
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Skinner, 2006). eHealth literacy might strengthen the association between vague language and
uncertainty, as it may amplify users’ perception of the complexity of the information. Indeed, it
has been shown that people with low health literacy are more likely to experience health-related
uncertainty in clinical settings (Reynolds, 2018), but more research is needed to examine the role
of eHealth literacy in an online consultation setting.

Limitations
The present study sheds some light on the relationship between vague language and uncertainty
and its consequences, however, there are several limitations that warrant consideration in the
interpretation of the findings.
The first limitation lies in the setting of the online experiment. Participants were asked to
imagine the symptom and the consultation, while results showed that the majority of them had not
had such experiences before. This approach could be problematic considering the fact that it is
difficult to imagine unfamiliar situations. A study among family caregivers of cancer patients
depicted that caregivers generally cannot accurately imagine patients’ situation and tend to
overestimate their symptom experiences even though they have daily interpersonal interactions
(Lobchuk & Vorauer, 2003). One can assume that in the present study, participants’ imagination
of the experimental scenarios and their perspective taking of the patients might not have been
accurate, which may have influenced subsequent measures. Thus, future research would need to
be conducted among real patients to avoid the inaccuracy of perspective taking.
Secondly, due to the cross-sectional nature of this study, intentions were measured instead of
actual behaviours, which could be problematic considering that individuals do not always translate
their intentions into action. A meta-analysis by Rhodes and de Bruijn (2013), for instance, yielded
an overall 46% intention-behaviour discordance with regard to physical activity. Future studies
are, therefore, recommended to consider longitudinal designs and use measures which would allow
researchers to better capture actual behavioural outcomes, such as diaries or real-life observations
(Garber et al., 2004; Minnis & Padian, 2001).
Moreover, uncertainty was measured with a scale adapted from Mishel Uncertainty in Illness
Scale (Hagen et al., 2015; Mishel, 1990); the original instrument was designed to assess
uncertainty in community-dwelling chronically ill adults who have been or are currently receiving
treatment. The present study had, however, a slightly different context in that participants were in
the diagnostic process and were not yet receiving treatment. Although the results showed that the
scale had a Cronbach’s α of .63, indicating an acceptable reliability level, chances are that the scale
in this study did not sufficiently grasp the uncertainty in diagnosis. Considering that uncertainty
could occur at any time in a health-related scenario, measurements that apply to more situations
(e.g. diagnosis, pre-, post-, and during treatment) are needed in future research.

Implications
Earlier research argued that vague language is often used as a sender strategy to make the
information more understandable or to ease tension in conversations (Trappes-Lomax, 2007;
Varttala, 1999). However, findings of this study depict that vague language may arouse negative
feelings such as fear and anxiety in patients through increased levels of uncertainty and perceived
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danger. For health communication practice, this implies that the use of vague language could be
problematic. Illness-related negative emotions are related to poor physical functioning (Swindells
et al., 1999), decreased emotional well-being (Karademas et al., 2011), and lower quality of life
(Shen et al., 2006). Therefore, based on the results presented, healthcare providers are advised to
refrain from using vague language during an online consultation session.
Moreover, descriptive analyses showed that participants in the precise condition also reported
a moderate to high level of uncertainty (M = 3.21, SD = 0.74). In other words, all participants who
engaged in the virtual consultation experienced a certain degree of uncertainty. Keeping in mind
that uncertainty had only negative consequences, this result should highlight the need for postconsultation service to cope with uncertainty and avoid any unfavourable outcomes. For example,
many studies have demonstrated that adequate information provision is an important factor that
helps reducing health-related uncertainty (Lemaire, 2004; Lemaire & Lenz, 1995; Sheer & Cline,
1995). Therefore, after an online medical consultation, healthcare providers are advised to provide
further information that may enhance the patient’s knowledge and, thus, reduce uncertainty.
A further implication is drawn in the light of the rapid development of Artificial Intelligence
(AI) powered chatbots designed for various health-related purposes such as psychiatric counseling
(Oh et al., 2017), smoking cessation (Perski et al., 2019), symptom monitoring (Meyer et al., 2020),
and diagnosing (Jungmann et al., 2019). Human-chatbot communication and online text-based
communication are similar in the way that they both rely on verbal language to convey information.
Our results suggest that chatbots should avoid using vague language to prevent negative emotions.
More generally, the notion that language use can have a profound impact on people may be
informative to chatbot developers such that dialogues design should receive conscious attention,
considering potential consequences.

Conclusion
This was one of the first studies examining health-related uncertainty from the perspective of
verbal properties and as such provides some insights into the effects of communication on
uncertainty, and patients’ consequent emotions and behaviours. To conclude, our findings suggest
that vague language in online medical consultation can induce uncertainty, and that people
generally appraise such uncertainty as a danger and use negative affect to cope with it. These
findings suggest that online healthcare providers should refrain from using vague language in
communication with patients to avoid inducing uncertainty and subsequent negative feelings.
Future work is needed to validate these findings in longitudinal studies with objective behavioural
measures and to explore factors that could foster appraisal of opportunity and thus the positive
consequences of uncertainty.
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