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Abstract

The purpose of this study is to investigate empirically the role of consumer
perceived risks in the adoption of mobile health services. A theoretical model
including the perceived risk associated with the activity targeted by a mobile
health service and the perceived risk associated with the mobile service itself
was developed and tested empirically in the context of an application support-
ing smoking cessation. The model was validated in a cross-sectional experi-
ment conducted with 422 consumers in the UK and Canada. Findings show
that while risk triggered by the nature of a health promotion activity is a strong
driver of the adoption of the supporting mobile health service, risk related to
the actual application targeting that activity is a comparatively weaker obstacle.
The two contrasting risk perspectives are highly significant as they together
explain over 31% of the variance in consumer intention to use the mobile health
service, independently from other adoption factors. Overall, this study demon-
strates that consumer risk perceptions alone are a multifaceted and meaning-
ful component in mobile health services adoption, and that this element should
not be overlooked in more complex research models.

Keywords

Mobile Service, Information and Communication Technology, Consumer
Adoption, Perceived Risk, Healthcare

1. Introduction

Isn't it too expensive?, What would my friends say?, or So what if I don’t use iff
These questions look familiar to any individual prospecting a new information
and communication technology (ICT) device or application. Such questions are

even more legitimate for mobile ICT services where new offers appear almost
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every month, so there is not enough feedback from people already using these
applications. To further complicate the dilemmas, some newer services such as
those encompassed under the domains of mobile health or mobile learning may
not have an immediate benefit for their users, and this makes even more acute
an individual’s quandary: What is the danger of not using them and what are the
threats of using them?

For instance, mobile health services emerging in various parts of the world are
providing health promotion advice for people willing to live a healthier life by
exercising more, watching their diet, or quitting smoking [1] [2] [3]. These ser-
vices are encompassed in a more comprehensive picture of efforts encouraging
consumers to monitor their health using newer information technology support
[4]. One of the most convenient types of mobile applications offered for health
promotion purposes is the popular wireless text messaging or short messaging
service (SMS) on cell phones [5]. In contrast to other mobile services where only
one SMS transaction is needed to reach an objective (e.g., confirming a medical
appointment), just one text message with health promotion advice is implausible
to make people adopt a healthier behavior (ie, perceive an immediate outcome).
Therefore, although remote health promotion support provided through text mes-
saging may be beneficial for users, consolidating the healthy activities will take
time.

Consequently, some users may be inclined not to adopt such a service or stop
using it after certain time because of the lack of visible results. Furthermore,
consumers may even perceive various disadvantages associated with subscribing
to a novel mobile service before perceiving the actual benefits due to the innova-
tion’s very newness [6]. Accordingly, it would be interesting to see what people’s
perceptions regarding the possible opportunities and obstacles are in using a mo-
bile health service without immediate apparent outcome. The question is im-
portant because, beyond technology and business issues, prospective user per-
ceptions are fundamental for any new ICT application [7]. Furthermore, to avoid
pricey implementation errors, potential user perceptions should be carefully un-
derstood in the early stages of applications’ development.

From the discussion above, it appears that there are two broad categories of
questions that would capture prospective user doubts on the adoption of a mo-
bile health service without immediate outcome—about the object of the service
and about the service itself. A possible approach to express these two types of
concerns is through a perceived risk associated with the health activity targeted
by the mobile ICT service and a perceived risk generated by the mobile service
itself.

This paper reports on an empirical investigation conducted with 422 consumers
in the UK and Canada on the influence of risk perceptions alone (ie., regardless
of other factors) on adopting a mobile health service without immediate out-
come. The following two sections describe the theoretical background and the

research model. Next, research methodology and main findings are presented.
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The paper concludes with a discussion section.

2. Theoretical Background

Literature reviews conducted in information systems (IS), consumer behavior,
and healthcare research show the potential existence of two distinct types of risk
perceptions expressed by people concerning a new ICT service. These two cate-

gories of risk are discussed next.

2.1. Technology Perceived Risk

The concept of risk is prevalent in game theory, economics, or psychology, where
it denotes potentially positive or negative outcomes following a choice or a deci-
sion. Risk perception is also frequently used in consumer behavior, but it has a
strictly negative meaning in that domain: it expresses a subjective expectation of
loss or disadvantage a consumer may experience, usually in association with a
purchase [8] [9].

To better understand perceived risk and mitigate its effects on purchases, con-
sumer behavior research identified several risk types, such as those coming from
an unsatisfactory performance, excessive cost, or health hazard of a purchased
item. After about half a century of theoretical and empirical research, six facets
are widely accepted nowadays as the prominent dimensions of perceived risk in
the relevant consumer behavior literature [8] [10] [11]:

e Perceived financial (or economic) risk that expresses a possible waste of money
when purchasing a product or service;

e Perceived performance risk that refers to the product not working as expected
or working appropriately for too short a period;

e DPerceived social risk that encapsulates fears of possible disapproval of pur-
chase by other people essential for the consumer such as family or friends;

e Perceived physical (or health) risk that articulates an individual’s anxiety
about the possible health hazard posed by the purchased product or service;

e Perceived psychological risk that captures the mental stress on the worthiness
of buying a particular product; and,

e Perceived time risk that refers to the feared time waste associated with the
purchase.

A trade-off amalgamation of the primary risk facets above may generate an
overall risk perception [9]. For instance, browsing various online stores to find a
good deal for a smartphone may lead to an increased perception of time risk but,
if a suitable product is found, the financial, performance and social risk percep-
tions associated with the device will decrease and, thus, the overall risk may be
acceptable for the purchase. Further, weights of the primary risk facets in the to-
tal risk perception may depend on the purchase situation: e.g., the buying of a
cheap basic smartphone cable poses different risks than that of a more expensive
item like a smartwatch.

Starting with the early 2000s, a multifaceted perceived risk has been increa-
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singly used in information systems (IS) studies to capture the subjective threats
individuals and, sometimes, organizations may see in association with the adop-
tion and use of ICT devices or applications [12] [13]. Researchers have seen risk
perceptions in ICT adoption as being analogous to those when shopping online
because the inability to inspect the merchandise before buying generates mul-
ti-faceted concerns [14] [15]. These concerns are even more obvious for elec-
tronic services provided through ICT applications because of the intangibility of
these services. Thus, perceived risk in IS adoption research is conceptualized as
an apprehension triggered by using a technology since it captures adverse effects
feared by individuals as possibly occurring when using that specific ICT applica-
tion or device [16]. This risk adapted from consumer behavior was also defined
as resistance to adopting an ICT [17] [18] or as inhibitors to adoption [19] re-
sented by the prospective users due to the negative perceptions they developed.

As most research involving perceived risk in IS regards the contexts of new
technology adoption or online purchasing, additional risk aspects proved to be
necessary to capture all user doubts related to these activities. Thus, several stu-
dies have added other facets to the main six risk dimensions adapted from con-
sumer behavior, such as [10] [12] [20] [21]:

e Perceived personal risk that refers to individuals fearing harm as a conse-
quence of their purchase behavior (e.g., risking online identity theft);

e Perceived privacy risk that expresses fear that online businesses may collect
customers’ personal information and misuse it (e.g., disclose it to third par-
ties); or,

e Perceived source risk, which articulates apprehension of buying online from
unknown businesses.

Generally, the main six risk facets coming from consumer behavior know-
ledge plus the additional dimensions specific to IS form a perceived overall risk
triggered by technology use. The weights of the various facets that enter the trade-
off aggregated risk depend on the ICT and its use situation since perceived risk is
context dependent [9] [22]. Therefore, the concept of Technology Perceived Risk
(TPR) is proposed as a measure of the overall risk that captures all meaningful

perceptions on possible negative consequences of a new ICT use.

2.2. Activity Perceived Risk

Theoretical reasoning also reveals a different type of risk perception that would
capture user worries or questions related to not adopting or not using as ex-
pected an ICT application specifically designed to help them, nonetheless. This
perception would be appropriate to a socially sensitive domain like mobile health,
where users may fear an actual or virtual loss by not using a presumably helpful
innovative technology application offered to support their health. This reasoning
is inspired by the protection motivation theory [23], in which fear feelings de-
veloped in response to a perceived threat make an individual follow the recom-

mended procedure to counteract that threat [24].
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For instance, users registered in a health promotion program may have anxie-
ty about subscribing to a mobile service providing reminders through cell phones
about daily physical exercise. Not subscribing to such a service might make them
fall behind the health promotion program and, consequently, not see their health
condition improving, although the non-action result would not appear as im-
mediate. These anxieties and doubts regarding the negative consequences of the
non or negligent use of a vital ICT application (but with no visible immediate
outcome) are associated with the nature of the activity targeted by the ICT ap-
plication. Therefore, a factor termed as Activity Perceived Risk (APR) will be
used in this paper to encompass the anxiety about the negative consequences of
the non or inappropriate use of a critical ICT application.

Based on the considerations presented so far, this study poses the following
research question: What are the effects of Activity Perceived Risk and Technol-
ogy Perceived Risk on user intention to adopt a mobile health service without
Immediate outcome? Mobile health services are an excellent context for investi-
gating the roles of the two types of risk above due to the social sensitivity of
healthcare and the usually gradual nature of the changes occurring in an individu-
al’s condition when subjected to a new healthy behavior (e.g., exercising more,

changing diet, or smoking cessation).

3. Theoretical Model and Research Hypotheses

This study constructs a parsimonious theoretical model to explore the roles of
the two types of risk perceptions in the adoption of a mobile service for a health
program without immediate outcome. This model has the general layout of in-
formation technology adoption models popular in IS literature [25] [26], thus
having the behavioral intention of adopting ICT as the endogenous construct.
However, as a distinct characteristic of this research, the two types of risk are
modeled as the behavioral intention’s primary explanatory factors. The resulting
theoretical model and the paths hypothesized are captured in Figure 1 below.

Studies in consumer behavior have demonstrated that consumers’ risk is a de-
terrent of a purchase [8] [9] [11]: the higher the risk people perceive, the less in-
clined they are to complete the transaction. Similarly, IS studies have shown that
perceived risk is an obstacle to adopting an ICT device or application [12] [15].
The risk awareness acting contrary to the intention to use the technology in
general (Ze., the mobile service in particular) is captured in this research by the
perceived risk associated with technology use or TPR. Accordingly, the following
hypothesis is proposed:

H1: Technology Perceived Risk is negatively associated with Behavioral Inten-
tion to adopt a mobile health application.

As consumers usually look at risks from multiple angles before making a
buying decision [8] [10], a more granular analysis has to consider TPR as a mul-
tifaceted factor. Therefore, similarly to a substantial body of previous research in

IS [12] [15], TPR is considered as an aggregated second-order construct with
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Figure 1. Research model.

individual risk facets (e.g., financial, psychological, etc.) as first-order constructs.
Depending on the research context and while seeking to have a parsimonious
model, only a few essential risk facets could be considered meaningful, without
altering the overall risk perception significantly [9] [22]. For the situation of this
research, as explained in the methodology section next, only three perceived risk
facets, out of those discussed in the Theoretical Background Section above, are
considered relevant: ie, financial, psychological, and privacy. Consequently, the
following hypotheses are proposed:

H2a: Perceived Financial Risk is positively associated with Technology Per-
ceived Risk of a mobile health application.

H2b: Perceived Psychological Risk is positively associated with Technology
Perceived Risk of a mobile health application.

H2c Perceived Privacy Risk is positively associated with Technology Per-
ceived Risk of a mobile health application.

Theoretical reasoning indicates that perceived risk triggered by the activity
targeted by the mobile health application, called APR, would act as a motivator
for using the ICT service: if people sense some negative consequences of not us-
ing a health service designed to help them, they will then perceive a risk for their
future condition if not adopting that service. Therefore, the effect of APR would
be in the same way as that of an extrinsic motivator for taking action to avoid an
undesirable consequence [27] [28] [29]. For instance, consumers interested in
receiving advice on following a healthier lifestyle through a mobile phone service
would perceive a danger (Ze., of their health condition not improving or, even,
getting worse) if they do not subscribe to the service or do not use it. As it is

well-known from IS research, extrinsic motivation is associated with the percep-
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tions of benefits and usefulness and has a powerful favoring effect on adopting a
technology [26] [30] [31].

On the other hand, it is reasonable to assume that if people perceive a threat
in not adopting the mobile health service (hence see a motive for adopting it),
this feeling will also alleviate to a certain extent their possible concerns sourcing
from the actual use of that service, that is encompassed under TPR. This is con-
sistent with previous research in IS that showed that favorable views on tech-
nology features tend to decrease the uncertainty, hence perceived risk, associated
with its use [12] [32]. Consequently, the following hypotheses are proposed:

H3: Activity Perceived Risk is positively associated with Behavioral Intention
to adopt a mobile health application.

H4: Activity Perceived Risk is negatively associated with Technology Per-
ceived Risk of a mobile health application.

4. Methods

The research model and hypotheses were tested through a cross-sectional online
investigation conducted simultaneously with consumers in the UK and Canada.
The artifact of this research was the use of text messaging on cell phones to pro-
vide support to smokers willing to quit smoking. Such health promotion initia-
tives have been gaining popularity worldwide [33] [34] [35], and text messaging
is a preferred tool to provide support to people willing to quit smoking due to
advantages in terms of convenience and value [36] [37]. However, this type of
health promotion support needs time to produce effects since it is unlikely for
smokers to quit smoking immediately after receiving a few text messages from
health providers. Therefore, this could be considered as a mobile health applica-
tion without immediate outcome.

For increased realism and feasibility reasons, participants of the study were
recruited across UK and Canada through a surveying company having a data-
base of over half a million pre-recruited consumers. Potential participants were
required to be 18 years old, to smoke at least occasionally, and to be familiar with
wireless text messaging on cell phones.

Consumers who took part in the study watched an online scenario on how
they could receive support for quitting smoking through text messaging on their
cell phones if they chose to join such a program. Thus, after subscribing for a
moderate monthly fee to the mobile service for at least six months, they would
receive enjoyable messages of support and encouragement from health providers
in a dedicated call center. For increased realism, sample cell phone messages were
presented to participants. These sample messages were adapted from experimental
studies on using text messaging for health promotion in general [38] [39] [40]
and for smoking cessation in particular [41] [42]. The scenario avoided any bias
as it did not comment on the effects of smoking and did not urge participants to
quit smoking.

After watching the scenario, participants were invited to express their views
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through an online survey measuring with seven-point Likert-type scales the con-
structs of the research model and demographic characteristics. Since all partici-
pants had experience with text messaging and cell phones and because the expe-
riment relied on a scenario, only three of the Technology Perceived Risk facets,
as discussed in Sections 2 and 3 above, were considered meaningful: financial,
psychological, and privacy risk. Aiming to build a parsimonious research model,
measuring performance, social, health, and time risks were not considered ne-
cessary for consumers already owning cell phones and using text messaging com-
munications, hence already familiar with the technology’s basic features.

Survey questions were adapted for Behavioral Intention and Technology Per-
ceived Risk from previously validated measures used in IS [12] [43] and con-
sumer behavior [9] [11]. In accordance with the context of this research, Activity
Perceived Risk was measured with a scale adapted from healthcare knowledge.
Thus, a measure about the Beliefs about Medicines Questionnaire (BMQ) as-
sessing consumer perceptions on potential benefits of medicines [44] [45] was
considered appropriate for this study, assuming that technology may be similar
to medicines for individuals willing to quit smoking—Ze, it is likely to bring bene-

fits for those who adhere to the prescribed intervention.

5. Results

Data collection stopped when the surveying company recorded 600 complete
responses from participants meeting the including conditions (300 from the UK
and 300 from Canada). About one week was necessary to complete the data col-
lection, and all respondents received a small financial compensation from the sur-
veying company. After eliminating the answers with more than 5% missing data,
170 and 252 valid responses were recorded from the two settings, respectively.
These responses were part of a larger research project conducted in the two sites.
An ANOVA analysis of the averages of all items measured indicated no signifi-
cant differences between the samples coming from the two countries above (F
(1; 41) = 0.23; p-value = 0.63). Accordingly, it was reasonable to consider that all
the responses in this study came from one homogenous sample of 422 partici-
pants.

Demographic analysis indicated that 53.1% of the participants were female,
and the sample’s average age was 41.2 years. Participants reported 23.7 years of
smoking and 93.5 cigarettes smoked per week, on average. Cell phone expe-
rience and text messaging experience averaged at 9.4 years and 5.9 years, respec-
tively. Participants reported sending 57.6 text messages and receiving 46.7 every
week, on average.

A first preliminary test for the data collected was to analyze the possible in-
fluence of non-response bias. This was done by comparing the key demograph-
ics of early and late responders as suggested by literature [46] [47]. Comparisons
done for average values of age, gender, smoking activity, and text messaging ac-

tivity showed no statistically significant differences between early and late res-
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ponders’ groups. Therefore, non-response bias was not considered an issue for
the sample used in this study.

A second preliminary test of the data collected was to assess the influence of
common method variance (CMV) that may occur when all variables in the theo-
retical model (both independent and dependent) are collected in the same sur-
vey through self-reported measures [48]. A visual inspection of the correlation
matrix between factors reported in Table 2 below showed values below 0.90.
Therefore, according to guidelines indicated by Pavlou et al [49], CMV is not a
concern for the data used in this study.

Data analysis was conducted with Partial Least Squares (PLS) as this Structur-
al Equations Modelling method is suitable for exploratory models [50] [51], in-
cluding formative indicators [52]. The second-order construct, Technology Per-

ceived Risk, was measured through a repeated indicators approach [53].

5.1. Measurement Model

PLS analysis was conducted with SmartPLS [54] following the methodology
recommended by Gefen and Straub [55] and Hair et al [56]. After eliminating
one of the 15 items of the measurement model due to low significance levels and
item-to-construct loading values, all items had significant t-values (correspond-
ing to p-values < 0.05) and loadings above 0.7. Table 1 shows that values for
Average Variance Extracted (AVE), expressing the amount of variance captured
by a factor in relation to the amount of variance due to measurement error, is
above 0.5 for all first-order constructs. Further, composite reliability, and Cron-
bach’s alpha values are above 0.7 for all these constructs. All these values indicate
appropriate reliability and convergent validity of the model [57] [58] [59].

Table 2 shows the correlation matrix of first-order constructs having on the
diagonal the square root of AVE values. As diagonal elements are more extensive
larger than all corresponding non-diagonal elements, discriminant validity is termed
as appropriate. This is confirmed by the matrix of loadings and cross-loadings
showing that items load more on the constructs they pertain to than on other
constructs (Table 3), as recommended [55] [57].

A test for possible multicollinearity was conducted for the formative second-order
TPR construct. A visual inspection of Table 3 shows that indicators of the first-
level risk factors that form TPR have correlation coefficients below the threshold

Table 1. Statistics of the measurement model for first-order constructs.

Construct AVE Composite reliability Cronbach’s alpha
Behavioral Intention 0.950 0.974 0.947
Perceived Financial Risk 0.769 0.869 0.700
Perceived Privacy Risk 0.810 0.928 0.883
Perceived Psychological Risk 0.821 0.932 0.890
Activity Perceived Risk 0.709 0.907 0.864
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Table 2. Matrix of correlations and square root of AVE for first-order constructs.

Perceived Perceived Perceived  Activity

Behavioral
Intention Financial Privacy Psychological Perceived
Risk Risk Risk Risk
Behavioral Intention 0.97

Perceived Financial Risk ~ —0.33 0.88

Perceived Privacy Risk 0.00 0.32 0.90

Perceived Psychological

. -0.16 0.22 0.41 0.91
Risk
Activity Perceived Risk 0.53 -0.25 0.09 0.08 0.84

Table 3. Item loadings and cross-loadings for first-order constructs.

Behavioral Pe‘:rceiv‘ed Perceived Perceive‘d Acti‘{ity
Intention Flna‘nc1al Privacy Risk Psych(‘)loglcal Perc‘elved
Risk Risk Risk
BI1 0.974 -0.314 -0.009 —-0.164 0.505
BI2 0.975 -0.326 0.003 -0.155 0.522
PFR1 —-0.388 0.867 0.224 0.215 -0.272
PFR3 -0.195 0.886 0.329 0.174 -0.170
PPR1 -0.081 0.309 0.896 0.438 0.056
PPR2 0.001 0.307 0.932 0.348 0.054
PPR3 0.083 0.236 0.872 0.307 0.153
APR1 0.538 -0.231 0.025 0.000 0.846
APR2 0.460 -0.212 0.105 0.087 0.894
APR3 0.374 -0.163 0.129 0.120 0.858
APR4 0.362 -0.230 0.075 0.084 0.765
PSYR1 -0.219 0.317 0.409 0.864 -0.055
PSYR2 -0.131 0.135 0.318 0.933 0.123
PSYR3 -0.090 0.140 0.375 0.919 0.154

Abbreviations: BI—Behavioral Intention; PFR—Perceived Financial Risk; PPR—Per-
ceived Privacy Risk; APR—Activity Perceived Risk; PSYR—Perceived Psychological Risk;
1...4—item number.

of 0.90 indicated as problematic by literature [60] [61]. Hence, multicollinearity

was not considered an issue for this overall risk construct.

5.2. Structural Model

As reliability, convergent, and discriminant validity tests are all satisfactory, the
measurement model could be considered valid. Therefore, the next step was to

analyze path coefficients, significance, and variance explained levels after run-
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ning SmartPLS with a bootstrap with 200 re-samples. Table 4 and Figure 2 cap-
ture these results.

Table 4 and Figure 2 show that 5 out of 6 hypotheses are supported at a sig-
nificance level of 0.05 or better. As hypothesized, all three first-order perceived
risk facets significantly contribute to the second-order Technology Perceived
Risk. This latter, together with the Activity Perceived Risk, are significant ante-
cedents of the Behavioral Intention to adopt the mobile health service. On the
other hand, the proposed mitigating influence of the activity risk over the tech-
nology risk was not confirmed by the data analysis outcome. Of all the con-
structs considered in the model, Activity Perceived Risk had by far the most
considerable total effect (0.533 significant at the 0.001 level) on the Behavioral
Intention to adopt the service (Table 5). Overall, the proposed model explained
31.2% of the variance of the endogenous construct.

All demographic figures collected about the sample were tested as possible

Table 4. Results of hypotheses testing.

Hypothesis

Path Coefficient tvalue p-value

H1
H2a
H2b
H2c

H3

H4

Technology Perceived Risk -> Behavioral Intention -0.187  2.101 0.036
Perceived Financial Risk -> Technology Perceived Risk 0.236 4.306 <0.000
Perceived Psychological Risk -> Technology Perceived Risk 0.545 10.165 <0.000
Perceived Privacy Risk -> Technology Perceived Risk 0.528 8.632 <0.000
Activity Perceived Risk -> Behavioral Intention 0.533 6.034 <0.000

Activity Perceived Risk -> Technology Perceived Risk —0.001 0.673  0.501

Activity
Perceived
Risk

0.533%++*

Behavioral
Intention to
Adopt

Financial
Risk

0.236%**

-0.187*
Technology

Perceived
Risk

0.545%**

Privacy
Risk Second Order

Factor

Figure 2. Results of structural model evaluation. Significance levels: * = 0.05; ** = 0.01;
06 =0.001.
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Table 5. Total effects on behavioral intention to adopt the mobile health service.

Construct Coefficient t-value p-value
Perceived Financial Risk -0.044 1.614 0.107
Perceived Psychological Risk -0.102 1.963 0.050
Perceived Privacy Risk -0.099 2.431 0.015
Technology Perceived Risk -0.187 2.101 0.036
Activity Perceived Risk 0.533 6.042 <0.001

control variables. None of the age, gender, smoking figures, cell phone and text
messaging experience and use, or country of the participants (ie., UK or Cana-

da) caused statistically significant structural model changes.

6. Discussion

The objective of this research has been to understand the influence of two struc-
turally different types of user risk perceptions (one associated with the technol-
ogy and the other triggered by the activity targeted by the technology, respec-
tively) to adopt a mobile health service application without immediate outcome.
The research context is the use of text messaging on cell phones to provide re-
mote support to smokers if they chose to quit smoking. A parsimonious theoret-
ical model comprising the two types of risk was built and tested in an online ex-
periment with 422 participants from the UK and Canada.

This paper’s research question was: What are the effects of Activity Perceived
Risk and Technology Perceived Risk on user intention to adopt a mobile health
service without immediate outcome? Consistent with previous research in con-
sumer behavior and information systems [8] [12] [62], this study found that the
risk perception sourcing from potentially using a mobile service, ie., Technology
Perceived Risk, has a significant negative influence over the Behavioral Intention
to adopt that service (path coefficient = —0.187, p-value < 0.05): if people see
risks (no matter if these are real or not), the risks become an obstacle to adop-
tion. Of the facets of risk considered meaningful for this context, Perceived Psy-
chological Risk and Perceived Privacy Risk were the most important (both with
path coefficients above 0.5, significant at the 0.001 level).

Therefore, as a first practical contribution of this research, it can be affirmed
that, in order to increase the chances of success, developers and promoters of
mobile health services targeting smoking cessation should try to mitigate poten-
tial general user doubts on the justification of such services and the apprehen-
sion about disclosing personal data. Concerns about wasting money for sub-
scribing to the service, captured through Perceived Financial Risks, are highly
significant as well (at the 0.001 level) but comparatively less important (path
coefficient = 0.236).

Confirming the theoretical reasoning proposed in this research, Activity Per-

ceived Risk has a positive influence on the intention to adopt the mobile health
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service (coefficient = 0.533, significant at the 0.001 level). This factor is much
more critical than technology Perceived Risk, as the total effects value show
(Table 5). Therefore, people’s concerns about their health state deteriorating if
not using the ICT service offered to support their efforts act as motivators to
avoid negative consequences, similarly to literature findings [29], and are very
important in the adoption equation. Accordingly, promoters of mobile health
services should consider consumer propensity to avoid threats for their condi-
tion even if these services do not have an immediate outcome. This is the second
practical contribution this research offers. However, future research should in-
vestigate why the Activity Perceived Risk was not a significant mitigator of the
Technology Perceived Risk, as this study hypothesized.

As a critical theoretical contribution, this research enriches scholarly know-
ledge on technology adoption through a more granular look at user risk percep-
tions and their actual influence on the adoption equation. Thus, as a step beyond
the consolidated body of research in information systems accounting for the in-
fluence of a risk perception factor in technology adoption [12] [32], this study
identifies two conceptually different risk perceptions, Activity Perceived Risk
and Technology Perceived Risk, with opposite effects on the intention to use a
mobile health application. Furthermore, the combined influence of the two op-
posite risk factors alone explained 31.2% of the intention to adopt the mobile
health service, as Figure 2 indicates. This appears as a moderately low value, al-
though even smaller values are not uncommon in IS studies [63]. It is, nonethe-
less, sufficient to demonstrate that these two risk perceptions are significant in
the adoption equation of a mobile health service even when this does not lead to
immediate consequences for the users. Thus, to remain parsimonious and to
demonstrate the actual influence of perceived risks, the model proposed by this
research did not include other prevalent factors like perceived usefulness or per-
ceived ease of use that traditional adoption research has demonstrated to be
strong antecedents of the behavioral intention in most of the studies [26].

Both risk factors proposed by this research, the first-order Activity Perceived
Risk, adapted from healthcare research [44] [45], and the second-order Tech-
nology Perceived Risk, adapted from consumer behavior and IS research [9] [11]
[12], displayed good psychometric properties. Since five out of the six hypothes-
es proposed were supported and the two categories of risk factors considered
were valid and explained almost one-third of the intention to adopt the mobile
health service, the risk-only theoretical model proposed by this study could be
considered as being validated empirically and reasonably appropriate, according
to guidelines from literature [64] [65].

This study also involved some /imitations, but not more than in similar IS re-
search on ICT adoption. Thus, participants self-selected following the invitation
of a surveying company. However, they were recruited from a massive pool of
pre-registered individuals across two countries, which added more realism to the

research. Risk perception is context dependent [22], so the participants’ views
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might have been influenced by the nature of the mobile ICT service (Z.e., smok-
ing cessation support). Future research may expand this type of research for
other ICT applications targeting mobile services in sensitive domains like health-
care or even in other areas like learning. Also, the experiment was based on a
scenario, but this is not uncommon in IS studies. The scenario approach is a con-
venient way of eliciting perceptions about the use in principle of a new ICT ap-
plication [66] [67] before proceeding to risky deployments. Further, participants
were already using the technology that was the object of the scenario, which in-

creased the realism of the experiment.

7. Conclusion

Opverall, this study demonstrated that when using mobile Information and Com-
munication Technology to provide health services in relatively lengthy programs
with no immediate outcome for consumers, Technology Perceived Risk (express-
ing the overall risk that captures all meaningful perceptions on possible negative
consequences of a new ICT use) and Activity Perceived Risk (encompassing the
anxiety about the negative consequences of the non or inappropriate use of a crit-
ical ICT application) have opposite effects: the former is an obstacle while the
latter is a motivator. Their influence alone in the adoption equation is quite sig-
nificant, so these factors should not be neglected when constructing more com-
plex ICT adoption and using research models, at least for sensitive human activ-

ity domains like healthcare.
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