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ABSTRACT
E-services remain characterised by uncertainty despite their proliferation. Consumer trust beliefs are
therefore considered an important determinant of e-service adoption. However, the research has
not yet considered the potentially dynamic nature of these trust beliefs or how early-stage trust
might influence later-stage adoption and use. To address this gap, this study draws on the
theory of reasoned action and expectation–confirmation theory in a longitudinal study of trust in
e-services. We examine how trust interacts with other consumer beliefs such as perceived
usefulness (PU) and how these beliefs together influence consumer intentions and behaviours
concerning e-services at both the initial and latter stages of use. The empirical context is online
health information services. Data collection on a student population occurred during two time
periods approximately five weeks apart. The results show that PU and trust are important at
both the initial and latter stages in the consumer acceptance of online health services.
Consumers’ actual usage experiences modify perceptions of usefulness and influence the
confirmation of their initial expectations. These results have implications for our understanding
of the dynamic nature of trust and PU as well as their roles in the long-term sustainability of e-
services.
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1. Introduction

The advent of the Internet has changed service transac-
tions from face-to-face to e-service exchanges. E-services
offer consumers increased convenience, lower transac-
tion costs, increased consumer choice, and greater service
accessibility by eliminating space and time constraints (de
Ruyter, Wetzels, and Kleijnen 2001; Rust and Kannan
2003). The initial consumer adoption of e-service innova-
tions is, however, only the first step towards realising their
success. Their long-term viability will depend on contin-
ued consumer usage (Bhattacherjee 2001). Examining the
long-term viability of new e-service contexts therefore
requires a dynamic and longitudinal focus on consumer
beliefs, attitudes, and usage behaviours rather than a sim-
ple study of their initial intentions (Venkatesh et al. 2011).
Studies have confirmed the need to consider dynamic
beliefs in information technology usage and e-commerce
adoption (e.g. Bhattacherjee and Premkumar 2004; Ven-
katesh et al. 2011; Lin et al. 2014), but few studies have
considered the dynamic nature of consumer beliefs in
online health services adoption (Shin 2010).

To close this gap, this study determines the extent to
which consumers’ beliefs about e-service usage change

over time and examines how these beliefs influence
their intentions and behaviour at both the early and lat-
ter stages of use. We focus on two important consumer
beliefs – trust and perceived usefulness (PU). Trust is a
consumer’s confidence in the e-service provider’s relia-
bility, integrity, dependability, and ability to deliver on
expectations (Bhattacherjee 2002; Pavlou 2003). We
focus on these trust beliefs because of the uncertainties
in e-service usage, which have caused consumers’ trust
beliefs to be considered among the most important psy-
chological states influencing online behaviours (Pavlou
and Gefen 2002; Pavlou 2003; Kim, Ferrin, and Rao
2008). Without trust, consumers lack the confidence
and assurance they need to be willing to be vulnerable
to the actions of e-service providers (Gefen 2000).

PU has been identified across diverse technology con-
texts as a cognitive belief salient to technology accep-
tance (Davis, Bagozzi, and Warshwa 1989). It has been
found to be important in e-service contexts such as e-
commerce (Gefen, Karahanna, and Straub 2003; Pavlou
2003), mobile payment services (Chandra, Srivastava,
and Theng 2010), and online banking (Bhattacherjee
2001) and is also relevant to the dynamic study of system
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usage (Bhattacherjee and Premkumar 2004). We develop
our research model by, first, drawing on the theory of
reasoned action (TRA) to examine the effects of trust
and usefulness perceptions on consumers’ initial accep-
tance and usage behaviours. We then draw on expecta-
tion–confirmation theory (ECT) to examine how
temporal changes in these consumer beliefs influence
their later-stage continuance intentions.

We empirically validate our model using data collected
in a longitudinal study of consumers’ use of online health
information services.Weuse this context becausemost stu-
dies on e-services have focused on commercial (e.g. e-com-
merce, e-shopping, e-banking) and e-government contexts.
The web has become an important health information dis-
semination channel (Yi et al. 2013), and people are increas-
ingly searching for health information online (Xiao et al.
2014). Online health-care services have thus become an
important channel for the self-management of consumers’
health (Harbour and Chowdhury 2007). Unfortunately,
the literature has not yet sufficiently examinedhowour the-
ories of e-service acceptance andusemight extend to online
health information provision. Studies on trust research in
online health information (e.g. Bansal, Zahedi, and Gefen
2010; Yi et al. 2013) have used cross-sectional research
designs rather than longitudinal ones. Understanding the
long-term acceptance and use of these services is critical
to the realisation of their potential.

The rest of this paper proceeds as follows. In the next
section, the theoretical background for our study is pre-
sented. Then, the research model and hypotheses are
developed. Then, the research methodology and
approach are outlined. The fifth section presents the
empirical results, and the final section discusses the find-
ings and the contributions of the study.

2. Theoretical background

Two theories underpin our longitudinal investigation.
The first, TRA, underpins the study of early e-service
acceptance. This theory is well described elsewhere (Ven-
katesh and Morris 2000; Pavlou and Fygenson 2006) and
has been used to explain the initial acceptance of infor-
mation technology (IT) among individuals (Komiak
and Benbasat 2006). The second theory, ECT, is used
to explain post-purchase consumer satisfaction and
behaviours (Oliver 1980) and investigate the later stages
of IT use (Bhattacherjee and Premkumar 2004; Shin
2011; Bhattacherjee and Lin 2014).

2.1. Theory of reasoned action

Numerous theoretical models of e-service acceptance
have been proposed. Among them, the TRA, the theory

of planned behaviour, and the technology acceptance
model have frequently been applied to provide an under-
standing of e-services adoption (e.g. Featherman and
Pavlou 2003; Leonard, Cronan, and Kreie 2004; Yousaf-
zai, Foxall, and Pallister 2010). The TRA (Ajzen and
Fishbein 1980) predicates a belief–attitude–intention–
actual behaviour model in which actual behaviour is
influenced by behavioural intention, while behavioural
intention is determined by attitude and subjective
norm (Fishbein and Ajzen 1975). Furthermore, beha-
vioural beliefs are proposed to influence attitude and
normative beliefs to influence subjective norm (see Fig-
ure 1). However, the TRA does not specify which beha-
vioural beliefs influence attitudes. Consequently,
research drawing on the TRA must identify the beliefs
considered appropriate to employ in its context (Davis,
Bagozzi, and Warshwa 1989; Yousafzai, Foxall, and Pall-
ister 2010). In the context of e-services, trust and PU are
considered important behavioural beliefs that can influ-
ence consumer adoption of e-services. Attitude has often
been omitted in applications of the theory in order to
derive more parsimonious research models (e.g. Bhatta-
cherjee and Lin 2014).

2.2. Expectation–confirmation theory

ECT is used to explain consumer satisfaction, post-pur-
chase behaviours, and loyalty (Oliver 1980). Bhattacher-
jee (2001) adopted the ECT to develop an IS continuance
model to explain users’ post-adoption behaviour. The
ECT suggests that consumers have expectations before
making either a purchase or a decision. After their period
of use, consumers will compare performance perceptions
with their expectations, which will be either confirmed or
rejected. A positive confirmation results in consumer
satisfaction, leading to repurchase intentions. The
model of Bhattacherjee and Premkumar (2004) also
posits that modified beliefs (e.g. PU) are themselves a
function of the usage experience and that these modified
beliefs can in turn influence continued and ongoing
usage. The model is illustrated in Figure 2.

The post-acceptance ECT model has been applied in
contexts such as online shopping (Hsu et al. 2006), web
usage (Limayem, Hirt, and Cheung 2007), e-government
(Venkatesh et al. 2011), and social networking services
(IslamandMäntymäki 2011). Research has also attempted
to extend themodel through the inclusion of various addi-
tional beliefs as predictors of continuance intentions (Ven-
katesh et al. 2011). Limayem, Hirt, and Cheung (2007)
extended Bhattacherjee’s (2001) model by incorporating
habit as a predictor of continuance intention. One study
suggests that ‘when ITuse is habitual, it ceases to be guided
by conscious planning and is instead triggered by specific
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environmental cues in an unthinking or automatic man-
ner’ (Shin 2016, 505).

3. Model development and hypotheses

This study’s research model is derived from both the
TRA and ECT theories and is illustrated in Figure 3.
The model incorporates both trust and PU as beha-
vioural beliefs that can influence consumers’ intentions
at both the early initial usage stage and, once modified
based on the usage experience, at later stages of use. Con-
sistent with ECT, the model depicts how modified beliefs
of PU and trust at time 2 are determined by confirmation
(Bhattacherjee 2001). In turn, these modified beliefs and
confirmation influence user satisfaction. Moreover,
because consumer beliefs may also influence each other
(Xia and King 1996), we modelled the relationship

between trust and PU at both initial usage phase and
late-usage phase. Importantly, the self-perception theory
(Bem 1972) suggests that the formation of beliefs is based
on routine behaviour. Thus, actual usage plays an impor-
tant role to link the theoretical background of TRA and
ECT. We therefore expect consumers’ actual usage leads
to their future beliefs. The TRA underpins the early,
initial usage phase while the ECT underpins the later
usage phase.

3.1. The link between beliefs and early-stage
intentions and use

The TRA explains the relationships between beliefs, sub-
jective norms, intentions, and actual usage. As reflected in
Figure 3, we examine trust and PU as important

Figure 1. The TRA. Source: Fishbein and Ajzen (1975).

Figure 2. A post-acceptance model of IS continuance. Source: Adapted from Bhattacherjee (2001).

Figure 3. Research model.
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behavioural beliefs. Past studies have empirically illu-
strated that PU influences online consumer behaviour
(e.g. Gefen, Karahanna, and Straub 2003; Pavlou 2003).
In the online health services context, PU is defined as a
consumer’s belief that an online health service will benefit
them and will enhance the effectiveness of the self-man-
agement of their health (Lanseng and Andreassen 2007).

Trust in the e-service provider is defined as the consu-
mer’s confidence in the provider’s integrity and depend-
ability (Bhattacherjee 2002; Pavlou and Gefen 2002; Shin
2013a). Past research has examined the effects of initial
trust on e-commerce acceptance (e.g. Gefen 2002;
McKnight, Choudhury, and Kacmar 2002). A more
trusted e-service provider is more likely to be perceived
as offering accurate and useful information that is in
the best interests of the consumer. Trust can reduce
uncertainty and provides the expectation of a satisfactory
transaction experience (Pavlou 2003). Moreover, consu-
mers are likely to perceive the potential for benefit only if
the online health information provider is trusted as a
reliable and competent health information provider.

Figure 3 also depicts the influence of subjective norm.
According to the TRA, consumers are likely to form
positive or negative intentions concerning a behaviour
based on how they believe significant others will view
the behaviour (Bhattacherjee and Lin 2014). This norma-
tive influence arises from peers or from other significant
people, such as friends or family. Based on the foregoing,
we hypothesise the following:

H1: PU at t1 has a positive effect on consumers’ early-
stage behavioural intentions concerning online health
information services.
H2: Trust at t1 has a positive effect on consumers’ early-
stage behavioural intentions concerning online health
information services.
H3: Subjective norm at t1 has a positive effect on consu-
mers’ early-stage behavioural intentions concerning
online health information services.
H4: Trust at t1 has a positive effect on the PU of online
health information services at the early-usage stage.

According to the TRA, actual behaviour is determined by
behavioural intention. Studies have shown that IT usage
intentions correlate with actual usage behaviours. There-
fore, we further hypothesise the following:

H5: Behavioural intention at t1 has a positive effect on
the subsequent actual usage of online health information
services.

3.2. The link between actual usage and later-
stage beliefs and confirmation

Melone (1990) suggests that behaviour influences beliefs
and attitudes in social psychology. Similarly, the self-per-
ception theory suggests that the formation of beliefs is

based on routine behaviour (Bem 1972) and that ‘the
more usage there is, the more favourable the user evalua-
tion’ (Kim and Malhotra 2005, 745). Studies have consis-
tently argued that the usage experience will modify
beliefs and behavioural intentions (e.g. Kim and Malho-
tra 2005; Maier et al. 2012), suggesting that past beha-
viour serves to form evaluation. Hence, we expect that
a consumer’s actual usage experience with an e-service
will influence (or update) their beliefs, specifically their
PU and trust. According to the ECT, the usage experi-
ence will also provide the basis for the confirmation of
initial expectations. This confirmation will in turn sup-
port belief modification (Venkatesh et al. 2011). In
other words, users are theorised to revise their cognitions
based on the degree to which their actual experience
exceeded or fell short of their initial expectations. We
thus expect that usage and confirmation will influence
PU and trust beliefs after online health service usage.
We therefore hypothesise the following:

H6a: Degree of actual use has a positive effect on PU at
t2.
H6b: Degree of actual use has a positive effect on consu-
mer trust at t2.
H7: Degree of actual use has a positive effect on confir-
mation of expectation at t2.
H8a: Confirmation of expectation has a positive effect
on PU at t2.
H8b: Confirmation of expectation has a positive effect
on trust at t2.

In addition, empirical studies have found that, after e-
service usage, PU is also determined by trust (Gefen,
Karahanna, and Straub 2003). We thus propose the
following:

H8c: Trust at t2 has a positive effect on PU at t2.

3.3. The link between later-stage beliefs,
confirmation, satisfaction, and continuance
intention

We hypothesise that modified beliefs and confirmation
influence satisfaction. The ECT posits that satisfaction
is determined by consumers’ confirmation of expecta-
tions through initial usage (Bhattacherjee 2001) because
consumers always compare early-usage expectations
with their actual usage. If the initial expectations are con-
firmed, they will be more satisfied with the systems or
service. Hsu et al. (2006) found that confirmation has a
positive effect on consumers’ satisfaction with online
shopping usage. We thus propose the following:

H9: Confirmation of expectation has a positive effect on
consumers’ satisfactionwith online health information use.

Moreover, Bhattacherjee (2001) argues that beliefs also
influence a user’s post-acceptance affects such as
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satisfaction. Research has found that PU positively
impacts satisfaction in the mobile commerce context
(Lin et al. 2014). Moreover, trust has been found to pre-
dict satisfaction in the online health context (Bliemel and
Hassanein 2007). We thus propose the following:

H10a: The PU of online health usage at t2 has a positive
effect on consumer satisfaction with online health infor-
mation service use.
H10b: Consumer trust beliefs at t2 have a positive effect
on consumer satisfaction with online health information
service use.

The IS continuance model in Bhattacherjee (2001) pro-
poses satisfaction as one of the primary antecedents of
consumer continuance intentions because users may
rely not only on their cognitive beliefs but also on their
affective experience when forming subsequent beha-
vioural responses in the post-usage phase (Bhattacherjee
and Lin 2014). This affective experience is captured in
the satisfaction construct. Empirical studies support the
effects of satisfaction on consumers’ continuance inten-
tions in the e-service context (e.g. Hsu et al. 2006; Lee
and Kwon 2011; Zhao and Lu 2012). Hence, we can
hypothesise the following:

H11: Satisfaction with online health information service
use has a positive effect on continuance intentions.

The research (Bhattacherjee and Premkumar 2004; Ven-
katesh et al. 2011) posits that intentions are also directly
determined by consumers’ post-usage evaluated beliefs.
We therefore expect that consumers’ continuance inten-
tions are also determined by the evaluated (modified)
beliefs of trust and PU. Moreover, meta-analyses on
trust have found that the association of trust and inten-
tions does not change over time but that trust remains
important in influencing consumer intentions at later
stages. We therefore hypothesise the following:

H12a: The PU of online health usage at t2 has a positive
effect on continuance intentions.
H12b: Consumer trust beliefs at t2 have a positive effect
on continuance intentions.

3.4. Control variables

As Figure 3 shows, past online health service experience
is a necessary control variable for early behavioural
intention and actual use because the social psychology
literature suggests that past behaviour may influence
intentions and actual use (Kim and Malhotra 2005).
For instance, Shim et al. (2001) found that prior experi-
ence with an e-service predicts consumer behaviour.
Consumers who have not used online health information
before may have a lower likelihood of future acceptance
and use. Habit (HAB), age, and gender are considered as

controls in the later usage phase of the model. HAB was
considered because people tend to perform behaviour
automatically through learning (Limayem, Hirt, and
Cheung 2007). Moreover, in the online heath informa-
tion context, gender and age differences have been con-
sidered to shape consumers’ online health service
adoption behaviour (Ybarra and Suman 2008).

4. Research methodology

We tested our hypotheses using a longitudinal research
design in a laboratory setting. A longitudinal design
allows the dynamic nature of the study’s focal substantive
constructs to be examined (Berrington, Smith, and Stur-
gis 2006); it also requires the researcher to collect
repeated measures over time from the same units of
observation. Doing so in this study allowed the changes
in trust and usefulness to be described over time, enabling
the estimation of our hypothesised model (see Figure 3).

We followed a longitudinal multiple-phase controlled
laboratory design similar to that adopted in Zahedi and
Song (2008).

4.1. Longitudinal study design

This study was carried out at a large national university
in South Africa. We carried out a laboratory-based
experimental-scenario research design. We invited
first-year undergraduates registered in computer lab-
related courses to participate. A total of around 1300
first-year students were registered for the courses.
Using a university student sample for our study is appro-
priate because students represent an important portion
of online consumers (Kim, Ferrin, and Rao 2008) and
users of Internet health services (Bansal, Zahedi, and
Gefen 2010; Shin 2015). Moreover, young people often
have difficulties accessing traditional health services,
and the Internet can offer them confidential and conve-
nient access. The student body selected for this study
represents a diverse cross-section of the consumer popu-
lation, who are confronting various health-related issues.
Many of these students are also learning to function
independently at college without the typical family and
support structures that had surrounded them. The
engagement of such consumers with online health infor-
mation services is thus particularly useful to examine.

We performed a pre-test to determine if there were
any ambiguous or confusing measurement items in the
questionnaire. The pre-test was carried out using a con-
venience sample of students. In our pre-test, we found
that the participants need around 30 minutes to com-
plete online scenarios and questionnaire of phase 1,
and 5 minutes to complete the phase 2 questionnaire.
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The pre-test was then followed by the first phase and sec-
ond phases of data collection, to which the larger under-
graduate student sample was invited to participate. Data
collection was part of a large study; see also Mou, Shin,
and Cohen (2016).

4.1.1. Phase 1(t1)
Phase 1 was conducted in a computer laboratory setting.
An information sheet and consent form were provided
and with the help of research assistants, participants
were introduced to the purpose of this study. Partici-
pants who consented were then given the opportunity
to choose from among three popular health informatics
websites. The websites were all general medical, health,
and wellness sites accessible to consumers with optional
registration. These three health information websites
have different features and information content. Allow-
ing participants the opportunity to select their own web-
site of interest increased the voluntary nature of the e-
service usage process (Zahedi and Song 2008). Partici-
pants were asked to browse their chosen health website
for information on a variety of issues in a number of gen-
eral health categories (such as diet and nutrition, exer-
cise, and fitness) and to complete specific tasks related
to the search for health information. The scenario tasks
were adopted from van Deursen (2012) and Keselman,
Browne, and Kaufman (2008) and then redesigned (see
Appendix 2). The tasks within a controlled laboratory
design are used to promote variability in use and atti-
tudes and provide participants with a foundation for
their initial perceptions. Participants were then asked
to complete the first-round questionnaire, which com-
prises two parts. The first aims to capture the partici-
pants’ trust beliefs, perceptions of site usefulness,
subjective norms, and future usage intentions. The sec-
ond part aims to capture the participants’ demographic
characteristics (e.g. age, gender, and whether they have
experience seeking online health information). The
total number of students invited to participate in phase
1 of our study was approximately 1300 students. Partici-
pation was voluntary and 761 respondents participated
and completed our online scenarios and questionnaire
over a number of sittings. Among them, 58 responses
were subsequently eliminated as they had large amounts
of missing data. As per the pre-test, the completion time
for the scenario tasks and questionnaires was around 30
minutes for phase 1.

4.1.2. Phase 2 (t2)
After five weeks, the participants from phase 1 who had
completed the online scenarios and questionnaire were
asked to return to the laboratory. Most information sys-
tems studies using a longitudinal design employ an

interval ranging from one month to six months. We
used a five-week time frame, which we assumed allowed
for belief changes. Both the phase 1 and 2 surveys were
administered to the participants through the university’s
e-learning questionnaire system. University’s e-learning
system facilitated both the dissemination and recording
of questionnaire responses online. In order to guide par-
ticipants to do this second-round online survey, the pur-
pose of the study was explained and the questionnaire
administered through the e-learning and with the help
of research assistants. The second-round survey focused
on participants’ current perceptions, beliefs, and inten-
tions. When the participants finished the second-round
survey, all of them received a small token of appreciation
for their time. As per the pre-test, the completion time
for questionnaires was around 5 minutes for phase 2.

4.2. Measurement instrument

All constructs in the research model were operationa-
lised based on previously validated instruments and
modified to fit the context of online health information
services. Besides the actual usage (USE) variable, all con-
structs were measured using multi-item Likert scales
with anchors ranging from 1 (‘strongly disagree’) to 7
(‘strongly agree’).

Behaviour intention (INT), PU, confirmation (CON),
and satisfaction (SAT) were measured using scales devel-
oped by Bhattacherjee and Premkumar (2004). Three
dimensions of trust (TRP) (benevolence, ability, and
integrity) were measured using scales developed by
Shin (2014) and Shin 2013b. Subjective norm (SN) was
measured by adapting three scales from Venkatesh
et al. (2011). Actual usage was measured by adapting
two scales developed by Suh and Han (2002). Respon-
dents were asked if they had used e-services before,
and, if so, which ones.

The questionnaire was pre-tested using a convenience
sample of senior students to determine if there were any
ambiguous or confusing measurement items. The ques-
tionnaire items for measuring the constructs are pre-
sented in Appendix 3.

5. Empirical results

5.1. Participants

At time t1, we obtained 703 usable responses. At time 2,
we invited these 703 participants to do the second-round
survey. In total, 491 respondents completed the second-
round survey, though 55 respondents were subsequently
eliminated, as they were missing a large number of data
values. Our final usable data comprised 436 respondents,
for an attrition rate of approximately 37.9%. We
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conducted our first-round survey at the beginning of
March 2014; after five weeks, we conducted our sec-
ond-round survey. We matched t1 and t2 by using an
anonymous user ID. The demographic profile of the
respondents is reported in Table 1. The respondents
were aged between 18 and 22 (96%). Among them,
40% were male and 60% were female; 50% had previous
online health information experience. Most participants
chose website 1 (41%) or website 2 (54%) for the scenario
tasks.

All the subjects indicated that they had used other
types of e-services, including online shopping, Internet
banking, mobile banking, and social networking services.
Because participants were allowed to choose among
three online health information providers for the tasks
and to become familiar with the online health service
context, we conducted an ANOVA test to determine if
trust, subjective norms, usefulness beliefs, and the accep-
tance scores were independent of the choice of provider.
The results indicated that there were no significant dif-
ferences among the items measuring trust, PU, subjective
norm, and intention variables.

5.2. Data analysis

We performed the data analysis in three stages. First, we
evaluated our data for common method bias. Second, we
examined whether the intentions and beliefs changed
over time by comparing the construct means at t1 and
t2. We then tested the measurement model and struc-
tural model by using the Smart-PLS software package
(Ringle, Wende, and Will 2005). We chose PLS as our
structural equation modelling technique because PLS
can easily estimate the loading of indicators on con-
structs and their causal relationships. Moreover, PLS
provides a good approximation of covariance-based
structural equation modelling in terms of final estimates
(Gefen, Rigdon, and Straub 2011; Hair, Ringle, and Sar-
stedt 2011; Sun et al. 2013).

5.2.1. Common method bias
In addition to using a longitudinal design, which can
reduce common method bias associated with cross-sec-
tional designs (Premkumar and Bhattacherjee 2008),
we also checked for common method bias by performing
Harman’s one-factor test (Podaskoff and Organ 1986).
According to this approach, common method variance
is present if one factor accounts for the majority of the
covariance in the dependent and independent variables.
An exploratory factor analysis (EFA) of all of our time 1
scale items revealed factors explaining 69.4% of the var-
iance, the first factor explaining 21.3%, which is less than
50%. For time 2, EFA revealed factors explaining 68.4%
of the variance, and the first factor explained 23.5%.
These results suggest that no single factor explained a
majority of the variance, thus indicating that common
method bias was not a threat in this study at either
t1 or t2.

We randomly collected additional 41 responses from
students not registered in our surveyed classes who were
present at different times of the day in other computer
laboratories across campus. We compared their
responses to those from our time 1 sample (N = 703).
No significant differences in responses were found,
except for two items – an event which, given the number
of items included in the instrument, is likely due to
chance. Thus, we do not expect that the timing of our
surveys, or the laboratory conditions or locations, influ-
enced our results.

5.2.2. Comparison of construct means
Studies on IT usage have considered whether user
beliefs change over time (e.g. Bhattacherjee and Pre-
mkumar 2004; Hsu et al. 2006; Venkatesh et al.
2011). This research has argued that earlier beliefs
serve as an anchor for later-stage evaluations because
they are not made from scratch but are formed from
earlier judgements (Kim and Malhotra 2005). Others
have argued, however, that early-stage beliefs wear
off over time and are less likely than are actual user
experiences to influence later-stage beliefs (Szajna
and Scamell 1993). To determine if user beliefs change
over time, we compared the means at the two time per-
iods by using a paired-sample t-test, which allowed us
to compare the repeated measures over time from the
same units of observation. The mean PU score
dropped from 5.74 to 5.61, a statistically significant
change (t = 2.36, p = .019). INT dropped from 4.86 to
4.65, which was also statistically significant (t = 2.87,
p = .004). This result confirmed that PU and beha-
vioural intention do change over time (i.e. over five
weeks). Though TR dropped from 5.50 at time 1 to
5.43 at time 2 (t = 1.68, p = .093), the change was not

Table 1. Descriptive statistics of respondents’ characteristics.
Demographics Category Frequency %

Gender Male 175 40.14
Female 258 59.17
Missing 3 0.69

Age 18–19 379 86.93
20–22 40 9.17
23–25 5 1.15
>25 9 2.06

Missing 3 0.69
Online health information experience Yes 218 50.00

No 212 48.62
Missing 6 1.38

Choice of online health information service
provider

Website 1 180 41.28
Website 2 238 54.59
Website 3 18 4.13
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statistically significant (see Table 2). Hence, users’ trust
beliefs seem to decrease slightly with the use of online
health service over time; PU decreased slightly over
time, which was not unexpected given that respondents
have been known to correct their performance
expectations during application use as the subject
matters become more realistic (Sokura, Öörni, and
Bragge 2012).

5.2.3. Measurement model evaluation
We next tested the study’s research model. An initial
principal components analysis (PCA) was carried out
to confirm the unidimensionality of the measures and
eliminate any inappropriate items. We removed TRP3
at this stage. Thereafter, the measurement model was
analysed using Smart PLS. The items loaded onto their
expected theoretical constructs. The mean, standardised
loadings of the measurement items, average variance
extracted (AVE), composite reliability (CR), and Cron-
bach’s alpha value are reported in Appendix 1. The
values of the loadings are above the recommended
value of 0.70. Besides actual usage (UES), for which
one item is slightly lower than 0.7, all other measures
exceed the prescribed 0.7 threshold for Cronbach’s α.
The values of composite reliability are above the accepta-
ble value of 0.70, and the AVE is above the recommend
threshold of 0.50. Thus, the convergent validity is con-
firmed. For discriminant validity, we compared inter-
construct correlations with the square root of the AVE,
which measures the percentage of overall variance in
the indictors captured by the latent construct (Hair
et al. 1998). Our results showed that the square root of

AVE of each construct is larger than the inter-construct
correlations (see Table 3). Thus, discriminant validity is
confirmed.

5.2.4. Results of hypothesis testing
Bootstrap resampling (1000 resamples) was used to
produce t-values to determine path significance. The
model explains roughly 38% of the variance in early-
stage intentions to use the online health information
service. However, in the later stage, the R2 value for
continuance intention is 0.37, indicating that the
model explains 37% of the variance for consumer con-
tinuance usage intention. The analysis controlled for
the effects of online health information experience (at
the initial usage phase) and habit, age, and gender
for behavioural intention at the post-usage stage. The
effect of age on later-stage intention was significant.

PU is significantly influenced by trust. Trust, PU,
and subjective norm have significant effects on beha-
vioural intention. In turn, behavioural intention has a
positive effect on the actual usage of online health ser-
vices. Hence, H1, H2, H3, H4, and H5 are all sup-
ported. This finding supports the view that trust and
PU are important to the consumer acceptance of
online health service; it also confirms the TRA sugges-
tion that behavioural intention is influenced by beliefs
and subjective norm. Intentions were important to
subsequent usage behaviours.

In the late-usage phase, PU and confirmation were
determined by usage behaviour, supporting H6a and
H7. However, H6b is rejected, as usage did not influence
trust. Confirmation has a significant influence on PU and

Table 2. Comparison of means in usefulness, trust, and intention.

First time point Second time point
Paired differences

(1–2)

t-Statistic p-ValueN Mean SD Mean SD Mean SD

PU1≠ PU2 436 5.74 1.08 5.61 0.95 0.13 1.14 2.36 .019
TR1 = TR2 436 5.50 0.92 5.43 0.85 0.07 0.88 1.68 .093
INT1≠ INT2 436 4.86 1.54 4.65 1.60 0.21 1.54 2.87 .004

Table 3. Construct correlations.
Mean (SD) CON HAB INT1 INT2 PU1 PU2 SAT SN TR1 TR2 USE

CON 5.19 (0.88) 0.865
HAB 4.99 (1.57) 0.110 0.815
INT1 4.86 (1.54) 0.334 0.073 0.973
INT2 4.65 (1.60) 0.417 0.086 0.539 0.970
PU1 5.74 (1.08) 0.314 0.034 0.329 0.249 0.893
PU2 5.61 (0.95) 0.421 0.081 0.413 0.450 0.376 0.879
SAT 5.30 (1.00) 0.493 0.190 0.398 0.504 0.310 0.499 0.866
SN 3.22 (1.63) 0.254 0.075 0.365 0.304 0.124 0.157 0.210 0.942
TR1 5.50 (0.92) 0.334 0.079 0.535 0.382 0.321 0.371 0.374 0.196 0.834
TR2 5.43 (0.85) 0.440 0.126 0.416 0.460 0.249 0.398 0.432 0.204 0.504 0.794
USE 1.54 (0.73) 0.263 0.056 0.298 0.445 0.165 0.242 0.274 0.229 0.154 0.165 0.832

Note: Diagonal bold values are square root of AVE.
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trust at t2, supporting H8a and H8b. Confirmation, PU,
and trust are important to satisfaction, while trust has an
indirect effect through usefulness. Hence, H8c, H9,
H10a, and H10b are supported. Continuance intention
at t2 is significantly determined by satisfaction, PU,
and trust at t2. Hence, H11, H12a, and H12b are sup-
ported. This finding confirmed the suggestions of the
IS continuance model (Bhattacherjee 2001) that inten-
tion is determined by evaluated (modified) beliefs and
satisfaction, while satisfaction is determined by modified
beliefs and confirmation. Table 4 summarises the results
of this study.

6. Discussion

The objective of this study was to develop and test a long-
itudinal model of the consumer acceptance of online
health information services. To do so, we integrated
the TRA and ECT and empirically tested our research
model by carrying out data collection at two points in
time approximately five weeks apart. Data were collected
in a laboratory setting from a sample of university stu-
dents. The study offers several important findings.

First, the TRA theorises that actual usage is driven by
behavioural intention. In turn, beliefs and subjective
norms are the key determinants of consumer intention
to accept information systems or e-services. Our results
showed that initial beliefs and subjective norm were
important in influencing intentions and that intentions
in turn drove actual use. Our findings are consistent
with the suggestion of the TRA, indicating that it is a
robust theory that can be employed to study health-
related behaviour.

Second, the results indicated that trust had a signifi-
cant impact on the PU of online health information ser-
vices at both the initial and later stages. In the online

health information service context, trust has stronger
effects on behavioural intention than PU does in both
stages (β = 0.431 in the early stage; β = 0.261 in the
later stage). This confirmed the importance of trust in
consumer online behaviour.

Third, our findings support the ECT’s suggestion that
confirmation is important to satisfaction and the updating
of beliefs, while evaluated (modified) beliefs and satisfaction
were in turn important to continued usage. We found that
both trust and PU had significant effects on satisfaction and
that satisfaction in turn had a direct impact on consumer
continuance intention. Confirmation had both direct and
indirect impacts on satisfaction and continuance intention.
These results suggest that trust may be a relevant compo-
nent within an ECT-based model of post-usage intention,
especially in the e-service context.

Fourth, we found that actual usage is import in lead-
ing to further PU and confirmation. This result is consis-
tent with Lin et al. (2014). However, trust was not
directly influenced by actual use but rather increased in
relation to a positive confirmation of expectations, sug-
gesting that consumers consider the benefits gained as
part of their trust building.

Fifth, in comparing the construct means, we found
that both beliefs (PU and trust beliefs) and intention
wear off over time. However, the changes in consumer
trust over the five weeks are not significant. This finding
is consistent with Szajna and Scamell (1993).

7. Implications and conclusion

7.1. Theoretical implications

Our study makes several important theoretical contribu-
tions. First, it has integrated the TRA and ECT, two the-
oretical perspectives important for predicting initial and
continuance acceptance in the non-commercial e-service
context. Specifically, we empirically validated the inte-
grated theoretical framework in the online health infor-
mation service field. This appears to be the first study to
adopt an integrated TRA and ECT to examine online
health behaviours.

Second, we have confirmed the TRA and ECT as use-
ful theoretical underpinnings for the examination of
early and later stages of IS use and have shown that
actual usage is important to the integration of these
two models. Actual usage precedes the confirmation of
expectations and belief modification in both a process
and causal sense. This insight can help researchers better
understand the association between usage and beliefs.

Third, our results highlight that trust and PU are
important to the prediction of consumer acceptance of
online health services in both the early and later usage
phases. This finding suggests that, in online

Table 4. Summary of results.
Hypothesis (path) Path coefficient t-Value Supported

H1 0.161 4.081*** Yes
H2 0.431 10.228*** Yes
H3 0.257 6.625*** Yes
H4 0.321 6.153*** Yes
H5 0.293 7.293*** Yes
H6a 0.127 3.200** Yes
H6b 0.053 1.211 No
H7 0.263 6.325*** Yes
H8a 0.275 5.126*** Yes
H8b 0.426 8.957*** Yes
H8c 0.256 5.359*** Yes
H9 0.282 5.865*** Yes
H10a 0.307 6.967*** Yes
H10b 0.186 3.937*** Yes
H11 0.290 5.459*** Yes
H12a 0.205 3.683*** Yes
H12b 0.261 5.486*** Yes

*p < .05; **p < .01; ***p < .001.
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environments, trust can integrate various theories (such
as the TRA and ECT), which should help researchers
integrate trust in other theories.

Fourth, our study confirmed that PU and behavioural
intention do change over time, providing a key contribu-
tion to the development of a theory on the dynamic nat-
ure of e-service acceptance.

Fifth, by adopting online health information services
as a context for the longitudinal study, we shed light
on consumers’ general perceptions and behavioural
intentions concerning this high-potential e-service area.

7.2. Implications for practice

This study also has several important practical implica-
tions. First, the importance of trust and PU in the consu-
mer acceptance of online health information services at
both the early and later usage stages suggests that e-ser-
vice providers should increase consumers’ usefulness
perceptions in order to promote acceptance and should
focus on trust building, perhaps through the implemen-
tation of privacy protection or establishing their reputa-
tion as a reliable and competent provider of health
information services.

Second, the revelation of the importance of three trust
dimensions – online health services providers’ ability,
benevolence, and integrity – can help practitioners better
understand the formation of trust. Practitioners need to
ensure that they increase provider-based trust by build-
ing their reputation as a reliable, competent provider of
health information and that they are seen to do so in a
manner that is in the best interests of consumers rather
than in the best interests of, for example, pharmaceutical
companies or the commercial advertisers on their sites.

Third, later-stage trust was not found to be a simple
function of actual usage. Thus, health service providers
should consider the importance of other trust-building
mechanisms, such as third-party seals or structural
assurance.

Fourth, the dynamic nature of PU and intention
should motivate practitioners to focus on improving
acceptance through the implementation of trust-building
mechanisms. The investigation of the function of PU and
trust can help practitioners become better positioned to
establish their online service offerings. Website designers
will also benefit from understanding the importance of
PU and consumer trust.

7.3. Limitations and future research

Our study also has several limitations. First, due to the dif-
ficultly in carrying out longitudinal studies in the field, the
sample is drawn from a university population. This is a

threat to the external validity of the findings and may
limit the generalisability of the conclusions to other popu-
lations. The use of online health information services as a
context for study is important due to its recent growth as a
high-potential area for e-services, one in which the sal-
ience of trust and usefulness perceptions is likely to be
highly significant. However, the results of the dynamic
model test may not generalise beyond this particular e-
service context. Second, some of the scenario tasks used
in the initial phase of data collectionmaynot be applicable
to all consumers, and this lack of immediate applicability
may have created bias in initial perceptions of usefulness
(Lanseng and Andreassen 2007). We focused on the
impacts of trust and usefulness. Future research may
wish to consider alternative beliefs, such as risk and secur-
ity perceptions as well as other individual factors, such as
self-efficacy and personal innovativeness within a longi-
tudinal study of e-service usage.
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Appendix 2. Task sheet (adapted from van Deursen 2012 and Keselman, Browne, and Kaufman
2008).
Please visit one of the following websites:
Website 1: [xxx]; Website 2: [xxx]; Website 3: [xxx]
1. Which website did you visit?
Please complete the following tasks using your chosen website.
2. Identify a health-related topic of interest to you. Then using your chosen website’s search feature search for information on this
topic: How relevant did you find the articles?
A. Not at all relevant. B. Somewhat relevant. C. Relevant. D. Very relevant.
3. Read one of the articles, and answer the following questions:
What is its title?
When was it written?

Appendix 1. Cross-loading, reliability and validity.
CON HAB INT1 INT2 PU1 PU2 SAT SN TR1 TR2 USE

ACU1 0.284 0.059 0.319 0.466 0.177 0.260 0.284 0.216 0.166 0.182 0.982
ACU2 0.065 0.022 0.090 0.168 0.051 0.068 0.116 0.183 0.040 0.029 0.649
INT11 0.296 0.088 0.972 0.500 0.311 0.390 0.373 0.337 0.521 0.393 0.272
INT12 0.329 0.069 0.977 0.518 0.328 0.414 0.392 0.346 0.533 0.413 0.294
INT13 0.350 0.056 0.970 0.553 0.321 0.402 0.398 0.381 0.506 0.409 0.304
HAB21 0.041 0.758 0.031 0.032 -0.013 0.056 0.128 0.020 0.018 0.087 0.073
HAB22 0.030 0.678 0.013 -0.016 0.040 0.063 0.111 0.027 0.013 0.077 0.014
HAB23 0.115 0.978 0.073 0.082 0.053 0.083 0.189 0.083 0.086 0.125 0.038
INT21 0.389 0.073 0.512 0.965 0.240 0.431 0.474 0.278 0.367 0.434 0.430
INT22 0.401 0.085 0.537 0.977 0.235 0.446 0.500 0.294 0.380 0.461 0.436
INT23 0.423 0.092 0.518 0.968 0.249 0.434 0.493 0.313 0.364 0.443 0.428
PEB21 0.859 0.071 0.284 0.392 0.298 0.392 0.429 0.185 0.319 0.451 0.233
PEB22 0.866 0.067 0.251 0.302 0.241 0.322 0.371 0.238 0.235 0.348 0.226
PEB23 0.854 0.131 0.312 0.343 0.251 0.367 0.451 0.225 0.310 0.342 0.181
PEB24 0.880 0.110 0.307 0.394 0.291 0.369 0.447 0.235 0.284 0.370 0.267
PU11 0.260 0.071 0.312 0.248 0.899 0.339 0.305 0.096 0.303 0.239 0.132
PU12 0.263 0.014 0.289 0.221 0.904 0.351 0.261 0.133 0.266 0.204 0.169
PU13 0.309 0.036 0.228 0.192 0.879 0.337 0.271 0.092 0.266 0.215 0.145
PU14 0.294 0.002 0.332 0.222 0.890 0.319 0.267 0.120 0.306 0.228 0.147
PU21 0.337 0.111 0.352 0.418 0.339 0.849 0.429 0.107 0.328 0.374 0.165
PU22 0.394 0.053 0.379 0.386 0.339 0.916 0.447 0.160 0.327 0.350 0.214
PU23 0.361 0.061 0.386 0.400 0.354 0.868 0.459 0.180 0.339 0.340 0.242
PU24 0.387 0.061 0.335 0.380 0.287 0.884 0.418 0.103 0.308 0.334 0.230
SAT21 0.480 0.181 0.349 0.437 0.266 0.466 0.870 0.188 0.370 0.438 0.238
SAT22 0.398 0.129 0.333 0.445 0.277 0.443 0.908 0.151 0.312 0.394 0.237
SAT23 0.350 0.200 0.321 0.402 0.231 0.389 0.844 0.179 0.285 0.332 0.184
SAT24 0.467 0.154 0.374 0.458 0.295 0.425 0.841 0.209 0.324 0.323 0.282
SN11 0.232 0.073 0.291 0.247 0.139 0.116 0.188 0.923 0.147 0.168 0.169
SN12 0.228 0.085 0.360 0.298 0.092 0.169 0.209 0.958 0.178 0.192 0.252
SN13 0.256 0.056 0.369 0.307 0.123 0.152 0.196 0.944 0.222 0.211 0.218
TRP11 0.229 0.050 0.381 0.260 0.239 0.295 0.246 0.112 0.784 0.414 0.053
TRP110 0.272 0.092 0.485 0.354 0.332 0.293 0.347 0.221 0.867 0.443 0.125
TRP111 0.297 0.116 0.508 0.334 0.325 0.310 0.347 0.220 0.849 0.458 0.154
TRP12 0.257 0.059 0.431 0.279 0.220 0.302 0.268 0.126 0.810 0.435 0.092
TRP14 0.283 0.042 0.421 0.299 0.226 0.262 0.301 0.126 0.829 0.395 0.113
TRP15 0.261 0.084 0.407 0.312 0.232 0.306 0.286 0.134 0.843 0.406 0.109
TRP16 0.261 0.059 0.409 0.301 0.224 0.321 0.270 0.171 0.820 0.404 0.113
TRP17 0.294 0.026 0.398 0.275 0.229 0.317 0.297 0.184 0.837 0.407 0.148
TRP18 0.288 0.033 0.481 0.373 0.295 0.315 0.361 0.136 0.837 0.406 0.172
TRP19 0.328 0.082 0.497 0.367 0.312 0.365 0.363 0.179 0.855 0.424 0.179
TRP21 0.257 0.111 0.244 0.255 0.107 0.275 0.240 0.094 0.372 0.685 0.073
TRP210 0.377 0.130 0.356 0.425 0.237 0.340 0.405 0.167 0.374 0.850 0.181
TRP211 0.394 0.134 0.335 0.405 0.274 0.330 0.372 0.146 0.354 0.812 0.185
TRP22 0.314 0.105 0.224 0.294 0.127 0.298 0.256 0.124 0.383 0.732 0.095
TRP24 0.301 0.082 0.287 0.297 0.143 0.262 0.271 0.183 0.404 0.766 0.073
TRP25 0.304 0.079 0.290 0.326 0.110 0.245 0.268 0.189 0.417 0.782 0.109
TRP26 0.351 0.079 0.375 0.388 0.197 0.335 0.310 0.156 0.458 0.825 0.144
TRP27 0.336 0.035 0.285 0.323 0.166 0.287 0.314 0.151 0.401 0.767 0.093
TRP28 0.371 0.116 0.387 0.414 0.243 0.351 0.402 0.157 0.420 0.841 0.140
TRP29 0.432 0.118 0.447 0.446 0.285 0.391 0.489 0.228 0.435 0.858 0.169
AVE 0.748 0.664 0.947 0.941 0.797 0.773 0.750 0.887 0.695 0.630 0.693
CR 0.922 0.852 0.982 0.980 0.940 0.932 0.923 0.959 0.958 0.944 0.812
Alpha 0.888 0.871 0.972 0.969 0.916 0.916 0.889 0.936 0.951 0.935 0.661

Note: Bold values indicate p < .01.
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4. What information is required to register or sign up to your chosen website?
5. Does this website contain information on second-hand smoke?
(1). Yes (2). No
6. Imagine… You are visiting your elderly relative, who lives alone in another part of the country. On the second day of your visit,
she carries several bags of groceries up two flights of stairs and stops with a pained expression on her face. When you press her to
tell you what is wrong, she admits that she is having chest pains. She says that the pain feels as if something were squeezing her
chest. She is also nauseous and out of breath. She lies down to rest. The discomfort lasts 2–3 minutes, after which the pain stops.
When you talk to her about this incident, she admits that, for the past year, she has been troubled by periodic squeezing pain in her
chest. Sometimes she can also feel the pain in her neck and shoulders. The pain usually happens after she does something phy-
sically active: climbs several flights of stairs, does some heavy housework, unloads groceries, etc. When this happens, she also often
feels nauseous and out of breath. She also feels very tired. The pain typically lasts a few minutes and goes away after she rests a
while.
Using your chosen website, try to identify the name of the condition your elderly relative suffers from.
7. Imagine…During a hike you are bitten by a tick. A red spot appears that grows. This is a sign you have been infected with Lyme
borreliosis. A friend recommends starting with an antiviral (remedy against viral infections) immediately, since Lyme’s disease can
have very unpleasant consequences, especially when treatment starts too late! Answer the following question using your chosen
website:
Does this website provide any information to help you make a decision as to whether or not it is a good idea to start an antiviral
remedy?
A. Yes. B. No. C. No information.

Appendix 3. Measurement items.

Perceived usefulness (PU) (t1/t2)
(PU1) Using this website can be of benefit to me in managing my health.
(PU2) Using this website can improve my performance in managing my health.
(PU3) Using this website will be useful for my health.
(PU4) Using this website can enhance my effectiveness in managing my health.

Trust in provider (TRP) (t1/t2)
(TRP1) I expect this website information provider has good intentions toward me.
(TRP2) I expect this website information provider is acting in my best interest.
(TRP3) I expect this website information provider is well meaning. *
(TRP4) This website information provider is truthful in its dealings with me.
(TRP5) I would characterize this website information provider as honest.
(TRP6) This website information provider would keep its commitments to deliver quality information.
(TRP7) This website information provider is sincere and genuine.
(TRP8) I believe this website information provider is effective in assisting me to search for health information.
(TRP9) This website performs its role of health information provider very well.
(TRP10) Overall, this website is a capable and proficient provider of health information.
(TRP11) In general, this website is a very knowledgeable provider of health information.

* dropped following initial PCA

Subjective norms (SN) (t1)
(SN1) People who influence my behavior think that I should use a health information website.
(SN2) People who are important to me think that I should use a health information website.
(SN3) People who are in my social circle think that I should use a health information website.

Continuance intention (INT) (t1/t2)

(INT1) I intend to continue using this website to obtain health information.
(ITN2) I plan to continue using this website to obtain health information.
(INT3) I will continue using this website to obtain health information.

Satisfaction (SAT) (t2)
How do you feel about your overall experience of surfing through this website?
(SAT1) Very satisfied.
(SAT2) Very pleased.
(SAT3) Very contented.
(SAT4) Absolutely delighted.

Confirmation (CON) (t2)
Compared to my initial expectations, the ability of the online health website…
(CON1) To benefit me in managing my health.
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(CON2) To improve my performance in managing my health.
(CON3) To be useful for my health.
(CON4) To enhance my effectiveness in managing my health.
Actual use (ACU) (t2)
Over the past 5-week-period, how often did you use the health website?
(ACU1) Not at all… Several times a week.
In the last 5 weeks, approximately how many hours did you spend using the health website?
(ACU2) 1–5hours… > 15hours
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