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Adding Affordances and Communication Efficacy to the Technology Acceptance 
Model to Study the Messaging Features of Online Patient Portals among Young 
Adults
Chang M. Mao and Shelly R. Hovick

School of Communication, The Ohio State University

ABSTRACT
The use of messaging features within online patient portals could be beneficial to patients, but many 
patients do not utilize these features. Furthermore, it remains uncertain the reasons why patients may (or 
may not) use messaging features to communicate with a care provider. This study proposes and tests an 
extended Technology Acceptance Model (TAM), which incorporated perceived affordances (editability 
and persistence) and communication efficacy. An online survey was conducted with a sample of 525 
young adults. Results showed that the editability affordance was conducted with perceived usefulness, 
while communication efficacy was associated with perceived ease of use of messaging. Editability and 
communication efficacy also were positively associated intention to use online patient portal messaging 
features, whereas persistence was negatively associated. Results suggest practitioners should emphasize 
editability and communication efficacy to increase patient intentions to use messaging features to 
communicate with a care provider.

Introduction

Primary care, which is the first-contact, comprehensive, general, 
coordinated, and continuous care for most patients, plays an 
essential role of the well-being of the health care systems (Levine 
et al., 2019). High-quality, trusted, and continuous relationships 
between patients and their providers are defining features of 
primary care (Parchman & Burge, 2004). Communication is 
key to the development of effective patient-physician relation-
ships (Honavar, 2018; Roter, 2000). Although communication 
between patients and physicians often takes place face-to-face, 
advancements in technology have expanded the options for 
communication during medical encounters to telehealth and 
online messaging. In particular, messaging features embedded 
within the online patient portal (OPP) offer convenient and 
direct communication with a provider. OPP messaging is grow-
ing in popularity among patients (Cronin et al., 2015; Portz et al., 
2019) and providers (Haun et al., 2017). The use of OPP messa-
ging is associated with enhanced patient satisfaction, effective 
care delivery, and improvements on a variety of health outcomes 
(Wade-Vuturo et al., 2013; Zhou et al., 2010).

We know some about how patients use messaging to commu-
nicate with providers via the OPP and the effects of messaging use 
(e.g., Alpert et al., 2017; Dendere et al., 2019; Rathert et al., 2017; 
Wade-Vuturo et al., 2013); yet, we still know little about the factors 
that lead patients to use a messaging feature within the OPP to 
communicate with their provider in the first place. Drawing on the 
Technology Acceptance Model (TAM), we seek to understand 
how the perceived usefulness and ease of use of patient-provider 
messaging within the OPP impact patient attitudes and intentions 
to communicate with a care provider. Additionally, we examine 

how the perceived affordances or specificities of the technology 
itself (i.e., the ability to edit messages and their persistence within 
the OPP system), as well as user communication efficacy (one’s 
confidence in his or her ability to use the technology), impact 
patient attitudes and intentions of using messaging features. This 
study focuses on young adults, who may have different attitudes 
toward and intentions of using OPP messaging because of their 
younger age (Morris & Venkatesh, 2000), lower mortality (Xu 
et al., 2020), and lower utilization of preventive health care 
(Fortuna et al., 2009) than older age groups.

The messaging feature of OPPs

To encourage greater patient engagement and involvement, 
health care systems have sought to provide easily-accessible 
ways for patients to manage their health (Kupchunas, 2007). 
OPP is a secure online website which gives patients convenient 
24/7 access to their health information (The Office of the 
National Coordinator for Health Information Technology, 
2017). The messaging feature is an embedded function of the 
OPP that allows patients and providers to exchange messages, 
and is one most frequently used features (Cronin et al., 2015; 
Portz et al., 2019). Data suggest that patients mainly use messa-
ging to seek clarifications or medical solutions and to make 
administrative requests (Alpert et al., 2017).

TAM and extensions

Many theories help understand patient intentions to use OPPs 
and the messaging features within them, including the Theory 
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of Planned Behavior (Emani et al., 2016), Unified Theory of 
Acceptance and Use of Technology (Hoogenbosch et al., 2018), 
and Social Cognitive Theory (Nahm et al., 2017). The TAM 
framework has also been used to investigate patients’ intention 
and behaviors of adopting OPPs and the messaging features 
(e.g., Kornacker et al., 2019; Lazard et al., 2016; Portz et al., 
2019). TAM proposes how people’s attitudes and intentions to 
adopt a technology are influenced by two specific cognitions: 
perceived usefulness and perceived ease of use. This study 
proposes and tests an extended TAM, which incorporates 
perceived affordances and communication efficacy.

Model overview
The TAM draws on Fishbein and Ajzen (1975) Theory of 
Reasoned Action (TRA), while incorporating perceived useful-
ness and perceived ease of use (Davis et al., 1989; Venkatesh & 
Davis, 2000). Similar to the TRA, the TAM argues that an 
individual’s likelihood of using a technology is determined by 
their attitudes, which are shaped by perceptions of the technol-
ogy’s usefulness and ease of use (Figure 1). When a technology 
is perceived to increase productivity and performance, and 
requires little effort, individuals should have a more favorable 
view toward the technology.

In the TAM, perceived usefulness is defined as “the degree 
to which a person believes that using a particular system would 
enhance his or her job performance” (Davis, 1989, p. 320). Ease 
of use is defined as “the degree to which a person believes that 
using a particular system would be free of effort” (Davis, 1989, 
p. 320). In the health contexts, perceived usefulness is a key 
predictor of attitudes toward health technology, and perceived 
ease of use predicts both perceived usefulness and attitudes 
toward using a health technology (Lu et al., 2009; Wilson & 
Lankton, 2004).

Empirical support for TAM in this context
Over previous decades, meta-analyses have concluded that 
TAM is a robust model for predicting technology adoption 
(King & He, 2006; Legris et al., 2003; Schepers & Wetzels, 2007; 
Yousafzai et al., 2007a, 2007b). TAM explains the acceptance of 
a wide range of health-related technologies, including genetic 
testing (Heinlen et al., 2019), web-based interactive self- 
management technology (Or et al., 2011), and Internet-based 
interventions for depression (Baumeister et al., 2014). Based on 

the TAM, we propose (Figure 1) that the perceived usefulness 
of an OPP messaging feature will be positively associated with 
attitudes toward the messaging feature (H1). Ease of use also 
will be positively associated with perceived usefulness (H2) and 
attitudes (H3), which will be positively associated with inten-
tions to use OPP messaging features (H4).

Subjective norms
In addition to original TAM variables, this study includes 
subjective norms (Figure 1). A subjective norms variable was 
previously added to the TAM in the Technology Acceptance 
Model 2 (TAM2; Venkatesh & Davis, 2000) and is defined as 
peoples’ perceptions of others’ expectations for their behavior 
(Fishbein & Ajzen, 1975; Venkatesh & Davis, 2000). 
Subjective norms is shown to predict both perceived useful-
ness (Venkatesh & Davis, 2000) and behavioral intention 
(Fishbein & Ajzen, 1975) and its inclusion improves the 
overall predictability of the TAM (Lu et al., 2009). 
Furthermore, a meta-analysis of the TAM showed that over 
90% of studies supported the subjective norms-perceived 
usefulness relationship, while over 85% supported the sub-
jective norms-behavioral intention relationship (Schepers & 
Wetzels, 2007). Therefore, we hypothesize that perceived 
subjective norms will be associated with greater perceived 
usefulness (H5) and stronger intentions to use OPP messa-
ging features (H6).

Affordances
While parsimony is one of the TAM’s many strengths, it is also 
a limitation (Yousafzai et al., 2007b). With just two predictors, 
perceived usefulness and ease of use, the TAM provides limited 
information regarding distal predictors of technology adoption 
(Venkatesh & Bala, 2008). Practitioners could benefit from 
knowledge of the factors that influence perceived usefulness 
and ease of use, to assist in the development of interventions to 
enhance health technologies’ adoption and use (Venkatesh & 
Bala, 2008). In TAM2, for example, Venkatesh and Davis 
(2000) added image, job relevance, output quality, and more 
to better delineate the factors that explain and predict per-
ceived usefulness, in addition to subjective norms. The 
Technology Adoption Model 3 (TAM3) presents a more com-
prehensive set of potential determinants of perceived useful-
ness and ease of us (Venkatesh & Bala, 2008). However, neither 
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Figure 1. Proposed model of affordances, communication efficacy, and technology acceptance model.  
Note. TAM = Technology Acceptance Model; TAM2 = Technology Acceptance Model 2.

2 C. M. MAO AND S. R. HOVICK



model incorporates perceived technological affordances. We 
propose that a perceived affordances’ perspective may provide 
insight into why some people will use messaging feature 
whereas others will not.

Perceived affordances. Perceived affordances refers to how 
individuals perceive different specificities of the communica-
tion channels (Evans et al., 2017; Gibson, 1979; Norman, 1990). 
Patients contact their care providers mainly three ways: face-to 
-face, phone, and through text-based messages. Patients who 
used the messaging feature within an OPP were shown to 
better manage their health than those who did not use the 
feature (Rathert et al., 2017). Likewise, the exchange of e-mail 
between patients and physicians was shown to increase care 
effectiveness among patients with diabetes and/or hyperten-
sion (Zhou et al., 2010). We propose that the perceived useful-
ness of a messaging feature may result from two perceived 
affordances: the perceived ability of portals to allow users to 
revise messages before sending (i.e., perceived editability) and 
the perceived ability to keep a permanent record of the patient- 
physician conversation (i.e., perceived persistence; Fox & 
McEwan, 2017).

Perceived editability. Perceived editability could enhance the 
perceived usefulness of messaging in several ways. Editability 
regulates expressions, improves the quality of the message, and 
helps users target a message to a specific audience (Treem & 
Leonardi, 2013). Sending messages through a messaging fea-
ture may provide users extra time to construct messages and 
allow them to allocate more cognitive resources, which may 
enable them to provide a clearer description of the health 
condition or problem to their provider (Haun et al., 2014). 
Being able to construct a more informative message could lead 
patients to view a messaging feature as more useful; thus, we 
propose that perceived editability will be positively associated 
with perceived usefulness of the OPP messaging feature (H7). 
Furthermore, we expect greater editability will be indirectly 
associated with patient intention to use a messaging feature 
via perceived usefulness and attitudes (H7a).

Perceived persistence. Perceived persistence refers to the 
degree to which users believe that the communication remains 
in same form and could be accessible future use (Bregman & 
Haythornthwaite, 2003; Donath et al., 1999; Treem & Leonardi, 
2013). Located at the lower end of the persistence continuum is 
face-to-face or unrecorded telephone communication, which 
does not allow users to review the communication at a future 
time. OPP messaging features exist on the higher end of the 
continuum, as these conversations remain in their original 
form for some time or potentially in perpetuity. Having 
a record of patient-physician communication allows patients 
to revisit questions and provider recommendations, which may 
help patients better manage their health (Haun et al., 2014; 
Zhou et al., 2010). Therefore, we propose that the perceived 
persistence of a messaging feature within an OPP will be 
positively associated with perceived usefulness (H8). Greater 
perceived persistence will also be indirectly associated with 
patient intention to use a messaging feature via perceived 
usefulness and attitudes (H8a).

Communication efficacy
Finally, we propose the inclusion of communication efficacy 
into the TAM as a predictor of ease of use. The TAM’s “ease of 
use” concept is rooted in Bandura’s (1982) self-efficacy con-
struct which is “judgments of how well one can execute courses 
of action required to deal with prospective situations” (p. 122). 
When an individual assesses the degree to which a device is 
easy to use, that person could be reflecting on their confidence 
in their ability to use it, which is defined as self-efficacy 
(Bandura, 1982).

Classical research on the TAM views “ease of use” as one’s 
general evaluation of multiple computer domains (Yi & Hwang, 
2003). However, technology-specific self-efficacy is a more pre-
cise predictor of perceived ease of use (Agarwal & Karahanna, 
2000; Portz et al., 2019; Yi & Hwang, 2003). Technology-specific 
self-efficacy, in the context of an OPP messaging feature, is 
communication efficacy. Communication efficacy refers to peo-
ple’s evaluation of their ability and skills to perform intended 
communication tasks (Afifi & Weiner, 2004). When patients are 
confident in their abilities and skills to communicate with a care 
provider via an OPP messaging feature, they are exhibiting high 
communication efficacy. Communication efficacy should pre-
dict ease of use, because communication efficacy serves as an 
anchoring point to assess ease of use (Venkatesh & Davis, 1996). 
Before patients decide whether a messaging feature is easy to 
use, they would evaluate their confidence in their ability to 
communicate with a care provider via the messaging feature 
(Venkatesh, 2000; Venkatesh & Davis, 1996). Thus, we propose 
that greater communication efficacy will be positively associated 
with perceived ease of use (H9). Greater communication efficacy 
will also be indirectly associated with patient intention to use 
a messaging feature via greater perceived ease of use and atti-
tudes (H9a).

Method

This study was approved by the university Institutional 
Review Board. Undergraduates taking introductory commu-
nication courses at the large Midwest public university were 
recruited through a research participant pool to complete 
an online survey. A study advertisement was posted on the 
participant pool website. Inclusion criterion was being age 
18 years or older. There were no exclusion criteria. 
Participants completed the survey online. To ensure the 
quality of the data, participants were told to access the 
survey on a computer. Students were awarded course credit 
for their participation.

Because some participants may not have been familiar with key 
terms used in the study, they were provided definitions of “pri-
mary care provider” (a healthcare professional who practices 
general medicine, the first stop for medical care) and “OPP” (an 
online website or a smart phone application that gives patients 
access to personal health information on the Internet) at the 
beginning of the survey. Participants were then asked if they had 
a primary care provider. If participants did not have a primary 
care provider, they were instructed to talk about their most recent 
visit to a healthcare provider; thus, the term “care provider” was 
used when describing the measures and results. Participants were 
then asked about their general health, relationship with their care 
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provider, and reason for their most recent visit. Then, participants 
were asked about their frequencies of using a messaging feature 
within the OPP. Finally, they were assessed on the model 
variables.

Four attention check questions were included on the survey 
(e.g., “please pick Slightly Agree ONLY this line. And answer 
other questions as usual.”). Amongst the 607 participants who 
completed the survey, 82 missed two or more attention check 
questions and were removed from the data set; thus, the final 
sample size was 525. Participants who failed attention checks 
did not differ significantly from those who passed the attention 
checks in terms of age (χ2 (21) = 20.47, p =.49), but more males 
(χ2 (2) = 10.79, p = .01) and nonwhite participants (χ2 

(5) = 27.89, p < .001) failed attention checks.

Measures

A complete list of measures is included below. All were mea-
sured on a 1 (strongly disagree) to 7 (strongly agree) scale, 
unless noted. Cronbach’s alphas were calculated to assess 
scale reliability and Confirmatory Factor Analysis (CFA) was 
used to assess scale validity. The mean of the items in each scale 
was used in the analyses.

Individual characteristics
Several demographic and individual characteristic variables 
were measured such as gender, age (continuous), ethnicity, 
their general health condition (measured from poor (1) to 
excellent (7)), and their relationship with their care provider. 
We also assessed whether participants had ever used any type 
of OPP to communicate with their care provider as a control 
variable (1 = yes, 0 = no).

Perceived usefulness
Perceived usefulness was measured with nine items from Davis 
(1989). Items included, “Using a patient portal improves the 
quality of my communication with a [care provider]” (α = .96).

Perceived ease of use
Perceived ease of use was measured by four items from Davis 
(1989). A sample item was “Learning to use a patient portal to 
communicate with [care provider] was easy for me” (α = .94).

Attitudes
Attitudes were measured using the Davis (1989) scale. 
Participants were provided with nine, 7-point semantic differ-
ential pairs. The question asked participants “all things consid-
ered, using a patient portal to communicate with [care provider] 
is . . . .” using pairs of bad/good, foolish/wise, unfavorable/favor-
able, harmful/beneficial, worthless/valuable, negative/positive; 
not helpful/helpful, unproductive/productive, and not useful/ 
useful (α = .96).

Intention to use OPP messaging
Intention was measured by three items from Davis (1989) 
scale. A sample item is “If I need to ask [care provider] 
a question, I will use a patient portal” (α = .92).

Subjective norms
Subjective norms was measured using four items (Ajzen, 1991) 
that measured both injunctive and descriptive norms. 
A sample item included “Most of my friends use a patient 
portal to communicate with their [care provider]” (α = .73).

Communication efficacy
Communication efficacy was measured with two questions, 
based on Afifi et al. (2006), including “I know how to commu-
nicate with [a care provider] on the patient portal” and “I know 
what I need to successfully use a patient portal to communicate 
with a [care provider]” (r = .87).

Affordances
Affordances were measured using Fox and McEwan (2017). 
Four items measured perceived editability, including “A 
patient portal allows me to create a message and delete it before 
I communicate it” (α = .84). Six items measured perceived 
persistence, including “A patient portal keeps a record of 
communication that I can go back and look at” (α = .87).

Confirmatory factor analysis
An initial CFA with all model variables (i.e., persistence, 
editability, and perceived usefulness, communication effi-
cacy, perceived ease of use, subjective norm, and attitude) 
showed that two reverse-coded items measuring persistence 
(i.e., “Communication in a patient portal exists only in the 
moment.” and “A patient portal keeps no permanent record 
of what I say or do.”) loaded weakly on the persistence 
factor (loadings < .50). Additionally, one item measuring 
editability (i.e. “If I make a mistake when creating 
a message in a patient portal, I can change it before my 
receiver gets it.”) loaded weakly on its corresponding factor. 
Therefore, the three items were dropped and the model was 
retested (χ2 (539) = 1483.60, p < .001; RMSEA = .058; 
CFI = .95; SRMR = .039). The model showed an acceptable 
fit to the data (per Browne & Cudeck, 1992; Hu & Bentler, 
1999). Item loadings ranged from .52 to .96. Reliability 
statistics also improved for both perceived editability 
(α = .91) and perceived persistence (α = .95).

Data analysis

Descriptive statistics and correlations between model variables 
were first assessed (Table 3). Ordinary least squares (OLS) 
hierarchical regression was used to test models predicting 
perceived ease of use, perceived usefulness, attitudes, and 
intentions to use OPPs to communicate with a care provider. 
All models controlled for whether the participant had ever used 
an OPP to communicate with a care provider. Indirect effects 
were calculated using the PROCESS macro (Hayes, 2013). 
PROCESS uses a bootstrapping technique to generate indirect 
effects (Preacher & Hayes, 2004, 2008). In this study, we 
instructed PROCESS to generate 5,000 random samples from 
the data. Based on those 5,000 bootstraps, PROCESS provides 
a bootstrap estimate, and a 95% bias-corrected and accelerated 
confidence interval (CI; Hayes, 2018).
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Results

Demographics

The mean age of participants was 20.57 (SD = 3.30), with 
a range of 18 to 44 years. Of participants, most were female 
(72.6%) and White (non-Hispanic; 71.8%). Other participant 
race/ethnicities included Asian (12.8%) and Black or African 
Americans (8.2%). Of participants, 98 (18.67%) reported that 
they did not have a primary care provider. Participants who 
reported having a primary care provider did not differ signifi-
cantly from those who did not on perceived usefulness (χ2 

(47) = 29.89, p = .98), ease of use (χ2 (25) = 30.71, p = .20), 
attitudes (χ2 (45) = 44.19, p = .51) and intention to use OPPs to 
communicate a care provider (χ2 (18) = 22.24, p = .22); thus, 
participants were combined for further data analyses. 
Participants reported they were generally healthy (M = 5.68, 
SD = 0.92; Range 1–7) and reported a good relationship with 
a care provider (M = 5.40, SD = 1.44; Range 1–7). Of partici-
pants, close to 30% (n = 159) reported ever using an OPP to 
communicate with a care provider online. Among the 159 
users of an OPP to communicate with a care provider, they 
contacted their provider an average of 3.12 times in the 
past year. Users were asked to report the types of OPPs they 
had used to communicate with a provider online. Over half 
(n = 84; 52.83%) reported using MyChart, while others 
reported using a student health center OPP (n = 58, 34.48%) 
and/or some other self-reported systems (n = 40, 25.16%). 
Among the 366 nonusers of an OPP to communicate with 
a care provider, about a quarter (24%) believed that they had 
obtained enough medical information in regards their health 
questions through other means, about one fifth (20.8%) did not 
know how to activate the OPP, and less than one fifth (17.2%) 
believed that they did not have a severe enough condition to 
use the portal. Differences between users and nonusers on 
model variables are summarized in Table 1. Zero order corre-
lations between key variables are shown in Table 2.

Direct relationships

As shown in Table 3, perceived usefulness was positively asso-
ciated with attitudes (p < .001, H1 supported) and perceived 
ease of use was positively associated with perceived usefulness 
(p < .001, H2 supported) and attitudes (p < .001, H3 sup-
ported). Attitudes also predicted behavioral intentions 
(p < .001, H4 supported) and subjective norms were positively 

associated with perceived usefulness (p < .001, H5 supported) 
and intentions to use the messaging feature to communicate 
with a care provider (p < .001, H6 supported).

In terms of the proposed additions, perceived editability was 
positively associated with perceived usefulness (p < .05; H7 
supported), but not perceived persistence (H8 unsupported). 
Communication efficacy was positively associated with per-
ceived ease of use (p < .001; H9 supported). Perceived ease of 
use, usefulness, subjective norms, and perceived persistence 
were positively associated with attitudes (p < .05), but not 
editability or communication efficacy. Finally, perceive useful-
ness, subjective norms, persistence (negatively), and commu-
nication efficacy statistically significantly predicted intentions 
to use the OPP messaging feature (p < .05). The proposed 
additions to TAM, subjective norm, perceived editability, per-
ceived persistence, and communication efficacy, increased total 
variance explained in behavioral intention from 49.4% to 
53.6% (ΔF(4, 516) = 11.51, p < .001).

Indirect relationships

Indirect effects were calculated using PROCESS model 4 for 
mediation paths and modified B matrix for serial mediation 
paths. All tests controlled for participants’ previous OPP com-
munication. In support of H7a, we detected a significant indir-
ect effect of perceived editability on behavioral intention via 
perceived usefulness and attitude (bootstrap estimate = .17, 
95% CI = [.12, .24]). In support of H8a, a significant indirect 
effect was detected for perceived persistence on behavioral 
intention via perceived usefulness and attitude (bootstrap esti-
mate = .18, 95% CI = [.11, .24]). Finally, in support of H9a, 
a significant indirect effect was detected from communication 
efficacy to behavioral intention via ease of use and attitude 
(bootstrap estimate = .11, 95% CI = [.08, .15]).

Discussion

Results of this study provide support for the TAM in the 
context of using OPP messaging features to communicate 
with a care provider. Hypotheses derived from the TAM were 
all supported. Most importantly, our data support the addition 
of affordances (particularly editability) and communication 
efficacy. Results of this study also provide suggestions for 
practitioners on how to advocate the use of OPP messaging 
among young adults.

Table 1. Differences between users and nonusers of OPP messaging features (N = 525).

Users 
(n = 159)

Nonusers 
(n = 366) Marginal

Variable M (SD) M (SD) t df M (SD)

Editability 5.70 (1.01) 4.96 (1.09) 7.29*** 523.00 5.18 (1.12)
Persistence 5.95 (0.99) 5.07 (1.12) 8.97*** 334.83a 5.34 (1.15)
Comm efficacy 6.05 (1.38) 3.97 (1.86) 14.19*** 399.30a 4.60 (1.98)
Perceived usefulness 5.22 (1.24) 4.51 (1.23) 6.08*** 523.00 4.73 (1.28)
Perceived ease of use 5.56 (1.24) 4.22 (1.08) 11.89*** 267.03a 4.63 (1.29)
Subjective norms 4.72 (1.10) 3.96 (1.13) 7.15*** 523.00 4.19 (1.17)
Attitudes 5.80 (1.12) 5.23 (1.13) 5.31*** 523.00 5.40 (1.15)
Intentions to use 4.29 (1.82) 3.13 (1.70) 7.01*** 523.00 3.48 (1.81)

*** p < .001 (two-tailed). 
aequal variances not assumed.
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Theoretical implications

Our study contributed to health communication in three ways 
(DeAndrea & Holbert, 2017; Slater & Gleason, 2012). First, we 
tested the TAM in a novel context, showing that the TAM is 
useful for predicting patient intention to use messaging fea-
tures within an OPP to communicate with a care provider. 
Second, we extended the TAM by adding subjective norms, 
perceived editability and persistence affordances, and commu-
nication efficacy variables, which in total explained 54% of the 
variance in intentions to use an OPP to communicate with 
a care provider. Third, we were able to show indirect effects of 
persistence, editability, communication efficacy on intentions 
to use messaging feature via perceived usefulness, perceived 
ease of use, and attitudes.

We are the first to incorporate affordance predictions 
into TAM. Perceived editability was positively associated 
with the perceived usefulness, which predicted attitudes 
and intentions to use. These findings suggest that practi-
tioners should emphasize the editing capacity of messa-
ging, which allows patients to carefully craft questions and 
messages to health care providers. Persistence, on the 
other hand, was not only unassociated with perceived 
usefulness, it was negatively associated with intentions to 
use. This finding suggests that beliefs that messaging com-
munication may persist could negatively impact patients’ 
intentions to use the function. Existing research suggests 
that patients do express some privacy and security con-
cerns when using the messaging features of patient portals 
(Haun et al., 2014). Although perceived persistence is 
often touted as a benefit of OPPs, emphasizing the 

persistence of messaging content may actually hinder 
patients’ intention to use the messaging feature; thus, 
this is an important topic for future research.

In addition to affordances, our data suggest communica-
tion efficacy is an important new addition to TAM. Patients’ 
perceptions of their skills and abilities to use the messaging 
feature were indirectly associated with intention via ease of 
use. This finding suggests that increasing patients’ perception 
of their ability to use OPP messaging features could ulti-
mately increase their intentions to use it. Thus, information 
provided to patients regarding OPP messaging features 
should build confidence in a patient’s ability to use these 
tools and stress ease of use of OPPs to communicate with 
a care provider.

Implications for health communication

Regardless of the wide availability and benefits of OPP messa-
ging, less than a third of our sample (30.28%) used the feature 
to communicate with a care provider. This result was surpris-
ing, particularly since younger populations tend to be more 
technologically-savvy (Morris & Venkatesh, 2000). Reasons for 
patients’ lack of use, as our data suggest, could be their ability 
to obtain information through other means, lack of familiarity 
with OPPs in general, or not believing that their health con-
cerns are serious enough to warrant the use of an OPP; lack of 
physician endorsement also may be a valid reason (Kornacker 
et al., 2019). Therefore, if practitioners hope to increase 
younger adults’ use of an OPP messaging feature, they should 
emphasize the ease and quality of information received 

Table 3. Results of multiple regression analyses predicting ease of use, usefulness, attitudes, and intentions to use patient portals to communicate (N = 525).

Ease of use Perceived usefulness Attitudes Behavioral intentions

Model  
B (SE)

Model 1  
B (SE)

Model 2 
B (SE)

Model 1  
B (SE)

Model 2  
B (SE)

Model 1 
B (SE)

Model 2  
B (SE)

User or nonuser 0.69*** (0.11) −0.17 (0.10) −0.24* (0.105) −0.05 (0.08) −0.12 (0.08) 0.49** (0.14) 0.12 (0.14)
Perceived ease of use 0.47*** (0.04) 0.44*** (0.04) 0.15*** (0.04) 0.09* (0.04) 0.11 (0.07)
Perceived usefulness 0.59*** (0.03) 0.49*** (0.03) 0.70*** (0.07)
Attitudes 0.53*** (0.07) 0.01 (0.08)
Subjective norms 0.33*** (0.043) 0.30*** (0.03) 0.22*** (0.04) 0.48*** (0.07) 0.27*** (0.06)
Editability 0.12** (0.05) 0.05 (0.04) 0.06 (0.06)
Persistence (0.05) 0.08* (0.04) −0.18** (0.06)
Comm efficacy 0.32*** (0.03) −0.03 (0.02) 0.14** (0.04)
R2 .41 .44 .45 .57 .61 .39 .54
F 183.86*** 134.33*** 75.43*** 227.053** 114.52*** 111.64*** 74.41***
ΔR2 .01 .04 .15
ΔF 58.90** 112.53*** 37.23***

B are unstandardized coefficients. * p < .05, ** p < .01, *** p < .001.

Table 2. Zero-order correlations between model variables (N = 525).

2. 3. 4. 5. 6. 7. 8.

1. Editability .582*** .468*** .379*** .362*** .307*** .362*** .312***
2. Persistence .438*** .389*** .351*** .364*** .382*** .253***
3. Comm efficacy .606*** .367*** .501*** .362*** .451***
4. Perceived usefulness .608*** .543*** .550*** .553***
5. Perceived ease of use .542*** .742*** .677***
6. Subjective norms .577*** .544***
7. Attitudes .547***
8. Intentions to use

*** p < .001 (two-tailed).
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through the messaging feature and provide more information 
about OPP access and features. Care providers’ endorsement of 
OPP messaging features for all types of health issues could also 
minimize concerns about severity and increase usage.

Our results also suggest that to encourage the use of OPP 
messaging features, practitioners should incorporate promo-
tional messages that stress the usefulness and ease of use of 
these features. Messages aimed at patients should emphasize 
that messaging offers direct communication to a health care 
provider and is useful for addressing non-urgent medical 
concerns from virtually anywhere. Messages should also 
communicate that messaging with provider is easy and 
“just a few clicks away” via an online website or app. 
Additionally, as our data suggest, care providers must build 
patient confidence in their ability and skills to increase per-
ceived ease of use and intentions to use OPP messaging. 
Finally, given our findings regarding affordances, messages 
promoting the perceived edibility of the tool (i.e., reminding 
patients that they can edit a message before sending) may 
also enhance intentions to use the feature. However, practi-
tioners should be cautious that an emphasis on the persis-
tence affordance could decrease patients’ intention to use the 
feature.

Limitations and future research

Due to the naturalistic design of this study, no causality could 
be inferred from this study. Experiments with random assign-
ment should be used to test the causality of the antecedents of 
the variables. The external validity of this study is also limited 
by the sample. We used a college sample, with mainly female 
and White participants. However the overall usage rate of OPP 
messaging is very similar to studies with OPP use among other 
population (Alpert et al., 2017: 33%; Hoogenbosch et al., 2018: 
32%). Testing this model with other patient samples will pro-
vide more insight.

Conclusion

In conclusion, we have made both theoretical and practical 
contributions to the fields of health communication. In this 
study, we have studied how affordances and communication 
efficacy variables help explain patients’ understandings, atti-
tudes, and decision to use the messaging feature of OPP to 
communicate with their care providers. We have evaluated 
how the antecedents directly and indirectly influenced users’ 
intention to use the portals to contact their health providers. 
By establishing these antecedents, we learned more about the 
mechanisms of the adoption of health-related technologies 
and practices for designing effective messages to advocate the 
adoption of health-related technologies.
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