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Abstract 

This interactivity demonstration paper highlights how a 

patient-operated mHealth solution can be designed to 

improve clinician understanding of a patient’s health 

status during a first face-to-face encounter. Patients can 

use smartphones to retrieve difficult-to-recall-from 

memory personal health information. This provides an 

opportunity to improve patient-clinician collaboration. 

To explore this idea, a mixed method study with 12 

clinicians in a simulated encounter was conducted. A 

smartphone personal health record was prototyped and 

used for an experimental study. Communication, 

efficiency, and effectiveness was improved for clinicians 

who experienced the prototype. Study outcomes 

included a validated set of design guidelines for mHealth 

tools to support better patient-clinician communication. 
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Figure 1: A clinician (study 

participant) performing 

medication reconciliation during a 

simulation with a role-player who 

is using a patient-operated 

mHealth prototype to accurately 

share medication details. When 

the prototype was not used, study 

participants were not able to 

achieve the same level of 

accuracy regarding medication 

information.  
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Introduction 

This interactivity demonstration paper describes design 

guidelines for a mobile health information technology 

(mHealth) that is used to improve face-to-face 

collaboration between a primary user (patient) and 

secondary user (clinician). Clinical tasks, such as 

medication reconciliation, improve patient care but are 

difficult to complete because patients often forget 

details or clinicians are pressed for time [2]. The 

patient-operated mHealth (presented here) is designed 

to augment patient recall and increase clinician 

efficiency, with the potential to improve the conduct of 

a clinical encounter. 

Human-computer interaction (HCI) user modeling 

identifies secondary users as people who are affected 

by the main or primary user’s operation of a technology 

[3-5]. Primary users are the dominate operators that 

control the system and the dissemination of its 

information [3]. Even though secondary users have 

been identified in the medical informatics literature, 

they are often operationalized as patients. However, 

patient-operated mHealth means that clinicians are 

potential secondary users. We performed research that 

resulted in design guidelines that consider both the 

primary and secondary user experience (UX). 

Background and Related Work 

Even though interest in secondary users is increasing, 

those most often researched are primary users, while 

investigations about secondary users are limited [6]. 

There is also a lack of a theory in the HCI literature to 

explain why secondary users are relevant and how they 

should be considered in technology design. Common 

ground, a theory about language use can help fill this 

void. Common ground is established when people have 

particular knowledge in common, while also knowing 

that they have such common knowledge [7]. Research 

suggests that well-designed collaborative technologies 

speed up the development of common ground by 

allowing teams to share knowledge, manage actions, 

and make decisions efficiently [8]. While improving 

patient access to health information leads to increased 

patient participation in health-related decision-making, 

it is not merely the access to data that creates this 

outcome [9]. It is the development of common ground 

between patients and clinicians that makes superior 

patient engagement possible. 

An experimental study was used to investigate the idea 

that patient-operated mHealth can be designed to 

improve how common ground is created during a first 

face-to-face clinical encounter. After the experimental 

study, the research data was evaluated and the 

preliminary design guidelines (created during formative 

work) were revised into a final set of design guidelines. 

The design guidelines emphasize the creation of 

common ground in the patient-clinician communication. 

The experiment validated the guidelines and the notion 

of using mHealth to improve common ground. 

Design Guidelines 

To be effective, the guidelines should lead to designs 

that do not disrupt patient or clinician workflow [10]. 

Primary users share information by verbalizing content 

or sharing the interface with secondary users. 

No. Guideline Example 

1 Identify primary and 
secondary user 
goals with the 

system. 

Patients consume 
information with lay 
language. Clinicians 

require clinical context. 

Experimental Study 

 

A mixed method study, 

consisting of 12 simulated 

(first) face-to-face clinical 

encounters was conducted 

(Figure 1), in which: (1) an 

actor role-played a patient 

and (2) experienced doctors 

and nurses were the study 

participants. The design 

included a post-test-only 

control group, with 

randomization and matching 

to ensure a similar number of 

doctors were assigned to the 

control and treatment groups 

[1]. The presence of the 

prototype was the treatment. 

All simulations were video 

recorded for analysis. Study 

participants completed a 

post-test questionnaire and 

interview. Prototype use 

improved communication 

within the dyad for most 

tasks in the treatment group 

when compared to the control 

group. Efficiency and 

effectiveness of collaboration 

for secondary users with the 

primary user was also better 

in the treatment group. 
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No. Guideline Example 

2 Expect primary user 
interactions with the 
system to affect the 
secondary user. 

The patient retrieves 
data from the PHR and 
configures the interface 
for the clinician. 

3 Assume that primary 

and secondary users 
have different 
experiences, but do 
not ignore the idea 
that some will be 
similar or overlap. 

Some information is 

not complex or difficult 
to recall and does not 
require much 
reorganization before 
sharing. 

6 Primary and 
secondary users 
may each hold the 
device differently, as 
such, features and 
functions should 

anticipate how each 
receives and 
manipulates the 
device. 

Each may manipulate 
similar data differently. 
A clinician may want to 
expand the view of an 
injury to see more 
detail. The patient just 

wants to check that the 
image was captured 
and stored in the PHR. 

7 The system provides 
feedback to 
secondary users that 
removes irrelevant 
and overly complex 
information without 
degrading the 
primary UX. 

Clinicians do not need 
the full access to data 
that patients may 
require. Patients need 
to enter and update 
data in the PHR while 
clinicians do not. 

8 Incorporate 
language and 
representation 
tailored to 
secondary users 
without degrading 
the experience of 
the primary user. 

The different decisions 
required from patients 
and clinicians require 
different information 
(this includes how the 
same data about a 
single issue might be 
organized differently 
for each class of user). 

No. Guideline Example 

9 Plan for and perform 
usability evaluations 
with secondary 
users. 

Recruit participants so 
both classes of user are 
represented. 

10 Consider how to 

incorporate design 
elements that can 
be perceived from a 
distance to improve 
secondary user 
interaction with the 
device. 

Secondary user screens 

may need to use a 
different font color 
and/or size to enhance 
visibility from a 
distance. 

11 Some information 
incorporated for the 
secondary user will 
be irrelevant for the 
primary user, but 

the primary user will 
still have to know 
how to configure it 
for the secondary 
user. 

Clinicians use review of 
systems to evaluate 
patient problems. A 
patient must know how 
to reach this type of 

information even 
though patients do not 
use review of systems 
as an organizing and 
evaluation tool. 

 

Conclusion 

This research and the resulting guidelines are among 

the first exemplars to recognize that secondary UXs are 

task dependent and that patient-operated mHealth can 

be used to improve common ground in the patient-

clinician encounter. The prototype design protected the 

clinician’s workflow. This contributed to the shorter 

overall mean time for encounters and greater efficiency 

in terms of attention paid to each task (i.e., those 

observed during the experimental study). 

In healthcare settings, when primary and secondary 

users have different levels of knowledge (the patient as 

layperson and the clinician as expert), a well-designed 

Formative Work 

 

Before the experimental 

study could be conducted, 

formative work was required 

to create the prototype 

(Figure 2), which was a 

smartphone personal health 

record (PHR) prototype. A 

PHR is patient-operated 

mHealth that a person uses 

to manage their personal 

health information. 

The design guidelines were 

created as part of the 

formative work, which 

occurred sequentially in four 

parts. First, a pilot study was 

conducted to test and 

validate the tools used for 

data collection and 

prototyping. Second, patients 

and clinicians were 

interviewed. Third, online 

survey questionnaires were 

used to validate and extend 

what had already been 

learned. Fourth, the 

guidelines were written and 

the prototype created. 

Usability testing was 

performed with patients and 

clinicians. 
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digital artifact can bridge the chasm of understanding. 

This may, however, require compromises from a 

traditional usability perspective. For example, a primary 

user may have to navigate through parts of the 

interface without understanding the information as they 

configure it for the secondary user. The primary user 

still needs to understand context (e.g., problem 

description) so s/he can navigate correctly. Conversely, 

s/he does not need to understand details in the 

secondary user’s interface (e.g., review of systems). 

This is because it is an expert level knowledge. 

  

Figure 2: Primary user (left) and secondary user (right) 

medication screens. The icons on the primary user screen are 

used to switch between different views of similar information. 

The design guidelines provide a tool to evaluate UXs in 

the primary and secondary user context. They also 

provide a framework by which to make decisions about 

how these diverse information needs for each class of 

user should manifest in an interface. This is a novel 

aspect of the research and an important contribution to 

the HCI literature. 
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Different Classes of 

User 

 

It is our contention that 

primary and secondary users 

should be considered two 

distinct classes of user, 

rather than viewing 

secondary users as an 

extension of primary users. 

This ensures that secondary 

user goals with a product, 

system, or service will be 

distinctly evaluated and 

considered. It also ensures 

that the different 

perspectives on similar 

information will be examined, 

as well as how information 

should be manipulated to 

create a framework for 

common ground between 

primary and secondary users.  
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