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Abstract— The design of auxiliary and visual communication system between patients and medical staff could be applied in to clinical doctor-patient
communication so as to improve doctor-patient interaction, assisting new female immigrants in communication. The main purpose of this project is to
develop an interactive medical communication board that would be adaptable both in terms of language and metaphor and which would be tested on
different populations as to its efϐicacy in clinic diagnosis to help new female immigrants and their children. Therefore, this study intends to develop an
assistive visualization tool of medical communication to achieve the objective of friendly communication among foreign spouses, ill children, and medi-
cal service. Good visual communication of health information is now understood to be critical for patient well-being. Design draft and discussion with
users were conducted. This research project focuses on integrating medical and design professional ϐields to develop medical information and auxiliary
communication tool, as well as to design doctor-patient communication APP prototype concept. The study mainly adopted interview, observation, and
User Experience Innovation Design (UXID) to carry out interviews with 24 Vietnamese and Indonesian new immigrant women. These ϐirsthand practical
data were then transcribed and sorted out. By designing an APP prototype, researchers ϐinally achieved the purpose of assisting new immigrant women in
seeking healthcare and expressing their symptoms.
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Introduction

Background and motivation

According to data of the Ministry of the Interior (Taiwan) in Octo-
ber 2015, there are approximately 508,000 foreign spouses in Taiwan at
present. Among them, except some from Mainland China, most are for-
eigners from Southeast Asia. The number of Vietnamese women ranks the
ϐirst, accounting for nearly sixty percent, followed by Indonesian, Filipino,
Thai, and other nationalities. Given that the Taiwanese husbands of new
immigrant women from Southeast Asia generally occupy a relatively low
social and economic position, they and their families hope that they could
stay at home to take care of children and parents as well as do housework.
However, it takes these immigrants quite a long time to overcome language
barriers and to adapt to the local life, so in most cases, many of them have
few contacts with local society and know little about their vital interests.
Since these new immigrants have to face a totally strange social environ-
ment, plus different climates, lifestyles, customs, cultures, languages, and
family relationships, their living pressure is relatively heavy. During their
ϐirst year in Taiwan, due to the language barriers, they often cannot express
their pain and symptoms clearly. Hence, it is more necessary for them to
rely on family members to describe their diseases to doctors (Wang &
Yang, 2002). Studies on immigrants also ϐind that because foreign spouses

in Taiwan lack the ability to speak and write, they have no access to use
health information or the ability to distinguish the information they have
acquired. With language difϐiculties, they are often considered as people
who do not comply with doctors’ orders during the diagnosis and treat-
ment. In fact, they are not unwilling to cooperate, but do not understand
the health information provided by doctors. Language barriers or the lack
of interpreters’ help will also lead to their hopelessness and frustration
because they cannot understand doctors’ medical terms (Yang & Wang,
2003).

According to studies on the comments of new immigrant women on
clinics in an unfamiliar environment, themain andmost urgent concern for
new immigrants to seekmedical care is to explain diseases and seek conve-
nience (Jou, Hsu, Lee, & Tang, 2006; Niha, Jantarasiriput, Tonyongdalaw, &
Vaichompu, 2016). Language barriers prevent them from acquiring health
knowledge, distinguishing correct health information from wrong one as
well as understanding and using the information, which leads to the ob-
stacle of self-care. By integrating design with medical domain, this study
investigates healthcare communication problems when foreign spouses
and their children seek for medical care as well as their need for health
information, to further develop suitable visual healthcare support tools.
Hence, the main purpose of this study is to create a graphic communica-
tion APP prototype to help new immigrant female spouses from Vietnam
and Indonesia seek medical care. The APP will replace linguistic decoding
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with simple icons to help them have a good communication with doctors
about their diseases when they could not speak ϐluent Chinese or English,
meet their need of healthcare, and provide doctors with more accurate
information of patients.

Literature Review

As the social environment and labor structure in Taiwan change in
recent years, the number of immigrant spouses and workers increases
largely. Due to different languages, diets, climates, and cultures, the mal-
adjustment of foreign workers and spouses when they ϐirst come here
will also indirectly inϐluence the social and economic environment in Tai-
wan. What’s more, when they seek for healthcare in Taiwan, the language
barriers will also inϐluence the safety and convenience. Hence, how to
integrate these foreigners into the society and adapt them to the life in
Taiwan as soon as possible is a critical issue for all governments (Ministry
of Health and Welfare, 2006). Generally speaking, new immigrant women
from Southeast Asia gain healthcare information through hospitals and
clinics, but a few have no concept of health education or know how to
ask questions or seek assistance (Qing-Fang, 2013). Given the regional
lack of healthcare information, cultural differences, and the language bar-
riers, these women could not judge the accuracy of information or read
healthcare information released in Taiwan. However, if they accept Tai-
wanese notions blindly, they will have wrong concepts of healthcare on
the basis of their own culture, feel frustrated and defeated easily, and
even suffer from cultural bias and medical discrimination ( Kharismad-
hany, Sari, & Rakhmah, 2017; Yang & Wang, 2003). As for the personal
health of new immigrant women, during their early stage of adaptation
to the new cultural environment, the pressure of adaption often reϐlects
on health problems. The main diseases of new immigrants in Taiwan are
mainly divided into psychological melancholia as well as gastrorrhagia
and gastric ulcers related to intestines and stomach. In addition, their
language barriers seriously affect the safety and convenience of medical
care. What’s worse, with limited knowledge of health education and difϐi-
culties in expressing and receiving information, they often cannot resolve
health problems effectively when they see a doctor (Lee, Su, & Shin, 2004;
Prabsangob, 2016; Qing-Fang, 2013). These women need to depend on
their spouse’s family members to solve problems for them, but Taiwanese
men, as the economic pillar of the family, could not answer questions or
accompany their wives at any time, which makes it inconvenient for new
immigrants to see a doctor. Nowadays, interpreting service is the standard
solution provided by governments of various countries to helpmigrant pa-
tients overcome language barriers. However, this method cannot probe
into all hospitals or clinics effectively, or solve all problems. In terms of the
current medical need of new immigrants from Southeast Asia, healthcare
in Taiwan still faces the challenge of providing the best care for patients
speaking different languages. It is necessary to seek for a more effective
method to provide more suitable healthcare communication service (Lor,
Xiong, Schwei, Bowers, & Jacobs, 2016; Naido, 2015).

Relevant studies show that when patients with poor literacy were
helped to understand labels of prescription medicine and other medicine
instructions, they can beneϐit more from graphic medicine instructions.
Compared with a text message, information conveyed by icon is more
helpful for them. The poorer literacy patients have, the more possible that
they would pay attention to image information, which indicates that they
remember what medicine to take. In addition, images can make patients
more satisϐied (Kripalani et al., 2007). In other words, the way of pre-
senting information by images is more helpful for patients with language
barriers and poor literacy to understand the content. In studies on the
effect of adding images to health communication, images are equipped
with narrative function, which could increase patients’ memory retention

rate and improve their understanding ability. What’s more, nearly all text
messages with additional graphic instructions are more easily to be re-
membered than simple texts, indicating that picture-superiority effect is
extremely helpful for patients with poor literacy (Houts, Doak, Doak, &
Loscalzo, 2006). The graphic communication design that these patients
need should coincide with the theme, be simple and beneϐicial for under-
standing (Peregrin, 2010).

In recent years, the rapid development of communication technology
promotes the bond between medical support tools and latest technology
products aswell as greatly improves people’s convenience in life and living
quality. By 2011, mHealth APPs on the Apple APP Store had been down-
loaded 718 million times, with the download number of medication APPs
up by 97%year-on-year andmobilemedical and health apps becoming the
most popular (Yu Bin, 2013). Given that a small mistake of mobile user in-
terfaces (MUI) in healthcare domain could be fatal, themedical MUI design
quality is vital. The quality empirical concern of human-computer inter-
action relates to ϐive important characteristics of the framework, namely,
effectiveness, productivity, efϐiciency, error safety, and cognitive load. Ef-
fectiveness is the number of actions required to complete the subtasks of
each task; productivity is the time taken by the user to complete the task;
efϐiciency is the efϐiciency of the user in completing the task in a speciϐied
context of use; error safety is the number of errors committed in each ac-
tion of each task performed in a speciϐied context of use; cognitive load is
the weighting of each screen view for a given user task, which means that
the number of actions performed on that screen must be minimized and it
takes some time to remember the easy operation (Alnanih & Ormandjieva,
2016; Alnanih, Ormandjieva, &Radhakrishnan, 2014). APP graphic design
is easier to be recognized universally and more attractive than text design.
Universal images can transcend language barriers to convey information
to users, decreasing the rate of mistakes and users’ learning time as well
as achieving effective operation in a short time (Lin & Yang, 2010). Thus,
APP graphic MUI designs can minimize mistakes, reduce learning time,
and improve users’ satisfaction.

Study on Users

Research method and process

After searching literature, this study builds a basic argument for the
APP prototype design relative to the healthcare communication of new
immigrant women according to UXID. UXID, also called User Experience,
is a development concept design focusing on users, covering three stages -
APPdesign analysis, evaluation and integration (China Productivity Center,
2013). The most important factors of UXID are as follows: 1. Understand
users’ potential preference and what consumer groups of target users are,
and then ϐind out core product requirements; 2. Investigate users’ using
motivation and purposes behind the behavior, discover users’ need and
then satisfy them; 3. Connect users’ using situations, namely, when and
where they like to use this APP, because details reϐlect users’ behavior
preference, which often determines whether they will enjoy it. Take this
as the standard of APP design and observe carefully each running process
of the APP to analyze users’ behavioral habits and hold their true opinions
and need of the APP (Xue, 2014). Healthcare Communication APP design
for new immigrant women is a speciϐic device developed to promote med-
ical consultation. For patients, the mobile phone is relatively light and
thin, and the APP is easy to operate, so it’s convenient for them to take
along and use it. The mobile medical APP on promoting communication
could greatly help new immigrant women solve problems when they see a
doctor. Thus, the positive side of mobile app is for sure.

Framework design is roughly divided into three stages. Firstly, the
study on users was carried out to understand their living environment
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as well as difϐiculties and need of healthcare through semi-structured
interviews with 24 Vietnamese and Indonesian new immigrant women.
After recording and taking photos to record the whole interview as well
as sorting out interview transcription and problems, researchers carried
out radiant thinking through by Mandala thinking method to search for
innovative solutions and provided references for later information design
by sorting out users’ need.

Secondly, visual userswere created by persona, which is to create a real
user centering on users to help them discover new framework functions
of the APP and to ensure the functions and reduce the risk of failure with
default APP functions. Thirdly, all previous information was collected and
sorted out to create a new default of APP functions on the basis of inter-
views.

Concept generation

Interviews with new immigrant women include basic personal data,
level of education, occupation, residence time in Taiwan, basic information
of their family, sources and need of health information, whether to use in-
ternet to collect healthcare information, the biggest difϐiculty in medical
treatment, how well to communicate with healthcare workers, what kind
of help they like to be provided, opinions on paramedics and support tools
for healthcare communication, etc. By transcribing and sorting out mate-
rials, researchers made a conclusion on the social environment of most of
the new immigrant women from Southeast Asia in Taiwan, and analyzed
the internal and external factors of problems (Figure 1).

 New Immigrant Women 

 

Own Problem 1. Language communication barrier 

2. No health insurance card 

3. Social status is low 

4. Personal education is low 

5. Poor native family conditions 

Information 

Sources 

1. Most do not know about medical information  

2. There is no corresponding foreign manual 

3. Most cannot use Chinese smart phone 

Living 

Environment 

1. Cannot touch the same country sisters 

2. Cannot learn Chinese 

3. Economic pressure  

4. Most live in the country 

 

Fig. 1. Correlation analysis of living environment of new immigrant women from Southeast Asia

According to the analysis of interviews, the healthcare communication
situations of these women can be divided into two categories. The ϐirst
one aims at family members and new immigrant women who should take
care of the old and children. The second one relates to the physical con-
ditions of new immigrant women, such as not acclimated when they ϐirst
come to Taiwan, antenatal care, and diseases. Since patients involved in
the ϐirst category can often speak Chinese or are taken care by local people,
they could communicate with doctors on their own. Thus, the main prob-

lem is the communication problem of new immigrant women when they
see a doctor alone. Thus, how these women communicate with doctors
effectively, how to clearly explain their diseases, and how many problems
involved should be resolved were investigated. Mandala thinking method
was applied to the radiant thinking centering on users’ needs, to discover
various relationships between these women and healthcare, express their
needs, and investigate the real reason for the difϐiculty of healthcare com-
munication (Figure 2).

 

People Situation Health ID Card 

A new immigrant woman, 

A pregnant woman,  

Need to take care of the 

elderly 

Acclimatized, maternity, child 

care, communication with 

family, household, language 

communication barriers 

Arrived in Taiwan for six 

months without health 

insurance card 

 

Fig. 2. Radiant thinking on healthcare need of new immigrant women from Southeast Asia

Scripting framework

Persona is amethod to integrate users’ psychology into designers’mind
and help designers to think about and predict users’ behaviors through

perspective-taking. In the phase of building scenario, people, place, time,
things and difϐiculties were considered in the mock scenario and two new
roles were created according to the previous conclusion (Table I).

Table I
Imaginary new immigrant female patients

Basic Data
Residence Time in Taiwan Nationality Symptoms Health Insurance Place of Medical Treatment Barriers Emotion
3 months Vietnamese Not acclimated, diarrhea,

dizziness, cold
No Clinic Know nothing of Chinese, language

barrier
Nervous

9 months Indonesian Stomach diseases Yes Hospital Know a little Chinese but could not ex-
press clearly her symptoms

Anxious
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These two types of new immigrant women both need medical treat-
ment, but they do not know healthcare information in advance, are afraid
of talking to medical workers, do not understand medical terms, and can-
not express clearly their symptoms. In the medical treatment, they have
the need for communication APP on assisting new immigrants and the
APP should transcend language barriers. Hence, APP MUI design should
give priority to icons, with brief framework and easy operation to decrease
mistakes and satisfy users.

App Interface Design

APP prototype design framework

On the basis of two scenarios faced by the imaginary Vietnamese and
Indonesian new immigrant women, the APP prototype design ϐirst ar-
ranged scenarios on a timeline in the way of narration and simulated APP
sketch design (Figure 3).

Fig. 3. Scenarios arranged on a time line of healthcare communication of new immigrant women (drawn by the study)

The APP design is easy to operate for both Vietnamese and Indonesian
immigrant women, which could reduce their nervousness and disgust at
the APP. Interface framework adopted the iOS interface in Apple mobile
phone. Given that the speciϐication of iOS interface design can guide devel-
opers to keep the consistency of the APP, this study took iOS interface as
the APP prototype design.

According to the above APP interface timeline and function sketch, the
APP default functions are as follows:

1. The icon design of APP;
2. The language selection interface includes English, Vietnamese, and

Indonesian;
3. Main interface contains one female body, with human skeleton, or-

gans, muscle, common diseases, and emergency button on the right

menu interface;
4. The second level of menu interface includes human skeleton inter-

face, organ interface, muscle interface, emergency button interface,
and general disease interface.

For example, the human skeleton interface includes a menu of little
trumpet, bone, pain ratings, and emergency button, as well as brush, si-
multaneousmultiple choices, annotation and note interface toolbar, which
contains a pain rating scale to represent the ratings of stomachache (Fig-
ure 4). The pain rating scale adopts the Visual Analogue Scale (VAS), which
is suitable for patients above seven-year-old who can express their phys-
ical conditions, ranking from 0 to 10 with 0 representing no pain and 10
representing unbearable severe pain. The feelings of pain are separated
by colors and the instruction is easy to understand.

Fig. 4. APP framework levels
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The ϐirst level of interface on language selection is to provide a famil-
iar language environment for users. The main interface uses one word
to present the function of the button for users’ convenience to acquire an
overall understanding of APP functions. The second level of interface is to
choose diseased areas and is equipped with pain ratings on the right side
for users to assess symptoms. In addition, with the function of the little
trumpet, the APP will pronounce Chinese when users click buttons. There
are also two radio button interfaces of emergency care and common dis-
eases to prevent emergency andmake commondiseases easy to be chosen.

This will complete users’ information andmake the APP convenient for
users. The third level is the four buttons of function improvement below
themain interface, namely four functions of disease selection in the second
level of interface. In this level, users can make notes and choose disease
description. The fourth level is the selection menu button after ϐinishing

four functions, indicating whether it is stored and showing detailed de-
scription of symptoms.

APP prototype interface design evaluation

According to the APP framework, the APP prototype was created. After
ϐinishing the sketch, researchers carried out follow-up evaluation with 5
new immigrantwomenby interviewandobservation. The content of inter-
views includes questions like whether the APP icons could clearly express
the language, whether graphic interface design is easier for receivers to
decode, whether there is deviation during the decoding of information, etc.
In addition, interface design was presented on paper to observe users’ op-
eration of simulation task to checkwhether the designwas reasonable and
whether there was any bug. According to the conclusion, the prototyping
was modiϐied (Figure 5).

Fig. 5. APP evaluation process

The result of evaluation shows that the narrative function of images
canhelp patientswith languagebarriers to understandhealthcareworkers
quickly and have easy conversationswith them. In the ϐirst test, new immi-
grant women with higher level of education performed better in learning
and understanding, while those with lower level of education performed
worse in understanding. However, after 3 to 5 simulation tasks, the latter
could easily ϐinish the task. Hence, the cognitive effect of APP icons is obvi-
ous. With simple interfaces, fewoperation errors, low error rates, and easy
design to be remembered, this APP can basicallymeet the ϐive standards of
interface quality design. As long as the graphic interfaces maintain simple

lines and warm and clear colors, graphic design is more possible to create
a relaxing atmosphere and reduce users’ nervousness, comparedwith real
3D bodies. Undoubtedly, the Vietnamese and Indonesian translation in the
APP should still be improved because there aremany vocabularymistakes.

APP interface design

The study on APP design helps new immigrant women to address
healthcare communication problems in Taiwan with an active attitude
(Figure 6).

Fig. 6. Healthcare communication APP design for new immigrant women
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In terms of healthcare communication of these women, due to their
language barriers and cultural differences, they cannot describe their
diseases clearly, leading to many inevitable mistakes during the commu-
nication between patients and doctors. On the basis of this, researchers
studied on the APP prototype development to help these women adapt to
healthcare communication in Taiwan. A simple and clear system of mobile
APP interface can help them have effective communication with doctors,
explain symptoms, and provide a new direction of thinking on the issue of
assisting new immigrants with healthcare in Taiwan. After the APP design
was ϐinished, researchers cooperatedwith the information team to discuss
the construction of the APP, ensure the usability of information, and pro-
vide actual support for new immigrant women with language barriers to
have effective communication with doctors.

Conclusion

Regardless of their reasons to immigrate to Taiwan, those women
mainly want to pursue a healthy and happy life. However, this study
ϐinds that new immigrant women have language barriers and difϐiculties
in reading and writing. The limitations resulting from language barriers
lead to many difϐiculties in healthcare. This study is the study on APP de-
sign of assisting new immigrant women with healthcare communication,
adopting interviews, and observation to understand their real situations
as well as UXID and persona to simulate difϐiculties in healthcare commu-
nication in their real life from the perspective of users’ needs. Researchers
developed anAPPdesignmeeting ϐive standards of interface quality design
and devoted to help thesewomen reduce difϐiculties in healthcare commu-
nication and improve their willingness to see a doctor. What’s more, the
voice function of the APP design can also help them learn Chinese medical
terms, make good use of fragmented time, and improve learning efϐiciency.
Although the interface design has been ϐinished, the program still needs to
be written and assessed to ϐinish the whole APP design.

New immigrants still havemanymedical problems to be resolved, such
as enriching their healthcare knowledge, like creating websites of health-
care consultation for new immigrant women, teaching emergencymedical
treatment, promoting healthcare information, and holding healthcare con-
sultation lectures. It is hoped that this study can also serve as a reference
for other follow-up studies.
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