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Mobile device applications can be used to manage health.
However, healthcare providers hesitate to use them be-
cause selection methods that consider the needs of health
consumers and identify the most appropriate application
are rare. This study aimed to create an effective method
of identifying applications that address user needs. Women
experiencing dysmenorrhea and premenstrual syndrome
were the targeted users. First, we searched for related ap-
plications from two major sources of mobile applications.
Brainstorming, mind mapping, and persona and scenario
techniqueswere used to create a checklist of relevant criteria,
which was used to rate the applications. Of the 2784 applica-
tions found, 369were analyzed quantitatively. Of those, five of
the top candidates were evaluated by three groups: applica-
tion experts, clinical experts, and potential users. All three
groups ranked one application the highest; however, the re-
maining rankings differed. The results of this study suggest
that the method created is useful because it considers not
only the needs of various users but also the knowledge of ap-
plication and clinical experts. This study proposes a method
for finding and using the best among existing applications
and highlights the need for nurses who can understand and
combine opinions of users and application and clinical
experts.

KEYWORDS:Dysmenorrhea,Methods,Mobile applications,
Needs, Premenstrual syndrome

M obile health (mHealth) has become an important par-
adigm in healthcare. In 2015, there were more than
2.6 billion smartphone users worldwide, and concur-

rently, a large number of applications (apps) for mHealth were
available.1 Although one-third of US healthcare providers
reported recommending apps to patients, most were hesitant
Author Affiliations: Interdisciplinary Program of Medical Informatics and College of Nursing
(Mrs Lee and Dr Kim) and Research Institute of Nursing Science (Dr Kim), Seoul National
University, Korea.

This research was supported by the Basic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Education (NRF-2015R1D1A1A01061329).

The authors have disclosed that they have no significant relationships with, or financial interest
in, any commercial companies pertaining to this article.

Corresponding author: Jeongeun Kim, PhD, RN, College of Nursing, Seoul National University,
103 Daehak-ro, Jongno-gu, Seoul, Korea 110-799 (jeongeunkim0424@gmail.com).

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

DOI: 10.1097/CIN.0000000000000399

Volume 36 | Number 1

Copyright © 2018 Wolters Kluwer H
to do so because evidence is lacking regarding the effectiveness
of apps for improved health outcomes, cost efficacy, and secu-
rity.2 This suggests that, if healthcare providers were confident
in healthcare apps, their use would be recommended more
often. Nurses (including nurse educators, researchers, and
school nurses) are in positions to recommend these apps to
patients, research participants, and students to help them ef-
fectively manage health and control symptoms of chronic
disease on a daily basis. Therefore, healthcare providers re-
quire knowledge on how to select and identify the best apps
for their patients. To investigate this topic, this study exam-
ined a specific target consumer: women experiencing dys-
menorrhea and premenstrual syndrome (PMS).

In 2015, the Institute for Healthcare Informatics evalu-
ated the top 26 864 mHealth apps out of the 165 000 avail-
able. Of these, approximately 7% were related to women's
health and pregnancy. It is known that 45% to 97% of
women of childbearing age in the world experience dysmen-
orrhea and more than 12% of them experience severe pain
limiting daily activities.3 Dysmenorrhea is associated with
stress, depression, family history, and PMS, which refers to
physical or mood changes experienced in the days before
menstruation begins.4–6 Studies found that women were
more likely to use online methods of health management to
identify a possible diagnosis and modify their health behav-
iors (eg, how to take care of their own health).7–9

Consumers generally choose mHealth apps without any
advice or guidance from their healthcare providers and typ-
ically either opt for the highest-rated app offered by a vendor
or try several.10 A study revealed that 63% of female users
would use menstruation tracking apps for merely observing
their menstrual cycle and not for medical reasons.11 This im-
plies that female users might fail to find appropriate apps
that can achieve more than simple tracking and that better
reflect their medical needs. Thus, users need effective ways
to improve their app selection.

Nurses or researchers may be trained in such activities so
that they can recommend the most appropriate app to each
consumer. However, in 2016, aMEDLINE literature search
using Medical Subject Headings (MeSH) terms such as
“menstruation disturbances,” “fertility,” and “mobile app”
identified no publications onmenstruation app use in clinical
settings,12 although numerous apps related to menstruation
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exist. The potential clinical value of these apps is therefore
yet to be exploited and remains a fruitful area for further
research. It is necessary to develop an exhaustive selection
method for healthcare providers that takes into consider-
ation clinical efficacy, cost efficacy, security, and user needs.
Thus, the aim of this study was to develop the Method of
App Selection based on User Needs (MASUN).

MATERIALS AND METHODS
To develop the MASUN, this study adopted the interven-
tionmapping approach, which provides a systematic method
to develop and implement an evidence-based health promo-
tion intervention through the assessment and prioritization
of needs.13 The intervention mapping approach has been
used to derive user needs to develop design strategies.14

Figure 1 shows the process followed in this study.
• App searching and screening: After searching for apps
using related keywords, we excluded apps that were
not related to the research topic and those not fulfilling
the inclusion criteria.

• App checklist based on virtual users' needs (design
MASUN): In this study, a virtual user is defined as a
user imagined by a researcher as a virtual character
and expressed as a persona and a scenario. Virtual users
were used because we could not find an appropriate
tool for evaluating the retrieved dysmenorrhea- and
PMS-related apps in terms of users' needs. To do this,
persona and scenario techniques were used, and the
needs of virtual users were converted into a checklist
to evaluate the apps. The checklist was modified based
on the evaluation by nursing informatics experts to im-
prove its validity.
FIGURE 1. Process of the current study.
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• App analysis considering real users' needs (intensify
MASUN): A real user is defined as a user who actually
downloads and uses the app and leaves a review and
rating in the two dominant marketplaces for apps. By
considering these users in the MASUN process, we in-
cluded another informational source for user needs.15

Based on these and the checklist scores, five candidate
apps were selected.

• App evaluation based on potential users' needs (verify
MASUN): Potential users are defined as those who use
apps and participate in focus group interviews (FGIs).
They were defined as potential users because they could
continue to use the app after the interview. By adding
them to the MASUN process, a detailed and focused
source of information on user needs was also consid-
ered. In addition, the perspectives of app and clinical
experts were used to evaluate security and effectiveness,
respectively.

App Searching and Screening
In this step, healthcare providers who want to select the best
app for their clients can adjust the inclusion and exclusion
criteria depending on their target consumer population and
symptoms. In this study, apps were included if they (1) pro-
vided dysmenorrhea or PMS information or amenu for man-
agement (eg, a recording function) and (2) were user-centered
apps in English or Korean. Apps were excluded if they were
specifically focused on advertising or clinical products.

The search terms consisted of general andMeSH terms in
English and Korean: “period,” “menstrual,” “menstruation,”
“menstrual pain,” “dysmenorrhea,” “PMS,” and “premen-
strual syndrome.” Each term was searched in Apple iTunes
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(Apple, Cupertino, CA) and Google Play (Google, Mountain
View, CA) stores using a Korean account and a US account.
Between August and September 2016, the app search was
conducted twice to ensure that updated apps were screened.

Application Checklist: Design Method of App Selection
Based on User Needs
To understand dysmenorrhea and PMS in depth, it was nec-
essary to obtain researchers' understanding of women's health
and hormonal changes. Six researchers of both sexes, from 20
to 39 years old, majoring in nursing or medical informatics,
with direct or indirect experience with dysmenorrhea and
PMS, performed this step. First, they thought about the task
individually and were then grouped by sex to answer a broad
question. The female researchers used their own experiences
and drew amindmap. Twomale researchers did the same by
relying on their girlfriends' experiences. These mind maps
helped the researchers to better understand women's health
and develop the core idea of the study.16

Persona and scenario techniques were used to obtain a
checklist for mobile apps to manage dysmenorrhea and PMS.
Personas are described in Johns' book as “detailed descriptions
of imaginary people constructed out of well-understood, highly
specified data about real people”17(p3) and can guide decisions
about user-centered features.18 We designed a persona follow-
ing guidelines in A Project Guide to UX Design.19 Scenario is a
method for systematic planning and prediction of users'
needs.20 In particular, a scenario describes the service features
and interactions with users. Using these techniques, the virtual
users' needs checklist for scoring the apps was composed.

Five experts, including a professor and four doctoral and
master's degree students in nursing informatics, checked the
content validity of all items in the checklist against the con-
tent validity index. When necessary, items were partially re-
vised and updated. The final checklist was used for scoring
the apps. The Cronbach's α of the checklist was .70.

Application Analysis: Intensify Method of App Selection
Based on User Needs
Names of apps, app developers, and app stores; price; lan-
guage; rating; and number of app reviews were collected.
Three independent raters performed a full review and app
scoring based on the checklist. On September 2016, two re-
searchers, who had been educated about this study, were flu-
ent in Korean and English, and had majored in nursing,
scored the apps independently. The results were then com-
pared. Finally, one researcher scored and analyzed the apps.

The criteria for selecting the candidate apps included
(1) checklist score (from virtual users), (2) app rating (from real
users), and (3) number of reviews (from real users) in the two
app stores. To select the five candidate apps, the top five
scores according to the checklist (from virtual users) were
Volume 36 | Number 1
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selected. One app was chosen for each of the scores. When
multiple apps received the same score, the app with the
highest app rating (from real users) was selected.Multilayered
criteria were used instead of simply selecting the five highest-
scored apps because the latter method reflects only the virtual
users' needs. By choosing multilayered criteria, it is possible to
reflect both the needs of virtual and real users together. Real
users' ratings were chosen as the second criterion instead of
the number of reviews because, for newer apps, users might
not have enough time to upload their reviews.

Application Evaluation: Verify Method of App Selection
Based on User Needs
In this step, healthcare providers who want to evaluate the
candidate app can adjust the evaluation tool depending on
the targeted mHealth needs. In the current study, the apps
were evaluated using the Mobile Application Rating Scale
(MARS),21 which provides a multidimensional and reliable
app-quality rating tool for developers. It consists of 29 items
divided into three parts: app quality rating, app subjective
quality, and app specific. The app quality rating consists of
four sections: engagement (five items), functionality (four
items), aesthetics (three items), and information (seven items).
The app subjective quality has four items. The app-specific
section has six items for assessing the perceived impact of
the app on users' knowledge of, attitudes toward, and inten-
tion to change the target behavior. In addition, a simpler
version of the MARS, the “MARS-app user” (uMARS),
was also used in this study.22 This version was designed for
obtaining user feedback on app quality and satisfaction and
consists of the same four sections used in the app quality rat-
ing of MARS except that there are only four items in the in-
formation section. Responses are marked on a 5-point Likert
scale, with higher scores indicating greater quality. Permis-
sion was obtained to use the tools.

Experts with experience in the development and/or de-
sign of health-related apps were recruited through the devel-
oper community to evaluate the candidate apps in terms of
technical aspects and the user interface (UI). Five experts
(four app developers and one app designer) evaluated the
candidate apps using the MARS after using each app for
at least 10 minutes.

Clinical experts with experience in the treatment of or
research on dysmenorrhea or PMS patients were recruited
through the related community to evaluate the candidate
apps in health provider terms, especially in content and clin-
ical aspects. Five experts (four physicians and one nurse) eval-
uated the candidate apps after using each of them for at least
10 minutes. They used the uMARS as an evaluation tool, as
clinical experts evaluated the apps in terms of the user aspects,
as well as their own point of view on recommending the app
to their patients.
CIN: Computers, Informatics, Nursing 47
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Eleven participants who experienced dysmenorrhea and/
or PMS were recruited as potential users to evaluate the
candidate apps and participate in an FGI through social net-
working services. They were divided into three groups accord-
ing to occupation and age: four professional workers in their
20s and 30s, four students in their 20s, and three researchers
in their 20s. Focus group interviews were conducted to clarify
the results of the quantitative evaluation by both app and clin-
ical experts.23 The potential users assessed each of the candi-
date apps for at least 10 minutes before the interview. The
questions posed during the FGI were structured around the
uMARS. Finally, the potential users' perspectives as regards
advantages and disadvantages of each app, and needs when
using apps for managing dysmenorrhea and/or PMS, were
used to determine actual users' needs. The interview duration
varied from approximately 60 to 120 minutes depending on
the size of the focus group.

This study was preapproved by the institutional review
board (1702/001-011). We collected only a minimal amount
of personal information and stored the collected data safely
in a separate area. The data will be destroyed 5 years after
the completion of the study.

RESULTS
App Searching and Screening
Initially, 402 apps were found in the US Apple iTunes store,
1427 were found in the US Google Play store, 299 were
found in the Korean Apple iTunes store, and 656 were found
in the Korean Google Play store. Figure 2 shows a flowchart
of this process. After screening, 369 apps were finally included
in the quantitative analysis.

Application Checklist: Design Method of App Selection
Based on User Needs
Figure 3 displays the two mind maps drawn during the
groups' brainstorming sessions. They contain comprehensive
content on women's hormones and life cycle, including not
only dysmenorrhea and PMS but also pregnancy,menarche,
and menopause. This information was used to develop the
virtual users (personas).

Two personas and scenarios were created. Persona A was a
woman in her 20s experiencing severe dysmenorrhea. The
scenario for persona A is the first day of her period and dys-
menorrhea experience. She searches for ways to relieve the
pain by using a mobile app. Persona B is a man in his 20s
who is in a relationship with a woman who has severe PMS.
The scenario for persona B revolves around his girlfriend's
behavior and mood changes due to PMS. He searches for so-
lutions to the problem by using amobile app. The needs of the
personas included information on and management of period
cycle, dysmenorrhea, PMS, women's health checkups, women's
health problems, medications, and contraception. Furthermore,
48 CIN: Computers, Informatics, Nursing
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visualization of symptoms, information sources, information
sharing, community for users, password setting/privacy pol-
icy, and login features were included in the checklist. Each
component of the checklist was assigned a score of 3 points.
Partial scoring and relevant components were determined
through discussions with nursing informatics experts, as de-
scribed in the Methods section.

Application Analysis: Intensify Method of App Selection
Based on User Needs
Table 1 shows the characteristics and checklist features of the
369 apps. Nearly half of them (185) had a score of less than
10 points, and 13 apps had a score of 0. The data extraction
and scoring features of the apps are also shown in Table 1.

The highest checklist score that an app received (from vir-
tual users) was 35, followed by 33, 32, 30, and 29. No apps
received either 34 or 31 points. A total of 14 apps had one
of these top five checklist scores (35, 33, 32, 30, or 29). Five
candidate apps were then selected according to the multilay-
ered criteria described in the Methods section. Of the three
apps with 35 points, the app with the highest rating (5 points)
was selected as app A, and the only app with 33 points was
selected as app B. In addition, of the three apps with 32
points, the one with the highest rating was selected as app
C. Of the three apps with 30 points, the one with the highest
rating was selected as appD. Finally, of the four apps with 29
points, two apps (one free and one paid) had the highest rat-
ing; thus, we chose the free app as app E. The detailed scores
of the five candidate apps are shown in Figure 4A.

Application Evaluation: Verify Method of App Selection
Based on User Needs
The evaluation of the five candidate apps was performed by
app experts, clinical experts, and potential users, as de-
scribed in theMethods section (see Figure 4B). App A, which
had the highest score on the checklist, was rated as the best
app by app and clinical experts; in addition, potential users
chose it as their preferred app.

In the evaluation by app experts, the following ranking
was observed: app A (first place); apps B, D, and C (joint sec-
ond place); and app E (last place). Similarly, app A was also
ranked first by the clinical experts. The remaining apps were
ranked as follows: apps B and E (joint second place) and apps
C and D (joint third place).

Table 2 shows the characteristics of the interviewees and
their responses. The interview data revealed that both UI
and language were very important. The participants usually
chose apps because of the app design and ease of use. In ad-
dition, they avoided certain apps because of the kind of lan-
guage used and the presence of translated words. This led to
them choosing app A, C, or E. Almost all participants in the
FGI wanted to use these apps after the interview.
January 2018
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FIGURE 2. Overview of app selection and screening process and number of applications remaining after each step.

FIGURE 3. Mind map after brainstorming of the two groups.
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Table 1. Characteristics and Features of the 369 Apps

Characteristics

Operating system, n
iOS 186
Android 244
Both 61

Rating, mean (SD) 3.90 (0.82)
No. reviews, mean (SD) 15584.5 (203119)
Cost of apps, mean (SD) 2.57 (1.66)
No. free apps, mean 220
Language, n

English 315
Korean 97
Both 43

Features

Period tracking 0, absent 100
3, present 269

Dysmenorrhea management 0, absent 175
1, information provided 42
2, record available (symptom) 86
3, record available (level of
symptom)

66

PMS management 0, absent 193
1, information provided 28
2, record available (symptom) 86
3, record available (level of
symptom)

62

Visualization (graphical
chart)

0, absent 237
3, present 132

Birth control pill 0, absent 239
1, record available 12
2, information 113
3, both 5

Medication 0, absent 287
1, record available 15
2, information 66
3, both 1

Women's health
information

0, absent 248
3, present 121

Women's health checkup 0, absent 308
1, information 36
2, support check 21
3, both 4

Information sharing 0, absent 281
3, present 88

User community menu 0, absent 316
2, categorized by symptom or
disease

41

3, present 12
Information sources 0, no reference 318

3, reference used 51

Table 1. Characteristics and Features of the 369 Apps
(Continued)

Characteristics

Login feature 0, absent 278
3, present 91

Password setting 0, absent 179
3, present 190

Private policy 0, absent 295
3, present 74

(continues)
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I did not even know about these five candidate apps. I just searched for
“period” in the app store, downloaded what appeared at the top of the
screen, and used it.

I think I will use these apps even after this interview. It is good to be
able to record symptoms in various ways, and in particular, I think it
will help to record my PMS. I like information sharing features in the
apps.

DISCUSSION
App Searching
During the search for apps on August and September 2016,
1933 English-language apps were identified; however, only
369 apps were usable in clinical settings or everyday life. A
previous study also showed that, of 1816 unique apps, only
242 (13.3%) were considered potentially useful for women's
healthcare providers.24 Therefore, this suggests that health-
care providers, such as nurses, should intervene in the selec-
tion of health-related apps for patients or consumers who are
exposed to a large number of unrelated apps.

Application Checklist: Design Method of App Selection
Based on User Needs
All the researchers who performed brainstorming and mind
mapping had some understanding of women's health andmo-
bile apps. However, their experience with menstrual pain and
PMS differed. Brainstorming and mind mapping were used
to freely share and materialize their experiences. Therefore,
through this process, differences in their perceptions were
identified, which stimulated their engagement to contribute
more ideas in the next stage. This was in close agreement with
the process found in other studies.25,26 The two personas and
their scenarios helped to compile virtual users' needs for the
checklist. Through this process, the researchers, who did not
have experience with apps for managing dysmenorrhea or
PMS, could create items for the checklist. The results were
consistent with the assertion that personas can help predict
potential users' needs and focus on their goals.27(pp45)

Application Analysis: Intensify Method of App Selection
Based on User Needs
Three raters independently performed a full review. Al-
though it took approximately 1 month, this was essential to
January 2018

ealth, Inc. All rights reserved.



FIGURE 4. The characteristics (A) and app evaluation (B) of the five candidate apps.
find the best apps. For example, when a search for the term
“dysmenorrhea” was performed in the Google Play store,
the five candidate apps were not found. Using the term “pe-
riod pain,” two of them were found, but they were in the
20th and 80th places, making them less accessible. Interest-
ingly, these findings agree with those from the evaluation
step. Even app experts, clinical experts, and FGI inter-
viewees experiencing dysmenorrhea and/or PMS and using
related apps were scarcely aware of the candidate apps.

The results for data extraction and scoring features re-
vealed the present state of menstrual apps from the two dom-
inant marketplaces for mobile device apps. In a previous
study, many menstrual app users reported that tracking
symptoms, such as skin problems and mood changes, was
an important feature and daily self-monitoring that recorded
symptoms on a calendar or chart helped women detect the
pattern and severity of their symptoms.10,28 However, unex-
pectedly, 27.1% of the apps identified in our study did not
have a menstrual cycle tracking feature. Furthermore, pro-
spective ratings have been found to increase the precision
of diagnosis and help to categorize symptoms that occur pe-
riodically.29 Fortunately, dysmenorrhea and PMS manage-
ment features such as rating of symptoms were provided in
approximately half of the apps. However, only 35.8% of
the apps identified in this study produced graphical charts
to visualize those records. We recommend adding a visualiz-
ing dashboard in apps that can show changes in pain and
emotions at a glance.

Although 121 apps were found to provide women's health
information, only 36 provided health screening information.
There were 22 apps supporting women's health screening, of
which only four (1.08%) were able to direct users to nearby
hospitals, whereas the others had only a feature to record
medical checkup reminders. If a menstrual app is intended
to support practical help for users, it will be necessary to in-
clude details on hospitals and medical insurance so that users
can undergo a health checkup.

Furthermore, 53 apps were found to provide a user com-
munity menu, of which only 12 apps provided personalized
Volume 36 | Number 1
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menus according to the specific disease. Although 23.8% of
the apps provided an information-sharing feature, only
13.8% showed the sources of the information provided. It
has been pointed out that the information presented in
women's health apps requires verification by clinical experts,
who reported that it would be preferable to specify the source
and verify accuracy or not to provide information at all than
to provide misleading, inaccurate, or dangerous information.

Application Evaluation: Verify Method of App Selection
Based on User Needs
All five candidate apps provided a period tracking calendar,
graphic chart, password setting, and privacy policy. Both
app and clinical experts ranked app A as first. This app
met all criteria and provided the features of community, sup-
port for women's health screening, and recording medica-
tion details, among others. Regarding second place, the
app experts chose app B (based only on its checklist score) be-
cause it provided the features of community and information
sharing through an intuitive interface, despite the lack of in-
formation about women's health andmedication. App E was
also ranked second by the clinical experts because it pos-
sessed a clear dysmenorrhea and PMS management feature
and had community menu and information-sharing fea-
tures, although there was no login feature. App E is one of
the most downloaded mHealth apps in the world.11 Its login
function was intended to allow users to write posts to online
communities rather than to the app community itself. In the
current study, only 24.7% and 20.1% of the identified apps
provided a login feature and personal information protec-
tion policy, respectively.

The potential users also selected app A as their most pre-
ferred app, similar to the other groups, and they also gave
high rankings to apps C and E. There were several reasons
for their choice of app A: simple design, information-
sharing feature, and many menus to record PMS symptoms.
Users were surprised by app A, which displayed information
based on published research. However, some interviewees
said that app A would be even better if it had a community
CIN: Computers, Informatics, Nursing 51
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Table 2. Characteristics and Key Responses of the Interviewees

Characteristics of the 11 interviewees

Age, mean (SD), y 25.82 (5.19)
Job Student 4

Researcher 3
Professional 4

Menstrual app use experience Yes 7
App D 1
Other (not the five
candidate apps)

6

No 4

Name of the App Evaluating the Five Candidate Apps

App A Like “I like it because I can share information with other users,” “I can see the cycle
at a glance,” “It's convenient,” “The design is pretty,” “It would be good for PMS
management,” “It works well with iPhone health apps,” “It has a lot of alarms. So I can set
it up for myself,” and “It has a lot of information on drugs and symptoms and is reliable.”

Dislike “It has a lot of questions initially,” “It does not seem to have awide choice of symptoms,”
and “I feel it's similar to studying.”

Want to use Almost all the interviewees said yes.
App B Like “I like the app design theme selection,” “I think it is suitable for viewing only themenstrual

cycle,” and “Graphs such as those for body temperature seem to be good.”
Dislike “It's difficult,” “It's more suitable for pregnant persons,” “It's difficult because it

is in English,” and “It's hard to understand the structure of the app and inconvenient to
find the menu with the content I want.”

Want to use Almost all the interviewees said no.
App C Like “There are informative videos on various topics,” “It's easy to use the menus,” “I like that

icons appear on the calendar when recording,” “Because an oriental medicine doctor
appears on the video, it's trustworthy,” and “The webtoon about women's health is fun.”

Dislike “Because there are a lot of ads, it's not reliable,” “It's inconvenient to login,” “There is
no calendar on the home screen,” and “The interface is slow.”

Want to use Two of the interviewees said yes.
App D Like “I can see it at a glance,” “The theme setting is pretty,” “I like that icons appear

on the calendar when recording,” and “It's fun to read community posts and it's good
because the community is active.”

Dislike “The app has a mixture of English,” “It's hard to know when the next menstrual period
is,” and “It's inconvenient to find a menu with the content I want.”

Want to use Almost all the interviewees said no.
App E Like “It's good for maintaining a diary because there are notes,” “I like the theme

settings,” “The design is intuitive,” “It's good to be able to ask questions about
pregnancy to the community,” “It's fun to read community posts,” and “It's easy to
back up my information.”

Dislike “Ads show up,” “It's hard to see UI at a glance,” and “The graphs are not good.”
Want to use Four of the interviewees said yes.

FEATURE ARTICLE
menu to share their symptoms and solutions with other users
with the same symptoms. AppC, in which the dysmenorrhea
and PMS management feature was simplified and there was
no communitymenu or information-sharing feature, was de-
veloped by an Asian traditional medicine clinic. Its contents
were primarily videos. The interviewees who selected app C
stated that their interest in dysmenorrhea and PMS was
likely to continue because the app was interesting and they
could trust the information provided, as physicians appeared
on the videos on women's health. This finding about videos is
52 CIN: Computers, Informatics, Nursing
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in close agreement with results from earlier experimental
studies.30,31 App C, which is based on traditional Asian med-
icine, may have been chosen as the preferred app because of
the cultural background of the potential users. Further-
more, the clinical experts in this study were concerned about
the scientific accuracy of the traditional Asian medicine infor-
mation. In recent years, however, Western medicine has
begun using traditional Asian medicine methods to treat
various health problems, including women's health issues,
and its effectiveness has been demonstrated in the
January 2018
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literature.32,33 The barriers for apps based on traditional
Asian medicine are likely to decline gradually. In addition,
some interviewees responded that they wanted information
about the management of medications. However, only
35.2% of the 369 apps examined had a menu related to con-
traceptive pills. Moreover, only 22.2% of the 369 apps pro-
vided information about other medications.

Strength of the Method of App Selection Based on User
Needs and Nurses' Role
To implement the MASUN and ensure the effectiveness of
the apps in a clinical environment, it is necessary to increase
compliance by reflecting users' needs, address the technical
and UI issues with the relevant app developer, and verify
the clinical effectiveness of apps by clinical experts. Using
mixed methods is very helpful to understand not only poten-
tial users' needs and preferences but also the perspective of
app and clinical experts. Our findings were in close agree-
ment with those from an earlier study on diabetes manage-
ment via mHealth.34 If only users' needs are considered,
there is a risk that users may select apps that look interesting
although their menus for managing health problems are
weak, as with app C. Similarly, it is not enough to consider
only the clinical experts' opinions because they may judge
an app based on its contents and the convenience of use,
while missing security issues such as login features, as with
app E. Therefore, there was also a need to get advice from
app experts on technical issues. Thus, it is essential to inte-
grate the judgments of users, app experts, and clinical ex-
perts by using MASUN so that target consumers are
provided with the best app. Moreover, nurses specializing
in women's health should be familiar with women's health
apps, which can increase the quality of nursing care in the
long term.35,36 Indeed, when nurses recommended a health
management app to patients, the duration of app use was
longer.11 Taken together, the findings from this study suggest
that nurses could be a bridge to connect and coordinate the
needs of users, app experts, and other healthcare providers.
In addition, they can use the MASUN for patients to man-
age other health problems in daily life, such as obesity and
diabetes mellitus. Although the results of this study were ver-
ified by means of the FGIs, randomized clinical trials (RCTs)
are needed to apply results to clinical settings. Our research
team is conducting anRCT based on the results of this study.

CONCLUSION
This study is significant in that it investigated the needs of
users who experience dysmenorrhea and PMS and sug-
gested a method, the MASUN, whereby health providers
can select the best app for them. This method was evaluated
by various users and app and clinical experts using mixed
methods. All three groups ranked app A the highest;
Volume 36 | Number 1
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however, the remaining rankings differed. App A met many
criteria; in particular, it has a simple design, information-
sharing features, information sources, and numerous menus
to record symptoms.However, it did not provide the features
of user community, support for women's health screening,
and recording medication details. In conclusion, this study
suggests how to find and use the best among existing apps
and demonstrates the need for nurses who can understand
and combine the opinions of users with those of app and
clinical experts. Furthermore, the MASUN can be used by
consumers who want to find apps to manage many other
health problems.

References
1. Cerwall P, Jonsson P, Möller R, et al. Ericsson mobility report. 2015. www.

ericsson.com/res/docs/2015/ericsson-mobility-report-june-2015.pdf.
Accessed May 18, 2017.

2. Comstock J. Survey: one third of docs recommended a health app to
patients. Mobihealthnews. 2014. http://www.mobihealthnews.com/
33594/survey-one-third-of-docs-recommended-a-health-app-to-patients/.
Accessed May 18, 2017.

3. Latthe P, Latthe M, Say L, Gülmezoglu M, Khan KS. WHO systematic review
of prevalence of chronic pelvic pain: a neglected reproductive health
morbidity. BMC Public Health. 2006;6(1): 177.

4. Ju H, Jones M, Mishra G. The prevalence and risk factors of dysmenorrhea.
Epidemiologic Reviews. 2014;36: 104–113.

5. Gagua T, Tkeshelashvili B, Gagua D, Mchedlishvili N. Assessment of anxiety
and depression in adolescents with primary dysmenorrhea: a case-control
study. Journal of Pediatric and Adolescent Gynecology. 2013;26(6): 350–354.

6. The American College of Obstetricians and Gynecologists Frequently asked
questions: gynecologic problems. 2015. http://www.acog.org/Patients/
FAQs/Premenstrual-Syndrome-PMS. Accessed May 18, 2017.

7. Beck F, Richard J-B, Nguyen-Thanh V, Montagni I, Parizot I, Renahy E. Use of
the internet as a health information resource among French young adults:
results from a nationally representative survey. Journal of Medical
Internet Research. 2014; 16(5): e128.

8. Fox S, Duggan M. Health Online 2013. Washington, DC: Pew Internet &
American Life Project; 2013.

9. Rowlands IJ, Loxton D, Dobson A, Mishra GD. Seeking health information
online: association with young Australian women’s physical, mental, and
reproductive health. Journal of Medical Internet Research. 2015;17(5): e120.

10. Aitken M, Lyle J. Patient Adoption of mHealth: Use, Evidence and Remaining
Barriers to Mainstream Acceptance. Parsippany, NJ: IMS Institute for
Healthcare Informatics; 2015.

11. Bretschneider RA. A goal-and context-driven approach in mobile period
tracking applications. Paper presented at the International Conference on
Universal Access in Human-Computer Interaction; Los Angeles, CA; 2015.

12. Fehring RJ, Schneider M, Raviele K, Rodriguez D, Pruszynski J. Randomized
comparison of two Internet-supported fertility-awareness-based methods of
family planning. Contraception. 2013;88(1): 24–30.

13. Eldredge LKB, Markham CM, Kok G, Ruiter RA, Parcel GS. Planning Health
Promotion Programs: An Intervention Mapping Approach. Los Angeles, CA;
John Wiley & Sons; 2016.

14. Arnab S, Clarke S. Towards a trans disciplinarymethodology for a game based
intervention development process. British Journal of Educational Technology.
2017;48: 279–312.

15. Vasa R, Hoon L, Mouzakis K, Noguchi A. A preliminary analysis of mobile
app user reviews. Paper presented at the Proceedings of the 24th
Australian Computer-Human Interaction Conference; Melbourne, VIC,
Australia; 2012.

16. Cunningham GE. Mindmapping: It's Effects on Student Achievement in High
School Biology [dissertation]. Austin, TX: University of Texas at Austin; 2005.
CIN: Computers, Informatics, Nursing 53

ealth, Inc. All rights reserved.

http://www.ericsson.com/res/docs/2015/ericsson-mobility-report-june-2015.pdf
http://www.ericsson.com/res/docs/2015/ericsson-mobility-report-june-2015.pdf
http://www.mobihealthnews.com/33594/survey-one-third-of-docs-recommended-a-health-app-to-patients/
http://www.mobihealthnews.com/33594/survey-one-third-of-docs-recommended-a-health-app-to-patients/
http://www.acog.org/Patients/FAQs/Premenstrual-Syndrome-PMS
http://www.acog.org/Patients/FAQs/Premenstrual-Syndrome-PMS


FEATURE ARTICLE
https://repositories.lib.utexas.edu/bitstream/handle/2152/2410/
cunninghamg36414.pdf?sequence=2&isAllowed=y/. Accessed May 18,
2017.

17. Pruitt J, Adlin T. The Persona Lifecycle: Keeping People in Mind Throughout
Product Design. San Francisco, CA: Morgan Kaufmann; 2010.

18. Ward JL. Persona development and use, or, how to make imaginary people
work for you. Paper presented at the Library Assessment Conference; 2010:
477–483. https://digital.lib.washington.edu/researchworks/bitstream/
handle/1773/19303/personasPaper-2010LAC-ward.pdf?sequence=
1&isAllowed=y. Accessed May 18, 2017.

19. Russ U. A Project Guide to UX Design: For User Experience Designers in the
Field or in the Making. Indianapolis, IN: Pearson Education India; 2009.

20. Miles I. Foresight tools–scenario planning. Paper presented at:
UNIDO-Technology Foresight for Practitioners-Training course; 2003: 6–10.
http://slideplayer.com/slide/4232052/. Accessed May 18, 2017.

21. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M.
Mobile app rating scale: a new tool for assessing the quality of health mobile
apps. JMIR mHealth and uHealth. 2015;3(1): e27.

22. Stoyanov SR, Hides L, Kavanagh DJ, Wilson H. Development and validation
of the user version of the Mobile Application Rating Scale (uMARS). JMIR
mHealth and uHealth. 2016;4(2): e72.

23. Burner E, Menchine M, Taylor E, Arora S. Gender differences in diabetes
self-management: a mixed-methods analysis of a mobile health intervention
for inner-city Latino patients. Journal of Diabetes Science and Technology.
2013;7(1): 111–118.

24. Farag S, Chyjek K, Chen KT. Identification of iPhone and iPad applications for
obstetrics and gynecology providers. Obstetrics and Gynecology. 2014;124
(5): 941–945.

25. D'Antoni AV, Zipp GP. Applications of the mind map learning technique in
chiropractic education: a pilot study and literature review. Journal of
Chiropractic Humanities. 2006;13: 2–11.

26. Holland B, Holland L, Davies J. An Investigation Into the Concept of Mind
Mapping and the Use of Mind Mapping Software to Support and Improve
Student Academic Performance. Wolverhampton, UK: University of
Wolverhampton; 2004.
Corrigendum to: A Comparison of Two Nur

First-Time NCLEX

In the August 2014 (vol. 32, issue 8) Online issue of CIN: Co
“RESULTS” section on page 407 should read: “Chi-squar
in success related to gender, race, RNCP form, and NCLE
that students who failed had significantly lower cumulative

This is noted in the online article available at http://www.

References
Brodersen LD, Mills AC. A comparison of two nursing program exit exams that predict
(8):407.

DOI: 10.1097/01.NCN.0000527969.77275.a8

54 CIN: Computers, Informatics, Nursing

Copyright © 2018 Wolters Kluwer H
27. Brangier E, Bornet C. Persona: a method to produce representations focused
on consumers' needs. In: Karwowski W, Soares MM, Stanton NA, eds.
Human Factors and Ergonomics in Consumer Product Design: Methods and
Techniques. Boca Raton, FL: CRC Press; 2011: 37–61.

28. Taylor D. More than personal change: effective elements of symptom
management. Nurse Practitioner Forum. 2000;11(2): 79–86.

29. Collins Sharp BA, Taylor DL, Thomas KK, Killeen MB, Dawood MY. Cyclic
perimenstrual pain and discomfort: the scientific basis for practice. Journal
of Obstetric, Gynecologic, and Neonatal Nursing. 2002;31(6): 637–649.

30. Laska Y, Sari RP, Susanti D. Health education intervention delivered by video
to improve knowledge and attitude toward breast self examination among
women aged 30–50 years at Petet Village Tuntang sub-district in 2014. Paper
presented at the ASEAN/Asian Academic Society International Conference
Proceeding Series; 2016. http://aasic.org/proc/aasic/article/view/200.
Accessed May 18, 2017.

31. Mason V, McEwan A, Walker D, Barrett S, James D. The use of video
information in obtaining consent for female sterilisation: a randomised study.
BJOG: An International Journal of Obstetrics & Gynaecology. 2003;110(12):
1062–1071.

32. Baccetti S, Da Fre M, Becorpi F, et al. Acupuncture and traditional Chinese
medicine for hot flushes in menopause: a randomized trial. Journal of
Alternative and Complementary Medicine (New York, N.Y.). 2014;20(7):
550–557.

33. Scheid V, Tuffrey V, Weijburg T, Bovey M, Ward T. Chinesemedicine treatment
for menopausal symptoms in the UK health service: is a clinical trial
warranted?Maturitas. 2015;80(2): 179–186.

34. Sahin C, Naylor PJ. Mixed-methods research in diabetes management via
mobile health technologies: a scoping review. JMIR Diabetes. 2017;2(1): e3.

35. Pavliscsak H, Little JR, Poropatich RK, et al. Assessment of patient
engagement with a mobile application among servicemembers in transition.
Journal of the AmericanMedical Informatics Association : JAMIA. 2016;23(1):
110–118.

36. Poropatich RK, Pavliscsak HH, Tong JC, Little JR, McVeigh FL. mCare: using
secure mobile technology to support soldier reintegration and rehabilitation.
Telemedicine Journal and e-Health. 2014;20(6): 563–569.
sing Program Exit Exams That Predict

-RN Outcome

mputers, Informatics, Nursing, the last 2 paragraphs of the
e statistics revealed no significant differences (P > .05)
X-RN blueprint. However, independent t tests showed
GPAs, RNCP scores, and E2 scores.”
cinjournal.com.

first-timeNCLEX-RN outcome. CIN: Computers, Informatics, Nursing. 2014;32

January 2018

ealth, Inc. All rights reserved.

http://repositories.lib.utexas.edu/bitstream/handle/2152/2410/cunninghamg36414.pdf?sequence=2&isAllowed=y/
http://repositories.lib.utexas.edu/bitstream/handle/2152/2410/cunninghamg36414.pdf?sequence=2&isAllowed=y/
http://digital.lib.washington.edu/researchworks/bitstream/handle/1773/19303/personasPaper-2010LAC-ward.pdf?sequence=1&isAllowed=y
http://digital.lib.washington.edu/researchworks/bitstream/handle/1773/19303/personasPaper-2010LAC-ward.pdf?sequence=1&isAllowed=y
http://digital.lib.washington.edu/researchworks/bitstream/handle/1773/19303/personasPaper-2010LAC-ward.pdf?sequence=1&isAllowed=y
http://slideplayer.com/slide/4232052/
http://aasic.org/proc/aasic/article/view/200
http://www.cinjournal.com

