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Abstract
Background: Newspapers are considered one of the most viewed and influential media sources in both the United Kingdom
and United States. However, information about how newspapers portray health care apps to the readers has been lacking.
Objective: This study investigated the reporting on health care apps in newspapers published in the United Kingdom and United
States.
Methods: The Nexis UK database was used to identify and select relevant articles. Systematic content analysis of the articles
that met the inclusion criteria (articles of any format that contained reference to health care apps or medical apps) within the
highest circulated newspapers in the United Kingdom and United States over a period of 10 years (2006-2015) was conducted.
Interrater reliability of coding was established using a 10% sample of the chosen articles.
Results: A total of 220 (151 UK and 69 US) relevant newspaper articles were retrieved. Health care apps were most frequently
reported on in the Daily Mail and The Guardian (UK newspapers) and in the New York Times and the Washington Post (US
newspapers). An exponential rise in published scientific articles (PubMed) on health care-related apps was noted during the study
period. A total of 26.4% (58/220) and 19.1% (42/220) of the retrieved newspaper articles appeared in the features and main news
sections, respectively. General information about health care apps was the main theme coved by the newspapers (45.9%, 101/220).
Most of the articles represented a societal point of view (72.3%, 159/220). The main focus of the articles was on general health
matters (48.2%, 106/220) and specific disease matters (36.8%, 81/220). Diabetes was the most frequently mentioned disease in
the articles. A high proportion (91.4%, 201/220) of the articles mentioned benefits of using health care apps mainly for personalized
care, whereas 24.1% (53/220) of the articles commented on related risks such as anxiety and confidentiality issues. Almost half
(45.9%, 101/220) of the articles mentioned potential facilitators to the use of apps; less than 10% (16/220) discussed barriers.
Most of the articles (83.6%, 184/220) were judged as having balanced judgment on the present topic and more than half (60.0%,
132/220) of the articles were judged to be of generally low quality.
Conclusions: Health care apps were not widely reported in newspaper articles in the United Kingdom and United States over
the study period; however, there appeared to be much more recent interest. Characteristically, the articles focused more frequently
on societal impact and on general health rather than on disease-specific apps.
(JMIR Mhealth Uhealth 2018;6(10):e10237) doi: 10.2196/10237
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Introduction
Health care apps are defined by the US Food and Drug
Administration (FDA) as “software programs that run on
smartphones and other mobile communication devices in order
to, for example, provide health information to the public, provide
other health-related support to patients and health care
professionals and remotely transfer data to health care
providers.” These apps can also be used to facilitate decision
making and provide the opportunity for consultations to take
place remotely [1].
Mobile phone apps are becoming increasingly popular globally
and are being used by a substantial proportion of the population
both in the developed and the developing world. They are used
on a daily basis to communicate with friends and relatives,
perform online shopping, read news, and for monitoring
health-related parameters including diet, exercise, and sleep.
Such apps can have a positive impact on promoting improved
health and well-being and are increasingly being embraced by
health care professionals [2,3].
The two major app stores are the iPhone Apple Store, which
was launched in July 2008, and Google Play, which was
introduced to the public in April 2010 [4]. Apps for health
care-related use were initially introduced in 2011 within the
Apple Store, which led to their widespread uptake across both
healthy and ill individuals [5]; by the beginning of 2014, around
1 million general apps were available [6]. Health apps are used
on mobile phones to track, for example, an individual’s heart
rate, exercise, weight, food consumption, and sleep patterns.
Apps have also been used in many research studies to collect
data, send patient reminders, and to convey educational or
motivational messages [7]. Health care apps are also becoming
increasingly used in health care management to provide
individual and population levels of support to health care
recipients [8]. Therefore, mobile devices and information
technology have been combined to promote health care and
reinforce disease management. The National Health Service
(NHS) health apps library was introduced in 2013 to provide
information on recommended medical apps to help members
of the public and patients in the selection of apps to manage
their health. App developers can send their apps for review by
the NHS library. Apps that are deemed beneficial (eg, the
iBreastCheck app) are then added to the library list [9]. As
detailed in a recent report, the four most frequently downloaded
apps from the NHS library were related to general health and
well-being, mainly related to the topics of fitness, drink trackers,
healthy food, and quitting smoking. The fifth most downloaded
app was for recording and tracking blood pressure [10]. One
survey in the United States showed that approximately 25% of
adult Americans use one or more mobile phone apps to monitor
their health and 33% of health care professionals have
recommended at least one app to their patients [11].
As well as widespread use by the public, health care providers
increasingly use mobile phones to access health information at
the point of patient care, such as electronic clinical
decision-making programs, laboratory systems, and medical
resource tools (eg, the Medscape app) [1,9]. According to a UK
http://mhealth.jmir.org/2018/10/e10237/

XSL• FO
RenderX

Al Bawab et al
survey published in 2012, 74.8% of junior doctors and 79% of
medical students owned a mobile phone, with the majority of
both groups reporting that they used between one and five health
care apps on their mobile phones [4]. All these numbers have
likely increased in the interim within a burgeoning information
technology marketplace. Many health apps are currently used
for supporting disease management and monitoring patient
health care, such as the Mobile MIM app that has been approved
by the FDA as a portable x-ray scan viewer. With the
high-definition screens available on the new generation of
mobile phones, it has been reported that the assessment of
images on mobile phones can be as effective as their evaluation
at a workstation [12].
Health care apps can also facilitate access to a patient medication
regimen and can be used to arrange an appointment with a
physician. Apps can be utilized to educate patients and help
change their behavior; for instance, healthy food apps can be
used to monitor an individual’s behavior related to calorie intake
and provide advice about healthy eating habits including fat
and carbohydrate content of different food items [3,13]. Recent
advances in mobile technologies have opened up new
approaches to support health care delivery and patient education.
These approaches have the potential to encourage patients to
be more actively involved in their own health care and to be
part of the decision-making process [8]. Some health apps are
focused only on specific diseases such as the ophthalmology
(“Eye Handbook” app [14]) and “Diabetes: M” for diabetes
[15].
Most patients do not visit their general medical practitioner
regularly; therefore, the public in general often gain information
on health care innovations via the mass media (eg, television,
radio, newspapers, magazines). The internet is also frequently
searched to obtain answers to specific health queries.
Newspapers are one of the main sources for providing health
knowledge and medical information passively to the public
[16,17]. In addition, it has been reported that although different
mass media outlets differ in the quantity of coverage,
newspapers are equivalent to other forms of news media in
terms of content [18,19]. The print media is widely accessible
to most people and is available at low cost [20]. Although
newspapers are traditionally available in hardcopy, increasing
numbers of the public access newspapers online. Research has
revealed that mass media has a positive impact on changing
behavior; for example, relating to alcohol use, diet, smoking,
and breast feeding [21,22]. Furthermore, the impact of the media
on cancer awareness has been well documented. Several studies
reported increased screening for cancer and improved awareness
in the United States and Australia after mass media campaigns
involving newspapers [23,24].
Print media is a key source of health information that influences
public understanding of health care-related matters. Print media
can also influence public opinion and perceptions regarding a
particular topic [25,26], and is an important vehicle by which
health-related information is diffused within society [27].
Interestingly, public health professionals have a bimodal
relationship with the media; they use health media to influence
health practice, while at the same time they have to counteract
the influence when the media promotes unhealthy or
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nonevidence-based practices [28]. Therefore, print media
significantly contributes to the definition and understanding of
health-related matters and health care practice. It has also been
reported that policy responses to health-related issues are
affected by media coverage of the problem rather than the true
impact of the problem, and both policymakers’ perceptions and
the public’s acceptance of possible policy responses are
substantially influenced by the media [29]. The influence of the
media on health-related issues has been reported frequently in
the literature regarding, for example, obesity [30], smoking
cessation [27], immunization in children [31], and AIDS [32].
The media of course can present material to the public within
a particular framework and with a particular emphasis or slant,
and indeed there is extensive literature on this effect (framing
theory). Through the use of differing “framing” approaches,
journalists can selectively influence how a particular piece of
information is interpreted by the reader [33-35].
With the knowledge that newspapers represent an important
source of health-related information [36], and because no
published research has investigated newspaper reporting on
health care apps, the aim of this study was to explore what the
general public have been told about health care apps within
published newspaper articles in the United States and United
Kingdom over a 10-year period (2006-2015) and to analyze the
content of the articles.

Methods
Study Design
We conducted a systematic content analysis of articles contained
in the highest circulated newspapers in the United Kingdom
and United States that dealt with health care apps (2006-2015).
A summary of the methodology is presented in Figure 1.

Al Bawab et al

Search Strategy, Inclusion, and Exclusion Criteria
A systematic approach using different search terms to maximize
relevant article retrieval was used. The search terms that yielded
the highest number of articles from the Nexis UK database were:
(health apps OR mobile medical apps OR smartphone health
apps OR fitness apps OR exercise apps OR health care apps
OR diet apps OR weight loss apps OR blood pressure apps OR
diabetes apps). The addition of “OR asthma apps,” for example,
did not increase the number of retrieved articles.
Articles of any format, such as news articles, editorials, and
letters to the editor, were included in the analysis if they
contained reference to health care apps or medical apps. Articles
were excluded from the analysis if the health care apps were
only mentioned briefly (ie, less than 10% of the article content),
if the article focused only on health care app announcements
(eg, advertising fitness apps), or in the case of duplication (eg,
in a daily and Sunday equivalent), in which case only the article
with the highest word count was included.

Data Extraction and Coding Frame
Based on previous work utilizing systematic content analysis,
an a priori standardized coding book was developed. A pilot
exercise was conducted in which 10 articles, chosen randomly,
were coded independently by two of the authors (FA and JM)
and the results were compared. During this pilot, minor
modifications were made to the coding framework to increase
code specificity. The final coding framework contained the
following three main sections:
1.

2.

Newspaper Selection
The electronic archive of published international newspapers
(Nexis UK database) was used as the source of the selected
articles. A purposive sample of the 10 daily UK newspapers
(including their Sunday equivalents) with the highest circulation
according to the Audit Bureau of Circulation Ltd [37] at the
commencement date of the study (June 2015) was selected. This
sample comprised The Sun (The Sun on Sunday), Daily Mail
(Mail on Sunday), Daily Mirror (The Sunday Mirror), Daily
Star (Daily Sunday Star), The Daily Telegraph (The Sunday
Telegraph), The Daily Express (The Sunday Express), Daily
Record (Daily Sunday Record), The Times (The Sunday Times),
the i, and The Guardian (The Observer).
In an equivalent manner, a sample of the top 10 daily US
newspapers, ranked by the total average circulation [37], was
identified which consisted of USA Today, The New York Times,
Los Angeles Times, The Washington Post, New York Post, New
York Daily News, Orange County Register, Newsday, The
Denver Post, and Tampa Bay Times. All except USA Today
(published on weekdays) are published daily and on Sundays.
Several highly circulated US newspapers, including the Dallas
Morning News, Chicago Tribune, and Chicago Sun-Times, were
not included in the study because they were not available in the
Nexis database at the time the research was being carried out.
http://mhealth.jmir.org/2018/10/e10237/
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3.

Basic information: the name of the newspaper, the title of
the article, the year of publication, and the positioning of
the article within the newspaper.
Article content: the themes covered, the perspective from
which the article was written, the focus of the article, and
benefits and risks or facilitators and barriers relating to the
use of the health care apps outlined in the article.
Judgment and rating: the subjective judgment and rating of
the reviewer on the main emphasis of the article, claims,
and quality of information.

One researcher (FA) retrieved and read all the relevant archived
newspaper articles and used the final coding form to manually
code each article. To obtain a quantitative estimate of the coding
reliability, a 10% random sample (random.org) of articles (n=22)
were coded by the second reviewer (JM). Cohen kappa scores
were calculated to evaluate interrater agreement for codes with
mutually exclusive answers. The PubMed database was also
searched for relevant articles over the same study period to gain
an insight on how trends in newspaper reporting followed trends
in scientific research publications on mobile apps used within
health care. Following data extraction, codes were entered into
SPSS version 21 for the analysis of trends and for comparing
the variables between countries (United Kingdom and United
States). Descriptive statistics were used to summarize the data.
The Mann-Whitney U test was used to test for differences
between means of continuous variables. Differences in the
reporting of categorical variables were assessed using the
chi-square test (χ2) or the Fisher exact test, as appropriate.
Statistical significance was set at P ≤.05.
JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 10 | e10237 | p. 3
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Figure 1. Flow diagram of content analysis methodology used in this study. UK: United Kingdom, US: United States.

Results

apps also appeared in the business/financial section (13.2%,
29/220) and editorial section (1.8%, 4/220) of the newspapers.

Article Frequency

Interrater Agreement

The initial search yielded a total of 714 UK and US newspaper
articles reporting on health care apps between 2006 and 2015.
After removing duplicate articles, 689 articles were retrieved,
of which 220 articles met the inclusion criteria; 151 articles
were published in UK newspapers and 69 articles were published
in US newspapers. The distribution of the articles across the
different newspapers is presented in Figure 2. In the United
Kingdom, the Daily Mail and The Guardian were the
newspapers that reported on health care apps most frequently;
in the United States, health care apps were most frequently
reported in the New York Times and the Washington Post.

The calculated interrater reliability (Cohen kappa) agreement
between the codes from the two coders were all positive and
ranged from .421 to .889. Cohen suggested the kappa result be
interpreted as follows: values ≤0 as indicating no agreement,
.01-.20 as none to slight, .21-.40 as fair, .41-.60 as moderate,
.61-.80 as substantial, and .81-1.00 as almost perfect agreement
[38]. Accordingly, the current interrater analysis revealed that
seven of 19 items (37%) illustrated moderate agreement, seven
items (37%) illustrated substantial agreement, and five items
(26%) illustrated almost perfect agreement between the two
coders, demonstrating objectivity in elemental judgment as
illustrated in Table 1.

In the United Kingdom, the number of published articles on
health care apps increased notably over the study period,
particularly during 2014, whereas in the US newspapers, the
articles reached peak incidence in 2013 and 2015. The overall
trends for both UK and US newspaper articles were upward
across the study period as shown in Figure 3. Based on study
title and abstract, a total of 944 research articles that involved
health care apps were retrieved from PubMed over the study
period. As indicated in Figure 3, the number of the scientific
articles increased exponentially over the study period.

Newspaper Section
Of the 220 identified newspaper articles, 58 articles (26.4%)
appeared in the features section and 42 articles (19.1%) appeared
in the main news section. Less than 10% of the articles (19
articles) appeared in the health/life sections of the newspapers
included in the evaluation. Although less frequently, health care
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Content of Newspaper Article
Within the 220 articles selected, the most frequent areas covered
in the newspapers were general information about health care
apps (101 articles; 45.9%), sport and fitness apps (63 articles;
28.6%), and disease-specific apps (20 articles; 9.1%). The
remaining articles (36 articles; 16.4%) covered a range of topics,
such as apps as sources of information, diet/healthy food apps,
and apps used to communicate between health care professionals
and between patients and health care professionals (Table 2).
Most articles (Table 3) were written from a societal perspective
(159 articles; 72.3%) followed by an industry point of view (30
articles; 13.6%); the other viewpoints included policy-related
(16 articles; 7.3%), scientific (8 articles; 3.6%), legal (4 articles;
1.8%), and economic perspectives (2 articles; 0.9%). There was
no significant difference between the key perspective of UK
and US articles (χ26=6.5, P=.36).
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Figure 2. Frequency of articles about health-related apps in UK and US newspapers from 2005 to 2016.

Figure 3. Number of articles about health-related apps in UK and US newspapers (left axis), and in PubMed (right axis) from 2005 to 2016.
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Table 1. Kappa values and interrater agreement for the coding of newspaper articles (n=10).
Item

Kappa value

Agreement (%)

Health care apps is main theme

.45

91

Other health care-related themes covered

.90

96

Key perspective

.46

91

First mention of health care app

.58

86

Linked disease (or group of diseases)

.80

82

Main voice of information

.50

68

Type of benefits of health care-related use of the mobile app(s)

.81

95

Type of harm or risk of health care-related use of the mobile apps

.53

91

Are direct quotes about health care app(s) used in the article?

.62

82

Barrier to the use of the health care app in routine clinical practice stated

.81

91

Facilitators to the use of the health care app in routine clinical practice stated

.75

86

Who or what is cited as the main source of information for the newspaper article?

.61

68

Article slant about health care-related app in this article

.63

82

Is the main claim about the health care app(s) in newspaper article/presentation style?

.49

86

The quality of information presented from the researcher’s perspective

.69

95

Main theme regarding the use of health care app(s) in this article

.88

91

Relevant apps mentioned in the newspaper can be downloaded on operating mobile system

.42

82

Benefit or advantage of health care-related use of the mobile app(s)

.62

95

Potential harm or risk of health care-related use of the mobile app(s)

.63

91

Table 2. The main themes of the reviewed newspaper articles (N=220).
Main theme

United Kingdom articles (n=151), n (%)

United States articles (n=69), n (%)

Total (N=220), n (%)

Other

1 (0.7)

3 (4.3)

4 (1.8)

Communication tool

1 (0.7)

2 (2.9)

3 (1.4)

Diet/healthy food

11 (7.3)

5 (7.2)

16 (7.3)

Disease specific

16 (10.6)

4 (5.8)

20 (9.1)

Information source

9 (6.0)

4 (5.8)

13 (5.9)

Sport and fitness

43 (28.5)

20 (29.0)

63 (28.6)

Health care apps

70 (46.4)

31 (44.9)

101 (45.9)

Table 3. The key perspectives of the reviewed newspaper articles.
Key perspective

United Kingdom articles (n=151), n (%)

United States articles (n=69), n (%)

Total (N=220), n (%)

Political

0 (0.0)

0 (0.0)

0 (0.0)

Other

1 (0.7)

0 (0.0)

1 (0.5)

Economic

1 (0.7)

1 (1.4)

2 (0.9)

Legal

3 (2.0)

1 (1.4)

4 (1.8)

Scientific

4 (2.6)

4 (5.8)

8 (3.6)

Policy related

6 (4.0)

10 (14.5)

16 (7.3)

Industry

22 (14.6)

8 (11.6)

30 (13.6)

Societal

114 (75.5)

45 (65.2)

159 (72.3)
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Table 4. The frequency of mentioning health conditions related to health care apps in newspaper articles.
Medical condition (British National Formulary, 65th edition, 2014, classification)

Frequency, n (%)
United Kingdom (n=75)

United States (n=44)

Cardiovascular

17 (22.7)

11 (25.0)

Central nervous system

8 (10.7)

3 (6.8)

Respiratory system

4 (5.3)

2 (4.5)

Gastrointestinal system

0 (0.0)

1 (2.3)

Endocrine

19 (25.3)

12 (27.3)

Cancer

9 (12.0)

1 (2.3)

Infection

3 (4.0)

1 (2.3)

Eye

4 (5.3)

1 (2.3)

Skin

5 (6.7)

3 (6.8)

Ears, nose, and throat

4 (5.3)

4 (9.1)

Obstetrics and gynecology

2 (2.7)

2 (4.5)

Other

3 (4.0)

3 (6.8)

Although most of the articles (124 articles; 56.4%) did not refer
to a specific mobile operating system, 58 articles (26.4%)
mentioned iOS (Apple) as the operating system; both Apple
and Android operating systems were mentioned together in 42
articles (19.1%). There was no significant difference in the
reporting of mobile operating systems between the United
Kingdom and United States (Mann-Whitney U=12.0, P=.39).
Of the 220 articles, approximately 106 articles (48.2%) related
to general health. including smoking cessation, alcohol use,
weight loss, fitness. and exercise tracking, whereas 81 (36.8%)
were linked to specific diseases. A smaller number of articles
(33 articles; 15.0%) mentioned multiple diseases and/or medical
uses (eg, first aid apps, thermometer apps, ear examination apps,
diabetes apps).
Endocrine diseases (mainly diabetes) were frequently mentioned
in relation to the use of health care apps; however,
cardiovascular diseases (including blood pressure and heart rate
monitoring) were the most commonly mentioned conditions in
the relevant newspaper articles (Table 4). There was no
difference between UK and US newspapers in terms of the
frequency of mentioning specific disease indications
(Mann-Whitney U=41.5; P=.08).
The vast majority of the newspaper articles (201 articles; 91.4%)
mentioned at least one benefit related to the use of health care
apps, whereas only 53 articles (24.1%) reported at least one
risk. There was no significant difference in the frequency of
benefits or risks reported between the UK and US articles
(χ21=1.3, P=.44). The three main benefits associated with the
use of health care apps related to personalized care were
improvement in general health and fitness (in 124 articles;
56.3%), public/patient access to health information (in 32
articles; 14.5%), and improved health outcomes for the
public/patients (in 32 articles; 14.5%). Conversely, a breach in
confidentiality was the most commonly cited risk (in 25 articles;
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11.3%). In addition, approximately 9% of the articles (20
articles) reported that health anxiety could be induced because
of the use of health care apps (Table 5). For example, in one of
The Guardian articles, it was debated whether fitness tracking
apps are “untested and unscientific and they open a door of
uncertainty,” and uncertainty may ignite anxiety in people [39].
Approximately half of the articles (101 articles; 45.9%)
mentioned potential facilitators to the use of health care apps,
whereas less than 10% of articles (16 articles) reported real or
potential barriers to their use. The main recorded facilitator was
improved technology (87 articles; 39.5%). No difference was
found between UK and US newspapers in terms of the frequency
of reporting of facilitators or barriers to the use of health care
apps (P=.12) as shown in Table 6.
Most of the articles had a positive slant regarding the use of
health care apps (146 articles; 66.4%), whereas 26.4% (58
articles) were classified as having a mixed slant. Relatively few
articles reported negative views (11 articles; 5.0%) or a neutral
view (5 articles; 2.2%). The majority of the articles (184 articles;
83.6%) were judged as having balanced judgments (ie, the
authors did not exaggerate or understate the main message).
The quality of the information presented in the newspaper
articles was classified into three categories: poor, average, and
excellent. Articles were classified as poor if judgment was not
balanced and/or if only anecdotal evidence was presented;
articles were classified as excellent if they presented information
based on firm evidence, often also presenting quotations from
experts in the field. Overall, 132 articles (60.0%) were scored
as having poor information about health care apps, 75 articles
(34.1%) were judged to have good quality information, and 13
articles (5.9%) were judged to provide excellent quality
information. There was no significant difference between the
quality of the reporting process in UK articles and US articles
(χ22=1.8, P=.29).
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Table 5. Summary of the mentioned benefits and risks associated with using health care apps in newspaper articles.
Benefits and risks mentioned in newspaper articles

Frequency, n (%)
United Kingdom

United States

n=151

n=71

Personalized care

88 (58.3)

36 (50.7)

Public/patient access to health information

25 (16.6)

7 (9.9)

Improved health outcomes for public/patients

20 (13.2)

12 (16.9)

Communication between public/patients and health care providers

7 (4.6)

7 (9.9)

Public/patient satisfaction

6 (4.0)

7 (9.9)

Economic benefit to society

2 (1.3)

1 (1.4)

Communication among public/patients

1 (0.7)

1 (1.4)

Communication among health care providers

0 (0.0)

0 (0.0)

Other

2 (1.3)

0 (0.0)

n=36

n=24

Anxiety

15 (41.7)

5 (20.8)

Confidentiality

16 (44.4)

9 (37.5)

Deterioration of outcome

2 (5.6)

10 (41.7)

Other

3 (8.3)

0 (0.0)

Benefits (n=222)

Risks (n=60)

Table 6. Summary of the facilitators and barriers mentioned in the newspaper articles.
Facilitators and barriers mentioned in the newspaper articles

United Kingdom

United States

n=61

n=40

Access

1 (1.6)

2 (5.0)

Commercial

2 (3.3)

0 (0.0)

Evidence to support adoption

2 (3.3)

1 (2.5)

Positive beliefs

2 (3.3)

2 (5.0)

Technology

52 (85.2)

35 (87.5)

Other

2 (3.3)

0 (0.0)

n=10

n=6

Access

2 (20.0)

0 (0.0)

Commercial

1 (10.0)

3 (50.0)

Lack of evidence

2 (20.0)

1 (16.7)

Negative beliefs

4 (40.0)

1 (17.7)

Other

1 (10.0)

1 (17.7)

Facilitators (n=101)

Barriers (n=16)

Discussion
Methodology Used
Newspapers are read by a high proportion of the population in
the United Kingdom and United States on a regular basis. There
is also a strong correlation between newspaper publishing and
other mass media platform reporting on the same topic or issue
[40]. The methodology adopted for this research was based on
earlier published research using content analysis of newspapers
[41-44]. In this study, there was a substantial level of agreement
between coders as the median kappa statistic score among the
http://mhealth.jmir.org/2018/10/e10237/
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two researchers for all variables was .624 (range .421-.889).
This indicated moderate to almost perfect agreement for all
coding variables [35]. This finding is similar to the level of
interrater agreement previously reported in published research
on content analysis of newspaper articles [45,46]. The validity
of this study was enhanced by precoding 10 articles followed
by adjustment to the coding framework. There is no specific
requirement for a particular sample size in kappa calculations.
In this study, a random sample of 10% of the published articles
was included.
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information provision, analysis, recipe suggestions, reminder,
and advisory functions [53]. Despite the high prevalence of
asthma worldwide, reporting on apps for respiratory illness was
infrequent. Available apps in this domain are used to record
symptoms of asthma, peak flow readings, and number of attacks,
and to provide information about asthma triggers.

A total of 220 articles were identified in the highest circulation
of UK and US newspapers over the period of 10 years
investigated in the study (2006-2015). For the same period, the
number of scientific articles published in PubMed was 944,
with the number increasing exponentially over time. In
September 2013, the FDA issued guidance relating to medical
apps that stated that the majority of health care apps pose a low
risk for users or patients and indicated that they would only get
involved in regulating those mobile apps that transform mobile
devices into medical devices [47,48]. This may have caused the
decline in the number of articles published about health care
apps in 2014 in the United States. For the United Kingdom,
establishing the NHS health app library in 2013 led to a more
widespread consideration of health apps; this was reflected the
relatively high reporting in UK newspapers in that year (Figure
2).

Content of the Selected Articles
The main theme of articles on health care apps was found to be
related to public health and well-being, including lifestyle
management. Unsurprisingly, the related matters of sport and
fitness were frequently reported themes. Many of the articles
were reported from a societal perspective. This was expected
because a high proportion of the newspaper articles focused on
general public health topics, including fitness, well-being, and
good diet. This finding concords with the finding of a recent
report which stated that apps that remind, monitor, and track
are intended for the general public, as is the case with social
media apps [49]. These kinds of innovative apps can play an
important role in general health and lifestyle and can help
motivate people to make healthy lifestyle choices [3]. In 2014,
a study was conducted to identify the number of health and
fitness apps in the Apple Store and Google Play. The author
found 23,490 and 17,756 health and fitness apps available in
the Apple Store and Google Play, respectively. Moreover, the
number of health and fitness apps had grown by 62% over the
previous year (2014) in comparison with a 33% growth for apps
in general [50]. This vast number of available health and fitness
apps helps explain why such apps were reported more frequently
in the media when compared with disease-specific apps.
Diabetes was the illness for which apps were most frequently
reported by the newspapers; other diseases frequently mentioned
were cardiovascular disease and those affecting the central
nervous system. A total of 422 million people have been
diagnosed with diabetes worldwide and the number is increasing
in many countries due to an increasing age demographic together
with an increased incidence of obesity and low physical activity
[51]. Diabetes is a progressive disease that is associated with
several complications including cardiovascular, kidney, and
eye complications. Control of diabetes requires self-monitoring
of blood glucose levels. Advanced mobile technology allows
patients to record these blood levels electronically. Some
available apps provide several advantages to manual recording
including graphing daily blood sugar levels together with calorie
intake and exercise undertaken [52]. A recent review of
diabetes-related apps recorded a range of functions that these
apps can perform, including documentation, data forwarding,
http://mhealth.jmir.org/2018/10/e10237/
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As anticipated, in this study the benefits of health care apps
were more frequently discussed within articles than were risks.
Improved personalized health and fitness were the main benefits
described and the issue of confidentiality was the most frequent
risk discussed. The literature has documented that newspapers
in general overreport the benefits and underestimate the risks
when publishing information about health intervention research
[47,54]. If the benefits of health care apps are overstated, this
could raise public expectations about improved health, whereas
overstating risk could generate anxiety and may negatively
affect the uptake of what could be a helpful intervention.
In this study, the quality of reporting on health care apps was
judged to be poor in most of the articles (60%). These articles
in general were brief and did not add sufficient supporting
evidence or refer to health agencies. A third of the articles were
classified as having average/good quality of reporting, whereas
only 5.9% were considered excellent. This was consistent with
previous research articles that highlighted the general poor
quality of information in the print media about health-related
matters [55,56]. It has been reported that high quality newspaper
articles often flow from a press release, generally from a
scientific journal [19]. Therefore, researchers in the field should
ensure that such press releases are written alongside their
publications in order to help better information reach the public
via the mass media.
There are several limitations to this study. This study examined
reporting on health care apps in newspapers only and did not
cover other mass media sources such as television and radio.
However, as mentioned earlier, it has been reported that the
content of newspaper articles correlates closely with other media
sources [57]. In addition, some highly circulated US newspapers
such as the Dallas Morning News, Chicago Tribune, and
Chicago Sun-Times were not included in the study because they
were not archived by Nexis. Moreover, limited articles were
accessible in Nexis for the Los Angeles Times and Newsday as
only articles from the previous 6-month period were available.

Conclusions
This study has revealed that health care apps are indeed reported
on by UK and US newspapers. The number of articles reporting
on health care-related apps increased over time in UK and US
newspapers over the 10-year study period. Several benefits were
reported relating to app use, especially in relation to promotion
of a healthy lifestyle, whereas reporting on risk was less
frequent. Improving personalized care was the most frequently
mentioned benefit; confidentiality breaches were the most
commonly reported risk. Diabetes was the disease most
commonly linked with the use of health care apps. In general,
the main claims about benefits had a positive slant, but articles
generally were balanced in their judgment.

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 10 | e10237 | p. 9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Al Bawab et al

Authors' Contributions
AQAB contributed to the analysis and interpretation of data, and drafting the manuscript. JM and FA contributed to the conception
and design of the study; acquisition, analysis, and interpretation of data; and drafting the manuscript.

Conflicts of Interest
None declared.

References
1.
2.
3.

4.

5.
6.

7.
8.

9.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

Silva BMC, Rodrigues JJPC, de la Torre Díez I, López-Coronado M, Saleem K. Mobile-health: a review of current state
in 2015. J Biomed Inform 2015 Aug;56:265-272. [doi: 10.1016/j.jbi.2015.06.003] [Medline: 26071682]
Higgins JP. Smartphone applications for patients' health and fitness. Am J Med 2016 Jan;129(1):11-19. [doi:
10.1016/j.amjmed.2015.05.038] [Medline: 26091764]
Dallinga JM, Mennes M, Alpay L, Bijwaard H, de la Faille-Deutekom M. App use, physical activity and healthy lifestyle:
a cross sectional study. BMC Public Health 2015 Aug 28;15:833 [FREE Full text] [doi: 10.1186/s12889-015-2165-8]
[Medline: 26316060]
Ubhi HK, Kotz D, Michie S, van Schayck OC, West R. A comparison of the characteristics of iOS and Android users of
a smoking cessation app. Transl Behav Med 2017 Dec;7(2):166-171 [FREE Full text] [doi: 10.1007/s13142-016-0455-z]
[Medline: 28168609]
Apple Health, USA. A bold way to look at your health URL: https://www.apple.com/uk/ios/health/ [accessed 2018-02-01]
[WebCite Cache ID 6xFWxvxmK]
Li H, Ai W, Liu X, Tang J, Huang G, Feng F, et al. Voting with their feet: inferring user preferences from app management
activities. In: Proceedings of the 25th International Conference on World Wide Web. 2016 Apr 11 Presented at: WWW
'16 International Conference on World Wide Web; Apr 11-15, 2016; Montreal, QC p. 1351-1362 URL: https://dl.acm.org/
citation.cfm?id=2872427 [doi: 10.1145/2872427.2874814]
Anderson K, Burford O, Emmerton L. Mobile health apps to facilitate self-care: a qualitative study of user experiences.
PLoS One 2016;11(5):e0156164 [FREE Full text] [doi: 10.1371/journal.pone.0156164] [Medline: 27214203]
Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technology-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med
2013;10(1):e1001362 [FREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]
Boulos MN, Brewer AC, Karimkhani C, Buller DB, Dellavalle RP. Mobile medical and health apps: state of the art, concerns,
regulatory control and certification. Online J Public Health Inform 2014;5(3):229 [FREE Full text] [doi:
10.5210/ojphi.v5i3.4814] [Medline: 24683442]
NHS. 2015. NHS Health Apps Library URL: https://apps.beta.nhs.uk/ [accessed 2018-02-24] [WebCite Cache ID
6xSyQGbGB]
MobiHealthNews. 2014. Survey: 32 percent of mobile device owners use fitness apps URL: http://www.mobihealthnews.com/
29358/survey-32-percent-of-mobile-device-owners-use-fitness-apps [accessed 2018-02-24] [WebCite Cache ID 6xSycYa0s]
Nejati H, Pomponiu V, Do T, Zhou Y, Iravani S, Cheung N. Smartphone and mobile image processing for assisted living:
health-monitoring apps powered by advanced mobile imaging algorithms. IEEE Signal Process Mag 2016 Jul;33(4):30-48.
[doi: 10.1109/MSP.2016.2549996]
Gilliland J, Sadler R, Clark A, O'Connor C, Milczarek M, Doherty S. Using a smartphone application to promote healthy
dietary behaviours and local food consumption. Biomed Res Int 2015;2015:841368 [FREE Full text] [doi:
10.1155/2015/841368] [Medline: 26380298]
Eye Handbook. 2018. URL: https://www.eyehandbook.com/ [accessed 2018-02-18] [WebCite Cache ID 6xMkGYUES]
Diabetes: M. 2018. URL: https://www.diabetes-m.com/ [accessed 2018-02-20] [WebCite Cache ID 6xMlPIUjM]
Zare-Farashbandi F, Lalazaryan A, Rahimi A, Zadeh AH. How health information is received by diabetic patients? Adv
Biomed Res 2015;4:126 [FREE Full text] [doi: 10.4103/2277-9175.158047] [Medline: 26261828]
Miyawaki R, Shibata A, Ishii K, Oka K. News coverage of cancer in Japanese newspapers: a content analysis. Health
Commun 2017 Dec;32(4):420-426. [doi: 10.1080/10410236.2016.1138391] [Medline: 27315217]
Bock M. Showing versus telling: comparing online video from newspaper and television websites. Journalism 2015 Feb
11;17(4):493-510 [FREE Full text] [doi: 10.1177/1464884914568076]
Happer C, Philo G. The Role of the media in the construction of public belief and social change. J Soc Polit Psych 2013
Dec 16;1(1):321-336. [doi: 10.5964/jspp.v1i1.96]
Konfortion J, Jack RH, Davies EA. Coverage of common cancer types in UK national newspapers: a content analysis. BMJ
Open 2014;4(7):e004677 [FREE Full text] [doi: 10.1136/bmjopen-2013-004677] [Medline: 25015469]
Elder RW, Shults RA, Sleet DA, Nichols JL, Thompson RS, Rajab W, Task Force on Community Preventive Services.
Effectiveness of mass media campaigns for reducing drinking and driving and alcohol-involved crashes: a systematic
review. Am J Prev Med 2004 Jul;27(1):57-65. [doi: 10.1016/j.amepre.2004.03.002] [Medline: 15212776]

http://mhealth.jmir.org/2018/10/e10237/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 10 | e10237 | p. 10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
22.

23.
24.
25.
26.
27.
28.
29.

30.
31.

32.
33.

34.
35.

36.
37.

38.
39.
40.
41.
42.

43.
44.
45.

46.
47.

Ayers JW, Westmaas JL, Leas EC, Benton A, Chen Y, Dredze M, et al. Leveraging big data to improve health awareness
campaigns: a novel evaluation of the great American smokeout. JMIR Public Health Surveill 2016;2(1):e16 [FREE Full
text] [doi: 10.2196/publichealth.5304] [Medline: 27227151]
McGuire S. World Cancer Report 2014. Adv Nutr 2016 Mar;7(2):418-419 [FREE Full text] [doi: 10.3945/an.116.012211]
[Medline: 26980827]
Anker AE, Feeley TH, McCracken B, Lagoe CA. Measuring the effectiveness of mass-mediated health campaigns through
meta-analysis. J Health Commun 2016;21(4):439-456. [doi: 10.1080/10810730.2015.1095820] [Medline: 26953782]
Burnett E, Johnston B, Corlett J, Kearney N. Constructing identities in the media: newspaper coverage analysis of a major
UK Clostridium difficile outbreak. J Adv Nurs 2014 Jul;70(7):1542-1552. [doi: 10.1111/jan.12305] [Medline: 24224760]
Glenn NM, Champion CC, Spence JC. Qualitative content analysis of online news media coverage of weight loss surgery
and related reader comments. Clin Obes 2012 Oct;2(5-6):125-131. [doi: 10.1111/cob.12000] [Medline: 25586247]
Rooke C, Amos A. News media representations of electronic cigarettes: an analysis of newspaper coverage in the UK and
Scotland. Tob Control 2014 Nov;23(6):507-512. [doi: 10.1136/tobaccocontrol-2013-051043] [Medline: 23884011]
Leask J, Hooker C, King C. Media coverage of health issues and how to work more effectively with journalists: a qualitative
study. BMC Public Health 2010 Sep 08;10:535 [FREE Full text] [doi: 10.1186/1471-2458-10-535] [Medline: 20822552]
Weishaar H, Dorfman L, Freudenberg N, Hawkins B, Smith K, Razum O, et al. Why media representations of corporations
matter for public health policy: a scoping review. BMC Public Health 2016 Dec 30;16:899 [FREE Full text] [doi:
10.1186/s12889-016-3594-8] [Medline: 27577053]
Stanford FC, Tauqeer Z, Kyle TK. Media and its influence on obesity. Curr Obes Rep 2018 Jun;7(2):186-192. [doi:
10.1007/s13679-018-0304-0] [Medline: 29637412]
Handy LK, Maroudi S, Powell M, Nfila B, Moser C, Japa I, et al. The impact of access to immunization information on
vaccine acceptance in three countries. PLoS One 2017;12(8):e0180759 [FREE Full text] [doi: 10.1371/journal.pone.0180759]
[Medline: 28771485]
Akintola O, Lavis JN, Hoskins R. Print media coverage of primary healthcare and related research evidence in South Africa.
Health Res Policy Syst 2015 Nov 12;13:68 [FREE Full text] [doi: 10.1186/s12961-015-0051-6] [Medline: 26563337]
Ribeiro B, Hartley S, Nerlich B, Jaspal R. Media coverage of the Zika crisis in Brazil: The construction of a 'war' frame
that masked social and gender inequalities. Soc Sci Med 2018 Mar;200:137-144 [FREE Full text] [doi:
10.1016/j.socscimed.2018.01.023] [Medline: 29421460]
Koon AD, Hawkins B, Mayhew SH. Framing and the health policy process: a scoping review. Health Policy Plan 2016
Jul;31(6):801-816 [FREE Full text] [doi: 10.1093/heapol/czv128] [Medline: 26873903]
Kornfield R, Smith KC, Szczypka G, Vera L, Emery S. Earned media and public engagement with CDC's "Tips from
Former Smokers" campaign: an analysis of online news and blog coverage. J Med Internet Res 2015 Jan 20;17(1):e12
[FREE Full text] [doi: 10.2196/jmir.3645] [Medline: 25604520]
Audit Bureau of Circulation. 2018. URL: https://www.abc.org.uk/ [accessed 2018-06-04] [WebCite Cache ID 6zvIn2tAX]
Sassenberg K, Greving H. Internet searching about disease elicits a positive perception of own health when severity of
illness is high: a longitudinal questionnaire study. J Med Internet Res 2016 Mar 04;18(3):e56 [FREE Full text] [doi:
10.2196/jmir.5140] [Medline: 26944335]
McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb) 2012;22(3):276-282 [FREE Full text]
[Medline: 23092060]
The Guardian. 2018. Are fitness trackers bad for your health? URL: https://www.theguardian.com/lifeandstyle/shortcuts/
2015/apr/15/are-fitness-trackers-bad-for-your-health [accessed 2018-02-20] [WebCite Cache ID 6xNKu7Qap]
McCombs M, Einsiedel E, Weaver DH. Contemporary Public Opinion: Issues and the News. Hillsdale, NJ: Lawrence
Erlbaum Associates; 1991.
Boepple L, Thompson JK. A content analytic comparison of fitspiration and thinspiration websites. Int J Eat Disord 2015
Mar 16. [doi: 10.1002/eat.22403] [Medline: 25778714]
Davison KK, Gicevic S, Aftosmes-Tobio A, Ganter C, Simon CL, Newlan S, et al. Fathers' representation in observational
studies on parenting and childhood obesity: a systematic review and content analysis. Am J Public Health 2016
Dec;106(11):e14-e21. [doi: 10.2105/AJPH.2016.303391] [Medline: 27631735]
Budak C, Goel S, Rao J. Fair and balanced? Quantifying media bias through crowdsourced content analysis. PUBOPQ
2016 Apr 04;80(S1):250-271 [FREE Full text] [doi: 10.1093/poq/nfw007]
Almomani B, Hawwa AF, Goodfellow NA, Millership JS, McElnay JC. Pharmacogenetics and the print media: what is the
public told? BMC Med Genet 2015 May 09;16:32 [FREE Full text] [doi: 10.1186/s12881-015-0172-3] [Medline: 25956914]
Foreman B, Mahulikar A, Tadi P, Claassen J, Szaflarski J, Halford JJ, Critical Care EEG Monitoring Research Consortium
(CCEMRC). Generalized periodic discharges and 'triphasic waves': a blinded evaluation of inter-rater agreement and clinical
significance. Clin Neurophysiol 2016 Feb;127(2):1073-1080. [doi: 10.1016/j.clinph.2015.07.018] [Medline: 26294138]
Ekegren CL, Hart MJ, Brown A, Gabbe BJ. Inter-rater agreement on assessment of outcome within a trauma registry. Injury
2016 Jan;47(1):130-134. [doi: 10.1016/j.injury.2015.08.002] [Medline: 26304002]
Mitka M. FDA lays out rules for regulating mobile medical apps. JAMA 2013 Nov 6;310(17):1783-1784. [doi:
10.1001/jama.2013.281270] [Medline: 24193064]

http://mhealth.jmir.org/2018/10/e10237/

XSL• FO
RenderX

Al Bawab et al

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 10 | e10237 | p. 11
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
48.

49.

50.

51.
52.

53.

54.
55.
56.

57.

Al Bawab et al

Patel B. Mobile Medical Applications: Guidance for Industry and Food and Drug Administration Staff. Rockville, MD:
Food and Drug Administration; 2015 Feb 09. URL: https://www.fda.gov/downloads/MedicalDevices/.../UCM263366.pdf
[accessed 2017-12-01] [WebCite Cache ID 6xT60m3ep]
Seabrook HJ, Stromer JN, Shevkenek C, Bharwani A, de Grood GJ, Ghali WA. Medical applications: a database and
characterization of apps in Apple iOS and Android platforms. BMC Res Notes 2014;7:573 [FREE Full text] [doi:
10.1186/1756-0500-7-573] [Medline: 25167765]
Danova T. Business Insider. 2014 Jun 25. CHART: Health and fitness app usage is growing faster than app usage overall
URL: http://www.businessinsider.com/
chart-health-and-fitness-app-usage-is-growing-faster-than-on-all-other-apps-combined-2014-6 [accessed 2018-02-22]
[WebCite Cache ID 6xQCB9cMS]
World Health Organization. 2018. Diabetes URL: http://www.who.int/mediacentre/factsheets/fs312/en/ [accessed 2018-02-22]
[WebCite Cache ID 6xQE5kzeZ]
Garcia-Zapirain B, de la Torre Díez I, Sainz DAB, López-Coronado M. Development, technical, and user evaluation of a
web mobile application for self-control of diabetes. Telemed J E Health 2016 Dec;22(9):778-785. [doi:
10.1089/tmj.2015.0233] [Medline: 26981852]
Arnhold M, Quade M, Kirch W. Mobile applications for diabetics: a systematic review and expert-based usability evaluation
considering the special requirements of diabetes patients age 50 years or older. J Med Internet Res 2014;16(4):e104 [FREE
Full text] [doi: 10.2196/jmir.2968] [Medline: 24718852]
McGauran N, Wieseler B, Kreis J, Schüler Y, Kölsch H, Kaiser T. Reporting bias in medical research - a narrative review.
Trials 2010 Apr 13;11(1). [doi: 10.1186/1745-6215-11-37] [Medline: 20388211]
Ossebaard HC, Van Gemert-Pijnen L. eHealth and quality in health care: implementation time. Int J Qual Health Care 2016
Jun;28(3):415-419. [doi: 10.1093/intqhc/mzw032] [Medline: 27029590]
Taki S, Campbell KJ, Russell CG, Elliott R, Laws R, Denney-Wilson E. Infant feeding websites and apps: a systematic
assessment of quality and content. Interact J Med Res 2015 Sep 29;4(3):e18 [FREE Full text] [doi: 10.2196/ijmr.4323]
[Medline: 26420339]
Bounsanga J, Voss M, Crum A, Hung M. The association between perceived health status and health information
communication channels. J Health Commun 2016 Nov;21(11):1148-1152. [doi: 10.1080/10810730.2016.1231726] [Medline:
27739931]

Abbreviations
FDA: Food and Drug Administration
NHS: National Health Service

Edited by G Eysenbach; submitted 27.02.18; peer-reviewed by L Sheets, SFA Shah; comments to author 29.05.18; revised version
received 25.06.18; accepted 12.07.18; published 22.10.18
Please cite as:
Al Bawab AQ, AlQahtani F, McElnay J
Health Care Apps Reported in Newspapers: Content Analysis
JMIR Mhealth Uhealth 2018;6(10):e10237
URL: http://mhealth.jmir.org/2018/10/e10237/
doi: 10.2196/10237
PMID: 30348632

©Abdel Qader Al Bawab, Fahad AlQahtani, James McElnay. Originally published in JMIR Mhealth and Uhealth
(http://mhealth.jmir.org), 22.10.2018. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The complete bibliographic
information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must
be included.

http://mhealth.jmir.org/2018/10/e10237/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 10 | e10237 | p. 12
(page number not for citation purposes)

