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Abstract

Background: Becausetheinternet has become a primary means of communication in the long-term care (LTC) and health care
industry, an elevated understanding of market segmentation among LTC consumersis an indispensable step to responding to the
informational needs of consumers.

Objective: This exploratory study was designed to identify underlying market segments of the LTC consumers who seek
Web-based information.

Methods: Data on US adult internet users (n=2018) were derived from 2010 Pew Internet and America Life Project. Latent
class analysis was employed to identify underlying market segments of LTC Web-based information seekers.

Results: Web-based LTC information seekers were classified into the following 2 subgroups: heavy and light Web-based
information seekers. Overal, 1 in 4 heavy Web-based information seekers used the internet for LTC information, whereas only
2% of the light information seekers did so. The heavy information seekers were a so significantly more likely than light usersto
search the internet for all other health information, such as a specific disease and treatment and medical facilities. The heavy
Web-based information seekers were more likely to be younger, female, highly educated, chronic disease patients, caregivers,
and frequent internet usersin general than the light Web-based information seekers.

Conclusions: To effectively communicate with their consumers, providers who target Web-based LTC information seekers can
more carefully align their informational offerings with the specific needs of each subsegment of LTC markets.

(JMIR Aging 2018;1(2):€10763) doi: 10.2196/10763
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: their decision making [1]. Today, health care and long-term
Introduction care (LTC) providers, as well as the federal government, are
Background also heavily reliant upon the internet to provide information

[2,3]. Accordingly, it is unsurprising that consumers also rely

Itiswidely acknowledged that theinternet hasbecomeaprimary o the internet to inform their buying decisions. Likewise,

marketplace for virtually all industries. Accordingly, potential
consumers are now able to access necessary information for
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providers can now acquire awealth of dataviathe Web to guide
their marketing efforts.

Current research on Web-based information and knowledge
exchangein the LTC marketplacerevealsthe criticality of these
processes. For example, the 5-star rating system of the US
Centers for Medicare and Medicaid Services (CMS) as a
Web-based information exchange has significantly impacted
theway LTC information is presented to the public and the way
individual s perceive such information [4]. Introduced asNursing
Home Compare, a US public reporting system in December
2008, the findings from these report cards were first made
available via the internet. These researchers used a
before-and-after design to determine whether published dataon
quality measures of nursing homes created a shift in demand
or in quantity demanded across nursing homes once consumers
had more access to relevant information. Their study revealed
that consumers of nursing home services decreased their
purchase of institutional care from poorly rated facilities and
increased the share of services bought from highly rated (ie,
5-star) facilities. Accessing such nursing home quality datavia
the internet was the primary vehicle that altered thisimportant
retail market adjustment process.

Additional research indicates that LTC providers also have an
opportunity to promote their facilities by being responsive to
the informational needs of consumers in areas that extend
beyond the mainstream quality measures such as the Nursing
Home Compare of the CMS. On the basis of focus groups and
key informant interviews with persons aged 65 years and ol der,
as well as family members of nursing home residents, a study
found that thereis afar greater breadth of informational needs
than that which now exists on Nursing Home Compare [5].
Moreover, the nature of informational needs of consumers
differs across various demographic segments of the American
population. Similarly, another study, in an anaysis of the
informati on-seeking nursing home behavior on Yahoo! Answers,
identified awide range of consumer-based informational needs
and a market-based discordance between the informational
needs of current or prospective consumersin the LTC market,
and the information made available by the LTC providers [6].
Indeed, this study suggested that nursing home sites may also
need to provide assurances of quality care to family members
of potential LTC consumers.

In order for nursing homes and/or other LTC organizations to
effectively communicate their informational contents to the
prospective consumers who seek information via the internet,
more refined marketing segmentation is needed. Research must
move beyond mere demographic and/or socioeconomic data so
that the psychographic, sociographic, and/or clinica
informational needs of various subsets of consumers can be
addressed. In this respect, an analytical approach that allows
the identification of subgroup differences in the Web-based
informational needs of consumersis useful [7].

The internet provides an opportunity for all marketplaces to
function more optimally as a source of timely information. Yet,
thereispaucity of research that specifically examineshow LTC
information is accessed, and how the available Web-based
information is in aignment with the information sought. This
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study seeks to initiate the process of remediating this void by
advocating the use of market segmentation to better facilitate
the exchange of Web-based information between LTC
consumers and providers.

Objectives

Building upon the insights from previous research that focused
on health and medical information-seeking behaviors [8-10],
this exploratory study uses a large dataset of American adults
to segment internet users who seek Web-based LTC information.
Moreover, this research profiles the Web-based
information-seeking behaviors of identified subgroups of
internet users. Specifically, this study uses latent class analysis
(LCA)—aperson-centered approach—to accomplish this task.
A content analysis of past studies reveals a sole reliance on the
adoption of variable-centered approaches, such as linear
regression and logistic regression, to determine whether
significant differences in information-seeking activities
occurred. This is not to say that such approaches are
methodologically flawed. Indeed, the oppositeistrue.

Variable-centered approaches are sound when examining
relationships between variables and developing the initial
segmentation basis for internet users. However, such
methodol ogies al so embody several limitationsin circumstances
when more detailed segmentation data are required. First, the
estimation and interpretation of models with more than one
outcome variable can be a chalenging task. As such,
variable-centered approaches are generally not suitable for the
simultaneous examination of multiple internet users
information-seeking behaviors (eg, the data we used for this
study). Second, the extent to which such statistical models are
capable of identifying the characteristics of target populations
is also somewhat restricted. Specifically, the effect of one
characteristic (eg, gender or education) on the outcome variable
can only be examined while al other characteristics are held
constant. Third, thetraditionally used variable-centered approach
measures an average effect of a predictor variable on the
outcome variable by using the premisethat all individualswere
sampled from the same popul ation. Such an approach explicitly
bypasses underlying subpopulation differences. Finaly, in
conjunction with the first three limitations, variable-centered
approaches do not clearly identify the consumer subpopulations
to whom LTC providers must be responsive at a micro-level.
Indeed, most studies on the information-seeking behavior of
consumers fail to consider the need for providers to direct
responsive answer s to these information-seeking consumers so
that overall health outcomes can improve.

This study used one of the first publicly available consumer
survey datasets that include the questions of internet search for
LTC. This study was specifically designed to address the
limitations of the currently dominant variable-centered
approaches while building upon the findings from previous
studies on Web-based health or medical information-seeking.
Moreover, this inquiry broadens dialogue by employing LCA
[11]. LCA hasbeenincreasingly used in medical, health, social,
and behavioral sciences [7]. The primary strength of this
approach istheidentification of underlying subpopulationsthat
share similar sets of behaviors while separately developing
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profiles of multiple subpopulations. LCA assumes that
unobserved groups (latent classes) are present and that these
groups have highly refined needs and behaviors [11].Rather
than modeling associ ations between variables, LCA first detects
and then characterizes previously unobserved groups of persons
(ie, subpopulations) within the larger sample.

The use of the person-centered approach supports the profiling
of the internet users who seek LTC information while
simultaneously taking other factorsinto account. These factors
include (1) a summary description of the multiple health
information-seeking behaviors displayed and (2) the construction
of asociodemographic profile of theinternet usersby identified
subgroups. When LTC providers better understand the
informational needs of each subgroup, they can better respond
to these needsviatheir website and/or other marketing materials.
This study was designed to answer the questions listed below:

1. Who are the subgroups or unique market segments that
search the internet for LTC information?

What health, medical, and/or other knowledge is sought by
the internet users who seek Web-based LTC information?
What are the sociodemographic and other characteristics
of the internet users who search the internet for LTC

information?

Based upon the answers to the above questions,
recommendations can be made to LTC information providers
regarding the type of information they should disseminate via
Web-based resources.

Methods

Data Sources

Data from the 2010 Princeton Survey Research Associates
International for the Pew Internet and American Life Project
(Pew Internet) were used to answer the 3 described questions
[12]. Collected through telephone interviews with adults aged
18 years and older in August and September of 2010, the
samples for this study were drawn from a pool of 20,985
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landline users and 12,699 cell phone holders by Survey
Sampling International, LLC [13]. The Pew Internet database
explores the impact of the internet on children, families,
communities, the work place, schools, health care, and civic or
political life. In 2010, the Pew Internet and American Life
Project included, for the first time ever, a question regarding
LTC health information-seeking over the internet. The original
survey item asked the respondents whether they had searched
the Web for information about a series of health and medical
topics. LTC was one of the response categories.

A series of survey items were included to assess key
sociodemographic characteristics, internet use behaviors, and
the hedlth-related information sought by seekers of LTC
information. Random digit dialing was used as a sampling
strategy. Although not entirely representative of al of the US
adult population, the data covered a large population of phone
users [14]. Because this unique dataset collects Web-based
health, medical, and LTC information-seeking behaviors, it
provides a unique opportunity for researchers to conduct a
market segmentation study based on internet use for LTC
information. After excluding noninternet users (n=976) and
missing values for key Web-based information-seeking
behaviors (n=7) from the original sample (h=3001), the final
sample size was 2018.

M easures

Outcome Variable

The primary outcome of interest was a dichotomous measure
indicating 2 identified latent classes (which is labeled as class
1 [light information seekers] vs class 2 [heavy information
seekers, reference group]). Using LCA (described more in the
next sections), these subgroups were identified based on a set
of 15 Web-based health information-seeking behaviors with
dichotomous responses (Yes or No; see Figure 1). The health
information-seeking referred to looking for both the long-term
information and other health-related information for themselves
or for someone else.

Figure 1. Posterior probabilities for the online information-seeking behaviors by the identified latent classes.

A specific disease or medical problem — 00.44 ®0.95
A certain medical treatment or procedure — 00.28 00.92
Doctors or other health professionals — ©0.15 ®0.76
Hospitals or other medical facilities — 0.1 ®0.68
Health insurance (private insurance, Medicare or Medicaid) — 0013 ®0.59

Food safety or recalls — 00.11 ®0.54

Any other health issue — 00.08 ®0.53
Drug safety or recalls — C0.05 @ 0.48

Environmental health hazards — 00.06 ®0.43
Medical test results — ©0.03 @037
Memory loss, dementia, or Alzheimer's — 00.04 ®0.35
How to manage chronic pain — 00.02 0031
Pregnancy and childbirth — 00.07 00.28
Long—term care for an elderly or disabled person — 00.02 ®0.25
End—of-life decisions —|  ©0.01 0 0.16
0.00 0.25 0.50 0.75 1.00
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Predictor Variables

A variety of demographic, socioeconomic, health status, and
caregiving statusinformation wasincluded for each model. Age
was recorded in years. However, people older than 97 years
were top-coded at 97. The more traditional demographic and
socioeconomic segmentation variables were included as
predictor variables. Theseincluded (1) gender (women vs men);
(2) race or ethnicity (black vs white, Hispanic vs white, and
others vs white); (3) marital status (married vs not married);
and (4) employment status (employed vs not employed and
retired vs not employed). These dichotomous measures were
used for purposes of cross-classification. The number of people
in each household was measured as the absolute count of total
household members. Educational attainment was assessed based
on a 5-point Likert-scale (1-5: None-Postgraduate degree).
Household income was recorded using a 9-point Likert-scale
ranging from less than US $10,000 to US $150,000 or more.
Uneven rather than even increments were used. Asaresult, the
income classes could not be treated as a continuous variable
(eg, by US $10,000, US $25,000, and US $50,000). Self-rated
health was recorded based on a 4-point Likert-scale (1-4:
Poor-Excellent). However, arange of clinical variables, aswell
as other segmentation factors were included. The number of
self-reported chronic conditionswas counted based on following
6 major diseases: diabetes mellitus, hypertension, lung disease,
cardiovascular disease, cancer, and/or other chronic diseases.
Disahilities were accessed using 6 disability indicators based
on difficultieswith hearing, vision, memory, walking, dressing,
and running errands. Two dichotomous measures of caregivers
were used as follows: (1) caregivers for 1 or more parents vs
noncaregivers, (2) caregivers for adults who were not parent(s)
vs noncaregivers (reference group). Finally, internet usage was
recorded based on 7-point Likert-scale (1-7: Never-Several
times a day) either at home or at work. Internet users who
reported “Never” but till used email were classified asinternet
users in this study. Accordingly, the study included the
potentiality for many subsegments based on various
permutations and combinations of the included categories.
Analytic Strategies

Two primary areas of inquiry guided this research. At the first
level, this study sought to identify unique underlying subgroups
or market subsegments that used the internet to address their
needs relative to informational LTC. This study also sought to
identify the health- or medical information-seeking activities
of consumers across various subgroups. Accordingly, the first
part of the analysis focused on the identification of the latent
classes of users. Figure 2 presents a path diagram of the
theoretical proposition that was applied for latent classanalysis.
The analysis was completed in 2 sequential steps using Mplus
version 7 (Muthén and Muthén).

First, an LCA was conducted using the 15-Web-based
health-related and medical information-seeking behaviors. LCA
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is a specia type of structural equation model (SEM) with
unobserved or latent variable(s) [11]. Latent variables are
commonly modeled with continuous observed variables (eg,
measurement model) [15]. In other words, LCA isan SEM with
a categorical latent variable [16]. The number of final groups
was chosen based on the average posterior class membership
probability, classification quality, and interpretability in view
of possible implications of the findings for LTC providers
relative to the type of information they should supply via
Web-based mechanisms [7]. In the preliminary analysis, the
number of groups (k) was set between 2 and 6 in LCA, and full
information maximum likelihood estimation was applied. With
each applicant, several variables were analyzed, including (1)
the specific group membership probability (0.7 or higher) [17];
(2) the percentage of people in the smallest class; (3) the
classification quality indicator [11] (entropy>0.8); (4) bootstrap
likelihood ratio test [18] (BLRT: k vs k —1 specification); and
(5) Akake information criteria (AIC). Bayesian information
criteria(BIC) and interpretability [19] were also evaluated (see
Table 1).

As aresult, the model with 2 latent classes was determined to
be optima (the posterior membership probabilities>0.95;
entropy=0.84, and BLRT P<.05). Although AIC and BIC were
smaller as the number of classes increased, other criteria
indicated (eg, entropy) that the model with 2 or 3 classes was
finer. However, the 2-class specification was chosen in view of
the interpretability [19]. On arelated note, the covariates were
not included in the final LCA model because of unstable
identification of the latent classes. However, given the
high-quality classification [20] (entropy greater than 0.8) and
the purpose of this study (ie, profiling) or segmentation, the
effects of covariates on each class membership were examined
in the second step of the analysis.

Two Latent Subgroups

Each latent class corresponded with an underlying subgroup of
internet users who visit the Web in search of information about
the LTC marketplace. Figure 1 describes the percentages of
internet information-seeking behaviors by the 2 classes. Ascan
be seen, the class 1 members (black dots) are appreciably more
likely to seek health, medical, and LTC information than the
class 2 members (white dots). Moreover, for each specific
Web-based information-seeking behavior, the pattern was
consistent (ie, the class 1 is higher than the class 2).

Intermsof LTC Web-based information-seeking, the difference
between these 2 classes was evident. The first latent class is
characterized by a high probability of internet use behavior. As
a result, class 1 users were labeled as heavy Web-based
information seekers. In contrast, class 2 is characterized by a
low probability of internet use behavior. Thus, this segment of
LTC current or prospective consumers was labeled as light
Web-based information seekers.
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Figure 2. Latent class analysis model and analytic approaches.
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Table 1. Comparisons between the latent class analyses with different number of latent classes.

Model sdlection criteria Ke=2 k=3 =4 =5 k=6
The minimum percentage of 1 class 44.50 22.8 15.46 10.50 7.17
The mean posterior class membership probabilityb >0.96 >0.91 >0.83 >0.78 >0.77
Entropy 0.84 0.82 0.78 0.77 0.79
Bootstrap likelihood ratio test (k vsk-1)-2 log likelihood (degrees 505704 (16)°  1010.30 (16)° 274.03(16)°  182.95(16)°  141.77 (16)°
of freedom)
Akaike information criteria 27,465.22 26,486.93 26,244.90 26,093.95 25,984.18
Bayesian information criteria 27,639.12 26,750.59 26,598.32 26,537.13 26,517.12

% number of latent classes.

bThe model with k=2 was selected as the find model consi dering the highest posterior class membership probability, entropy, statistically significant
difference from the model with k=3, and interpretability (ie, more distinctive internet use behaviors between classes).

®P<.001.

Table 2 represents a descriptive summary of both classes of
users. The proportional odds binary logistic regression [21] was
used to examine the effects of both sociodemographic and other
market segmentation variables. Specifically, theimpact of health
status, caregiving status, and internet usage on membership of
each primary class (ie, heavy vs light Web-based information
seekers) was evaluated. It isimportant to note that SAS version

https://aging.jmir.org/2018/2/e10763/
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9.4 (SASIngtituteInc, Cary, NC, USA) was used because Mplus
version 7 does not return the c-statistic [21,22] that was used
to assess model quality. This fact assumes importance, given
that SAS and Mplus, at the time of this study, do not use the
identical estimation algorithms. Therefore, the computed
c-statistic may require caution in its interpretation.
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Table 2. Descriptive summary of internet users by the identified latent classes.

Characteristics Latent class 1; heavy Web-based information  Latent class 2; light Web-based information
seekers (n=1120) seekers (n=898)
Ageinyears, mean (SD) 44.30 (15.97) 45.03 (17.91)

Gender, n (%)

Women? 713 (63.70) 479 (53.3)
Race or ethnicity, n (%)

White? 754 (67.31) 547 (60.9)
Black® 173 (15.43) 176 (19.6)
Latino 132 (11.77) 122 (13.6)
Others 61 (5.49) 53 (5.9)
Married (vs not married)®, n (%) 604 (53.91) 417 (46.4)
Number of household members, mean (SD) 2.18(0.92) 2.19(0.98)

Educational attainment? n (%)

High school or less 41 (3.62) 84 (9.3)
Vocational school 246 (22.00) 317 (35.3)
Some college or associated degree 24 (2.17) 25(2.8)
Bachelor’s degree 405 (36.18) 279 (31.0)
Postgraduate degree 404 (36.03) 194 (21.6)

Employment status, n (%)
Employed® 753 (67.19) 541 (60.2)

Annual household incomein US$%, n (%)

Less than $10,000 50 (4.45) 93 (10.3)
$10,000 to under $20,000 104 (9.28) 90 (10.0)
$20,000 to under $30,000 97 (8.64) 107 (12.0)
$30,000 to under $40,000 131 (11.69) 120 (13.4)
$40,000 to under $50,000 104 (9.28) 110 (12.3)
$50,000 to under $75,000 206 (18.42) 152 (16.9)
$75,000 to under $100,000 168 (14.99) 106 (11.9)
$100,000 to under $150,000 144 (12.83) 69 (7.7)
$150,000 or more 117 (10.42) 52 (5.6)
Insured® n (%) 1009 (90.12) 760 (84.6)
Self-rated health, n (%)
Excellent 365 (32.55) 299 (33.3)
Good 609 (54.40) 475 (53.0)
Only fair 126 (11.27) 105 (11.7)
Poor 20 (1.78) 18 (2.1)
Number of chronic conditions®, mean (SD) 0.21(0.50) 0.63 (0.93)
Number of disabilities, mean (SD) 0.33 (0.75) 0.33(0.75)

Caregiversfor adults

Parents vs noncaregivers® n (%) 178 (15.91) 77 (8.5)
Nonparents vs noncaregivers®, n (%) 250 (22.31) 127 (14.1)
https://aging.jmir.org/2018/2/€10763/ JMIR Aging 2018 | vol. 1 |iss. 2 | €10763 | p. 6
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Characteristics

Latent class 1; heavy Web-based information

Latent class 2; light Web-based information

seekers (n=1120) seekers (n=898)
Internet usage®, n (%)

Neverd 22 (2.00) 31(3.4)

Less often 11 (1.00) 35(3.9)

Every few weeks 15 (1.34) 39 (4.9

1-2 days aweek 55 (4.90) 92 (10.3)

3-5 days aweek 110 (9.80) 125 (14.0)
About once a day 147 (13.14) 177 (19.7)
Several times aday 760 (67.82) 398 (44.4)

3p<.001 for thet test or chi-square test.
bp<.01 for the't test or chi-square test.
®P<.05 for the't test or chi-square test.

9internet usage: never, these respondents still used email and, therefore, classified asinternet users.

Results

Findings From the Analysis of Posterior Probabilities

The findings from the analysis reveal a contrariety. Although
a priori reasoning would suggest that people in need of LTC
and/or individuals with a chronic disease would be more
compelled to use the internet for information-seeking, thiswas
not the case. As mentioned, 2 latent classes existed among the
study participants: heavy Web-based information seekers
(n=1120) and light Web-based information seekers (n=898).
The heavy Web-based information seekers were more likely to
be women (independent of race or ethnicity). These women
were most often married, highly educated, employed,
economically upper class, insured, less chronically ill, and in
general, more active internet users.

Unsurprisingly, the heavy Web-based information seekers
(15.91%, 178/1120) were more likely to be caregivers than the
light Web-based information seekers (8.5%, 77/898). In this
study, about 25% of the heavy Web-based information seekers
reportedly looked for LTC information on the Web, whereas
only about 2% of light Web-based information seekers did so
(see Figure 1). Moreover, the individuals who sought LTC
information on the Web were a so more likely to usethe internet
to look for other health and medical information. Specifically,
majority of the heavy Web-based information seekers looked
for health and medical information rel ated to a specific disease,

https://aging.jmir.org/2018/2/e10763/

medical treatment, health care professionas, hospitals,
insurance, food safety, and other health issues.

Results of the Binary L ogistic Regression

The results of the binary logistic regression were predictive of
thelatent class membership. Thisanalysisrevealed 8 statistically
significant predictors (see Table 3). Interestingly, older adults
werelesslikely to be the heavy Web-based information seekers
and, therefore, lesslikely to seek Web-based LTC information,
compared with younger adults. The membership of heavy
Web-based information seekerswas predicted by female gender,
higher education, higher household income, and a greater
number of chronic conditions. Asexpected, caregiversto parents
and caregivers to adults who were not their parents had 1.94
times and 1.82 times odds of being the heavy Web-based
information seekers than noncaregivers to any adult. That is,
caregivers were significantly more likely to look for the LTC
information, as well as other Web-based information than
noncaregivers.

Finally, the adults who used the internet more often al so tended
to bein the category of heavy Web-based health-related aswell
asLTC information seekers. Overall, individualswho had health
issues (either their own or someone else’s) and/or caregiving
responsibilities and particular characteristics (eg, gender and
higher socioeconomic status) were significantly more activein
terms of Web-based health and medical and LTC
information-seeking behaviors.
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Table 3. Estimated odds ratios from proportional odds binary logistic regression on the heavy Web-based information seekers (class 1) versus light

Web-based information seekers (class 2).

Variables Oddsrratio (SE)
Age (years) 0.98 (0.01)2
Women (vs men) 1.90 (0.13)2
Black (vs white) 0.77 (0.17)
Latino (vs white) 0.89 (0.19)
Others (vs white) 0.64 (0.29)
Married (vs not married) 1.17 (0.15)
Number of household members 0.94 (0.07)
Educational attainment 1.34(0.05)2
Employed (vs not employed) 1.02(0.17)
Retired (vs not employed) 1.27 (0.26)
Annual household income 1.09 (0.03)b
Insured (vs uninsured) 1.09 (0.19)
Self-rated health 0.96 (0.10)
Number of chronic conditions 1.30 (0.08)2
Number of disabilities 1.06 (0.09)
Caregivers for adults (parent vs noncaregivers) 1.94 (0.20)2
Caregivers for adults (nonparent vs noncaregivers) 1.82(0.17)%
Internet usage 1.20 (0.05)2

8P<.,001.

bp<,05.

Discussion the traditional variable-centered approach, findings are limited

Principal Findings

This exploratory study analyzed alarge dataset of the internet
users and identified the primary segments of users, aswell the
subsets within each larger segment of the adults who looked on
the Web for LTC and other health and medical information.
However, the implications of this study extend far beyond the
defined areas of inquiry. Although multiple sources of LTC
information exist on the Web, LTC providers as the suppliers
in the markets can use findings from this study to ensure that
the Web-based information that they provideiseasily accessible
by these various segments of users and includes the types of
information that these various segments seek. The following
sectionsprovide brief discussions on the selected areasfor future
research.

Heavy Versus Light Web-Based | nfor mation Seekers

One important finding from this study is the unobserved |atent
class memberships among the heavy and light Web-based
information seekers. Thelatent class membership isinformative
of Web-based LTC of multipleindividuals and other health and
medical information-seeking behaviors. That is, when
individuals seek LTC information on Web, there is a
significantly greater chance that they also use the internet to
look for other health and medical information. Moreover, with

https://aging.jmir.org/2018/2/e10763/

to the associations between two variables at atimewhile holding
all other variables or covariates constant (ie, assuming all other
variables are the same). Two practical implications can bedrawn
from the finding.

First, the volume of research on Web-based health and medical
information issignificantly greater than that of LTC information
[23-26]. Accordingly, asLTC providers deliver knowledge and
information to current and/or prospective users, this Web-based
LTC information should be designed in alignment with therich
literature on Web-based health and medical information. Thus,
this study provides a foundation for improvements in the fit
between Web-based information-seeking by LTC consumers
and the information made available by LTC providers. For
example, given the heavy information seekers use the internet
for multiple purposes, packaging the geriatric medical
information (eg, aging-related disabilities and dementia) and
associated LTC information in one place or website may help
streamline efficient information-seeking experience.

Second, LTC providers, depending on the nature of their
services, can literally target the specific subpopulations
identified in this study. For example, if the goal is to provide
Web-based LTC information to older adultswho may need LTC
services at some point in the future, LTC providers can target
light Web-based information seekers who can be identified
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based on a set of characteristics, including age, gender,
educational attainment, household income level, number of
chronic conditions, caregiving responsibilities, and general
internet use. In other words, given that most of the light
information seekers do not use the internet for health, medical,
and LTC information, more aggressive marketing and outreach
with thetraditional health communication (eg, printed materials
such as flyer and postcard) may be necessary.

Similarly, given the findings on the heavy Web-based
information seekers, LTC providers can align their messages
with non-LTC health and medical information sources. Thisis
a highly effective strategy for reaching their audiences given
that Web-based information seekerstend to simultaneously look
for LTC and health and medical information. Finally, more
practical strategies can also be used to better coordinate LTC
providers and consumers health and medical information as
additional research of thistype is completed.

Younger Versus Older Adults

This study reconfirmed findings from other researchers, which
indicated that older adults, despite their status as the primary
LTC consumer segment, are significantly less likely to seek
LTC information on the Web. Citing datafrom the Pew Internet
Report, this research confirms that although internet use has
been increasing among older adults, usage levels continue to
remain below those of younger adults[27]. However, also using
data from the Pew Research Center, another study found that
in 2013, 53% of adultsaged 65 yearsand ol der used theinternet
[28]. Yet, although 86% of this total communicated via email,
amere 27% used theinternet for improving their health literacy
through health-related information-seeking. The data suggest
that there is an urgent need for LTC providersto assume arole
of leadership in directing internet-based social marketing toward
seniors. Munshi et a [29], describe the robust need for diabetes
care among many LTC consumers. Asthisstudy reveals, health
area—specific unique informational needs exist among LTC
consumers with chronicities.

Information Gaps Between Long-Term Care
Consumersand Providers

A greater informational exchange between this subsegment of
LTC consumersand providers can potentially improve outcomes
viabetter informed decision making in LTC preplanning before
the emergence of aging-related severe cognitive and/or physical
disabilities that require LTC services. That is, a knowledge
informational gap in the LTC marketplace that can only be
addressed when providers and consumers of LTC experience
better coordination in the online demand for, and supply of,
LTC information [30]. As is known, the LTC marketplace as
currently structured is one that is built upon minimum levels of
dialogue between consumers and/or their representatives and
LTC providers. This tendency is revealed as one reviews the
US CMS document, Your Guide to Choosing a Nursing Home
or Other Long-Term Care [31]. This document recommends
the use of Eldercare Locator, Agency, and Disability Resource
Centers (ADRCs), Long-Term Care Ombudsman, and other
services. However, it aso reveas the need for more direct
informational linkages between LTC consumers and LTC
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providers. Again, an awareness of the unique informational
needs of LTC subsegments can be used to improve thisdialogue.

Women Versus Men as Seekersof Long-Term Care
Information on the Web

One study using data from 7609 Medicare beneficiaries in the
2011 National Health and Aging Trends Study, found that, in
general, males are more likely to use the internet than females
[27]. Yet, the results from this study revealed that females,
perhaps because of their over-representation among caregivers,
were more likely to seek Web-based information on LTC than
males. Thisfinding suggests that if the LTC industry wishesto
direct internet messaging to these unique segments of
information seekers, separate messaging content and information
dissemination strategies will be required. A similar pattern of
research-driven market segmentation can also be found in any
industry [32].

Accessto thelnternet: People With Higher Versus
L ower Socioeconomic Status

This study, as has been true with other analyses, a so discovered
that people with higher incomes and higher levels of education
are more likely to access LTC information on Web. Yet, in
some respects, people having lower income with disabilities
that require LTC find themselves engaged in a more complex
network of financial transactions as they engage in eligibility
screening (eg, Medicaid), benefits establishment, and
dual-€eligibility [33]. People with lower income because of lack
of exposure to technology or financial resources [34] are
disproportionately likely to rely on cell phones rather than
personal computers [35]. LTC providers may consider
disseminating information to this group via mobile phone apps
and/or mobile-friendly websites.

People With More Versus Fewer Chronic Diseases

The findings also reveal that persons with chronic diseases are
more likdy to engage in LTC and hedth-related
information-seeking on theinternet (arguably out of necessity).
This finding on chronic conditions and Web-based
information-seeking suggests that LTC providers can
disseminate reliable information to prospective residents
regarding their services for managing various chronicities. One
study criticizes the internet as a source of health information
based upon fragilities, complexity of the information, and the
observed frequency of inaccurate information [36]. Accordingly,
LTC providers will need to ensure that the targeted market
subsegments are delivered accurate information in a format
compatible with their informational needs [37].

Conclusions

This exploratory study applied LCA as a tool for the
segmentation of LTC internet informati on-seeking into relevant
subsegments. Such a person-centered approach can potentially
improve the operations of LTC marketplace. The analysis of a
large pool of data of American adultsidentified two underlying
market segments—heavy and light Web-based information
seekers—according to their Web-based LTC and health and
medical information-seeking behaviors. The study also revealed
that the segmentation basis for LTC consumers includes but
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extends beyond demographi c and socioeconomic variables such
as age, gender, educationa attainment, and household income
level. Rather, chronic conditions, caregiving status, and general
internet usage are predictive of class membership. Thus,
identifying the latent classes with more or less usage of the
internet for LTC and health and medical information was merely
astarting point. The next step involves using the findings from
this study to enhance Web-based communi cations between LTC

Conflictsof Interest
None declared.

References

Liuetd

providers and current and prospective LTC consumers. In this
respect, this exploratory analysis contributed to the framework
for future research and provided afoundation to generate greater
dialogue regarding how various subsegments of LTC
information seekers via the internet can be better linked with
LTC service providers, the group that is best positioned to
deliver information essential for decision-making.

1.  BataviaAl. Consumer direction, consumer choice, and the future of long-term care. J Disabil Policy Stud 2002;13(2):67-74.

[doi: 10.1177/10442073020130020201]

2. Findlay SD. Consumers interest in provider ratings grows, and improved report cards and other steps could accelerate their
use. Health Aff (Millwood) 2016 Apr;35(4):688-696. [doi: 10.1377/hlthaff.2015.1654] [Medline: 27044970]

3. Sandmeyer B, Fraser |. New evidence on what works in effective public reporting. Health Serv Res 2016 Dec;51 Suppl
2:1159-1166 [FREE Full text] [doi: 10.1111/1475-6773.12502] [Medline: 27120996]

4.  Werner RM, Konetzka RT, Polsky D. Changesin consumer demand following public reporting of summary quality ratings:
an evaluation in nursing homes. Health Serv Res 2016 Jun;51 Suppl 2:1291-1309 [FREE Full text] [doi:

10.1111/1475-6773.12459] [Medline: 26868034]

5. HefeleJG, Acevedo A, Nsiah-Jefferson L, Bishop C, AbbasY, Damien E, et al. Choosing anursing home: what do consumers
want to know, and do preferences vary across race/ethnicity? Health Serv Res 2016 Dec;51 Suppl 2:1167-1187 [FREE Full
text] [doi: 10.1111/1475-6773.12457] [Medline: 26867753]

6. LiuD, LuCJ, Burston B. Therole of social media as a source of information on nursing home care decision making. J

Consum Health Internet 2016;20(3):93-113.

7.  Lanza ST, Rhoades BL. Latent class analysis: an aternative perspective on subgroup analysisin prevention and treatment.
Prev Sci 2013 Apr;14(2):157-168 [FREE Full text] [doi: 10.1007/s11121-011-0201-1] [Medline: 21318625]

8.  Eysenbach G, Kéhler C. How do consumers search for and apprai se health information on the world wide web? Qualitative
study using focus groups, usability tests, and in-depth interviews. BMJ 2002 Mar 9;324(7337):573-577 [FREE Full text]

[Medline: 11884321]

9. Houston T, Allison J. Users of internet health information: differences by health status. J Med Internet Res 2002;4(2):E7
[FREE Full text] [doi: 10.2196/jmir.4.2.e7] [Medline: 12554554]

10. Baker L, Wagner TH, Singer S, Bundorf MK. Use of the internet and e-mail for health care information: results from a
national survey. AMA 2003 May 14;289(18):2400-2406. [doi: 10.1001/jama.289.18.2400] [Medline: 12746364]

11. Wang J, Wang X. Structural equation modeling: Applications using Mplus. Hoboken, New Jersey: John Wiley & Sons;

2012.

12. Fox S. Pewinternet. Washington, DC: The Pew Research Center; 2011. Health Topics URL: http://www.pewinternet.org/
files/old-medial/Files/Reports/2011/PIP_Health Topics.pdf [accessed 2018-09-19] [WebCite Cache ID 72Y hhkGlp]

13.  Pewinternet. Washington, DC: The Pew Research Center; 2010. Internet and health care URL : http://www.pewinternet.org/
datasets/september-2010-health-tracking/ [accessed 2013-02-02] [WebCite Cache ID 72Y hvWenT]

14. Madden M, Rainie L. Pewinternet. Washington, DC: The Pew Research Center; 2010 Jun 18. Adults and cell phone
distractions URL : http://www.pewinternet.org/2010/06/18/adults-and-cell-phone-distractions/ [accessed 2018-09-20]

[WebCite Cache ID 72ZbSNRR(]

15. Brown TA. In: Little TD, editor. Confirmatory factor analysis for applied research. New York, NY: Guilford Publications;

Apr 15, 2015:462.

16. Hagenaars J, McCutcheon A. Applied latent class analysis. Cambridge, United Kingdom: Cambridge University Press;

2002.

17. Nagin DS. Group-based modeling of development. Cambridge, MA: Harvard University Press; 2005:214.

18. Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classesin latent class analysis and growth mixture
modeling: a Monte Carlo simulation study. Struct Equ Modeling 2007;14(4):535-569.

19. CollinsLM, Lanza ST. Latent class and latent transition analysis: with applicationsin the social, behavioral, and health
sciences. Hoboken, New Jersey: John Wiley & Sons; Dec 2013:330.

20. Clark SL, Muthén B. Statmodel2. Los Angeles, CA: University of California, Los Angeles; 2009. Relating latent class
analysis results to variables not included in the analysis URL: http://statmodel 2.com/downl oad/rel atingl ca.pdf [accessed

2018-09-19] [WebCite Cache ID 72Yj5sa04]

21. Hosmer DW, Lemeshow S, Sturdivant R. Applied logistic regression. Hoboken, New Jersey: John Wiley & Sons; 2013.

https://aging.jmir.org/2018/2/e10763/

JMIR Aging 2018 | vol. 1 | iss. 2 | €10763 | p. 10
(page number not for citation purposes)


http://dx.doi.org/10.1177/10442073020130020201
http://dx.doi.org/10.1377/hlthaff.2015.1654
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27044970&dopt=Abstract
http://europepmc.org/abstract/MED/27120996
http://dx.doi.org/10.1111/1475-6773.12502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27120996&dopt=Abstract
http://europepmc.org/abstract/MED/26868034
http://dx.doi.org/10.1111/1475-6773.12459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26868034&dopt=Abstract
http://europepmc.org/abstract/MED/26867753
http://europepmc.org/abstract/MED/26867753
http://dx.doi.org/10.1111/1475-6773.12457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26867753&dopt=Abstract
http://europepmc.org/abstract/MED/21318625
http://dx.doi.org/10.1007/s11121-011-0201-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21318625&dopt=Abstract
http://europepmc.org/abstract/MED/11884321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11884321&dopt=Abstract
http://www.jmir.org/2002/2/e7/
http://dx.doi.org/10.2196/jmir.4.2.e7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12554554&dopt=Abstract
http://dx.doi.org/10.1001/jama.289.18.2400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12746364&dopt=Abstract
http://www.pewinternet.org/files/old-media//Files/Reports/2011/PIP_Health_Topics.pdf
http://www.pewinternet.org/files/old-media//Files/Reports/2011/PIP_Health_Topics.pdf
http://www.webcitation.org/

                                            72YhhkGIp
http://www.pewinternet.org/datasets/september-2010-health-tracking/
http://www.pewinternet.org/datasets/september-2010-health-tracking/
http://www.webcitation.org/

                                            72YhvWcnT
http://www.pewinternet.org/2010/06/18/adults-and-cell-phone-distractions/
http://www.webcitation.org/

                                            72ZbSNRRt
http://statmodel2.com/download/relatinglca.pdf
http://www.webcitation.org/

                                            72Yj5sa04
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING Livetd

22.
23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Swets JA. Measuring the accuracy of diagnostic systems. Science 1988 Jun 3;240(4857):1285-1293. [Medline: 3287615]
Jadad AR, Gagliardi A. Rating health information on the internet: navigating to knowledge or to Babel? JAMA 1998 Feb
25;279(8):611-614. [Medline: 9486757]

Winker MA, Flanagin A, Chi-Lum B, White J, Andrews K, Kennett RL, et al. Guidelinesfor medical and health information
siteson theinternet: principles governing AMA web sites. American Medical Association. JAMA 2000;283(12):1600-1606.
[Medline: 10735398]

Diaz JA, Griffith RA, Ng JJ, Reinert SE, Friedmann PD, Moulton AW. Patients' use of theinternet for medical information.
JGen Intern Med 2002;17(3):180-185 [FREE Full text] [Medline: 11929503]

Hesse BW, Nelson DE, Kreps GL, Croyle RT, AroraNK, Rimer BK, et al. Trust and sources of health information: the
impact of the internet and itsimplications for health care providers: findings from the first Health Information National
Trends Survey. Arch Intern Med 2005 Dec;165(22):2618-2624. [doi: 10.1001/archinte.165.22.2618] [Medline: 16344419]
Gell NM, Rosenberg DE, Demiris G, LaCroix AZ, Patel KV. Patterns of technology use among older adults with and
without disabilities. Gerontologist 2015 Jun;55(3):412-421 [FREE Full text] [doi: 10.1093/geront/gnt166] [Medline:
24379019]

Zickuhr K, Madden M. Pewinternet. Washington, DC: The Pew Research Center; 2012. Older adults and Internet use: For
the first time, half of adults ages 65 and older are online URL: http://www.pewinternet.org/2012/06/06/
older-adults-and-internet-use/ [accessed 2018-09-20] [WebCite Cache ID 72ZdBAah4]

Munshi MN, Florez H, Huang ES, Kalyani RR, Mupanomunda M, Pandya N, et al. Management of diabetesin long-term
care and skilled nursing facilities: a position statement of the American Diabetes Association. Diabetes Care 2016
Feb;39(2):308-318 [FREE Full text] [doi: 10.2337/dc15-2512] [Medline: 26798150]

Polivka L. Closing the gap between knowledge and practice in the US long-term care system. Elder's Advisor 2012;10(1)
[EREE Full text]

The Centers for Medicare & Medicaid Services. Medicare.gov. 2018. Nursing Home Compare URL : http://www.

medi care.gov/NHCompare/Home.asp [accessed 2017-11-04] [WebCite Cache ID 6btBXz9TQ]

Lynn M. Scholarship.sha.cornell.edu.: Cornell University, School of Hospitality Administration; 2011. Segmenting and
Targeting Your Market: Strategies and Limitations URL: https://scholarship.sha.cornell.edu/articles/243/ [accessed
2018-09-20] [WebCite Cache ID 72ZdrpEQS]

Calmus D. Heritage.: The Heritage Foundation; 2013 Jan 6. The Long-Term Care Financing Crisis URL : https:.//www.
heritage.org/health-care-ref orm/report/the-long-term-care-financing-crisis [accessed 2018-09-20] [WebCite Cache ID
72ZdyHd 1]

Choi NG, Dinitto DM. Thedigital divide among low-income homebound older adults: internet use patterns, eHealth literacy,
and attitudes toward computer/Internet use. JMed Internet Res 2013 May 2;15(5):€93 [FREE Full text] [doi:
10.2196/jmir.2645] [Medline: 23639979]

Pearce KE, Rice RE. Digital divides from accessto activities: comparing maobile and personal computer internet users. J
Commun 2013 Jul 11;63(4):721-744. [doi: 10.1111/jcom.12045]

Egbert N, Nanna KM. Health literacy: Challenges and strategies. Online J Issues Nurs 2009;14(3). [doi:
10.3912/0OJIN.Vol 14No03Man01]

LeeK, Hoti K, Hughes JD, Emmerton L. Dr Google and the consumer: a qualitative study exploring the navigational needs
and online health information-seeking behaviors of consumers with chronic health conditions. JMed Internet Res 2014
Dec 2;16(12):e262 [FREE Full text] [doi: 10.2196/jmir.3706] [Medline: 25470306]

Abbreviations

AIC: Akaikeinformation criteria

BIC: Bayesian information criteria

BLRT: bootstrap likelihood ratio test

CMS: Centersfor Medicare and Medicaid Services
LCA: latent classanaysis

LTC: long-term care

SEM: structural equation model

https://aging.jmir.org/2018/2/e10763/ JMIR Aging 2018 | vol. 1 |iss. 2 | €10763 | p. 11

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3287615&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9486757&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10735398&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2002&volume=17&issue=3&spage=180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11929503&dopt=Abstract
http://dx.doi.org/10.1001/archinte.165.22.2618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16344419&dopt=Abstract
http://europepmc.org/abstract/MED/24379019
http://dx.doi.org/10.1093/geront/gnt166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24379019&dopt=Abstract
http://www.pewinternet.org/2012/06/06/older-adults-and-internet-use/
http://www.pewinternet.org/2012/06/06/older-adults-and-internet-use/
http://www.webcitation.org/

                                            72ZdBAah4
http://europepmc.org/abstract/MED/26798150
http://dx.doi.org/10.2337/dc15-2512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26798150&dopt=Abstract
https://scholarship.law.marquette.edu/elders/vol10/iss1/6
http://www.medicare.gov/NHCompare/Home.asp
http://www.medicare.gov/NHCompare/Home.asp
http://www.webcitation.org/

                                            6btBXz9TO
https://scholarship.sha.cornell.edu/articles/243/
http://www.webcitation.org/

                                            72ZdrpEQS
https://www.heritage.org/health-care-reform/report/the-long-term-care-financing-crisis
https://www.heritage.org/health-care-reform/report/the-long-term-care-financing-crisis
http://www.webcitation.org/

                                            72ZdyHsl1
http://www.webcitation.org/

                                            72ZdyHsl1
http://www.jmir.org/2013/5/e93/
http://dx.doi.org/10.2196/jmir.2645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23639979&dopt=Abstract
http://dx.doi.org/10.1111/jcom.12045
http://dx.doi.org/10.3912/OJIN.Vol14No03Man01
http://www.jmir.org/2014/12/e262/
http://dx.doi.org/10.2196/jmir.3706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25470306&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING Livetd

Edited by J Wang; submitted 12.04.18; peer-reviewed by J Hefele, Y Zhang; comments to author 20.06.18; revised version received
07.08.18; accepted 05.09.18; published 02.11.18

Please cite as:

Liu D, Yamashita T, Burston B

Identifying Consumers Who Search for Long-Term Care on the Web: Latent Class Analysis
JMIR Aging 2018;1(2):e10763

URL: https://aging.jmir.org/2018/2/€10763/

doi: 10.2196/10763

PMID: 31518237

©Darren Liu, Takashi Yamashita, Betty Burston. Originally published in IMIR Aging (http://aging.jmir.org), 02.11.2018. 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 IMIR Aging, is properly cited. The complete bibliographic information, a link to
the original publication on http://aging.jmir.org, as well as this copyright and license information must be included.

https://aging.jmir.org/2018/2/€10763/ JMIR Aging 2018 | vol. 1 |iss. 2| e10763 | p. 12
(page number not for citation purposes)

RenderX


https://aging.jmir.org/2018/2/e10763/
http://dx.doi.org/10.2196/10763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518237&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

