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Background Chronic disease is the leading cause of mortality in the United States.
Health information technology (HIT) tools show promise for improving disease
management.

Objectives This study aims to understand the following: (1) how self-perceptions of
health compare between those with and without disease; (2) how HIT usage varies
between chronic disease profiles (diabetes, hypertension, cardiovascular disease,
pulmonary disease, depression, cancer, and comorbidities); (3) how HIT trends have
changed in the past 6 years; and (4) the likelihood that a given chronic disease patient

mobile platforms uses specific HIT tools.
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Methods The Health Information National Trends Survey (HINTS) inclusive of 2014 to
2020 served as the primary data source with statistical analysis completed using Stata.
Bivariate analyses and two-tailed t-tests were conducted to compare self-perceived
health and HIT usage to chronic disease. Logistic regression models were created to
examine the odds of a specific patient using various forms of HIT, controlling for
demographics and comorbidities.

Results Logistic regression models controlling for sociodemographic factors and
comorbidities showed that pulmonary disease, depression, and cancer patients had an
increased likelihood of using HIT tools, for example, depression patients had an 81.1%
increased likelihood of looking up health information (p<0.0001). In contrast,
diabetic, high blood pressure, and cardiovascular disease patients appeared to use
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HIT tools at similar rates to patients without chronic disease. Overall HIT usage has
increased during the timeframe examined.

Conclusion This study demonstrates that certain chronic disease cohorts appear to
have greater HIT usage than others. Further analysis should be done to understand
what factors influence patients to utilize HIT which may provide additional insights into
improving design and user experience for other populations with the goal of improving
management of disease. Such analyses could also establish a new baseline to account
for differences in HIT usage as a direct consequence of the novel coronavirus disease

2019 (COVID-19) pandemic.

Background and Significance

Chronic disease, defined generally as a disease lasting more
than a year and requiring ongoing medical attention and
lifestyle changes, is the leading cause of mortality and
morbidity in the United States.! Common examples of
chronic disease include cardiovascular disease, diabetes,
and cancer.! About 6 in 10 Americans have a chronic disease,
with 4 in 10 reporting two or more such diseases. In
addition to their significant prevalence, chronic disease is
the leading driver of the nation’s $3.8 trillion health care
costs.” Thus, methods to manage treatment and lifestyle
changes for patients to combat chronic diseases are of the
utmost importance for improving clinical outcomes.

Health information technology (HIT) solutions are a
promising method for management of chronic diseases
and improving the patient’s consumer experience. HIT is
defined as “the electronic systems health care professionals
and patients use to store, share, and analyze health informa-
tion.”> While some HIT solutions, such as electronic health
records (EHRs), are widely integrated in health care, HIT
solutions for many other applications have been reported but
are less widely used, ranging from technology for medication
tracking to solutions using virtual reality to treat mental
health disorders.* Utilizing applications and other HIT tools
that are tailored toward specific patient populations, for
example, chronic pulmonary disease patients, appears to
be a promising approach to increase the involvement of
patients in their own health care, hence potentially reducing
the overall burden of chronic disease.

Previous research has shown positive effects resulting
from HIT solutions used to aid in chronic disease manage-
ment.” In a meta-analysis by Thakkar et al,® text messages
with providers significantly improved medication adherence
in a pool of 2,742 chronic disease patients. Similarly, a review
by Triantafyllidis et al’ demonstrated improved health out-
comes associated with the use of HIT solutions in a study
examining blood glucose levels, physical activity, and lung
function parameters. Studies have also shown how HIT
utilization varies greatly by demographic factors, such as
race/ethnicity, educational attainment, and socioeconomic
status.® There is often significant overlap between demo-
graphic factors and people who have chronic diseases, and
disparities in HIT use among minorities with chronic disease
has been well documented.’

Although it is well known that HIT can be a powerful tool
in management of disease (among those who have access),
there exists a gap in the literature regarding overall trends of
HIT usage among chronic disease patients. It remains unclear
how usage varies between chronic disease cohorts and what
can be learned from the most successful HIT tools. This is
important because understanding which tools are successful
at engaging certain populations, and understanding charac-
teristics of the populations with most engagement can help
researchers design future tools to optimize engagement in
health care and ultimately improve disease management.

To address this, we analyzed a consumer-facing survey
and information about HIT usage among chronic disease
patients and provide recommendations and observations
for improved chronic disease management using HIT
solutions.

Objectives

The objective of this study is to examine how HIT usage varies
between different chronic disease categories (patients with
diabetes, hypertension, cardiovascular disease, pulmonary
disease, depression/anxiety, cancer, comorbidities, and no
disease) using a national survey of American adults in an
effort to understand which tools and populations are most
successful in engaging with HIT.

The specific research questions investigated are men-
tioned below:

* What are the self-perceptions of chronic disease patients
in their health and confidence in taking care of their
health?

* How does the usage of various HIT tools compare in
patients with chronic diseases versus those without?

» How have HIT usage trends changed over time (from 2014
to 2020) in chronic disease patients?

» Can we predict which chronic disease patients are most
likely to use specific HIT tools, controlling for sociodemo-
graphic factors and comorbidities?

Methods

The Health Information National Trends Survey (HINTS),'?
sponsored by the U.S. National Cancer Institute (NCI), was
analyzed to understand trends in HIT usage for chronic
disease management.
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Sample
HINTS is a publicly available cross-sectional survey of a
nationally representative sample of American adults (age
18+ years), administered regularly since 2003. Participants
are selected at random from an address databank, and
surveys are administered via mail. This survey instrument
consists of a total of 122 close-ended questions organized
into 15 sections. All data are quantitative and deidentified.
For this study, the latest available data were primarily
utilized: HINTS 5 (Cycle 4), collected from February to
June 2020 (n=3865),'" with a response rate of 37%.
Exclusion criteria included the following: (1) addresses
that were selected but included certain types of PO boxes
were excluded due to high undeliverable rates and (2)
surveys that were returned incomplete or incorrectly filled
out were excluded (“complete” entails 80% or more of the
survey filled out).12 Detailed sampling strategies are avail-
able in the HINTS 5, Cycle 4 methodology report.'? For
analyzing trends over time, additional data from HINTS 4
Cycle 4 (2014), HINTS 5 Cycle 1 (2017), HINTS 5 Cycle 2
(2018), and HINTS 5 Cycle 3 (2019) were utilized.

Measures: Chronic Disease and Demographics

To identify questions relevant to chronic disease within the
HINTS questionnaire, a review of chronic disease definitions
put forth by various organizations, conducted by Bernell ad
Howard,' was utilized. Based on this review, we define
chronic disease as “a long-lasting health condition of complex
causality that may be managed but is generally incurable,
including (but not limited to) cardiovascular disease, respira-
tory disease, cancer, and diabetes.” As per this definition, we
used the following question (taken from section H'# of HINTS)
to identify a participant’s chronic disease status: “Has a doctor
or other health professional ever told you that you had any of
the following medical conditions: diabetes or high blood
sugar? High blood pressure or hypertension? A heart condition
such as heart attack, angina, or congestive heart failure?
Chronic lung disease, asthma, emphysema, or bronchitis?
Depression or anxiety disorder?” Additionally, this question
(Section O) was included: “Have you ever been diagnosed as
having cancer?” Note that these were the only questions in the
survey pertaining to chronic disease, and other conditions that
may be considered chronic in nature, such as stroke deficits,
could not be analyzed due to lack of inclusion in HINTS.

To determine a participant’s self-perception of health, we
utilized the following questions from Section H: “In general,
would you say your health is: excellent, very good, good, fair,
or poor?” and “Overall, how confident are you about your
ability to take good care of your health: completely confi-
dent, very confident, somewhat confident, a little confident,
or not confident at all?”

In addition, demographic variables were utilized. These
demographic variables helped characterize the general pop-
ulations of people with chronic diseases versus those with-
out. Additionally, they served as controls in the logistic
regression models to best predict how chronic disease
patients utilize HIT tools without confounders. The following
demographic variables were taken from Section P of HINTS:
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age, highest grade or level of schooling, Hispanic/Latino/
Spanish origin, and race. Smoking status was obtained from
Section L. Note that these factors were included as all are likely
confounders, given that disease status can vary drastically with
demographics, socioeconomics, and smoking.

Measures: Health Information Technology Usage

To identify questions relevant to HIT use, the following
definition of HIT was utilized: “HIT refers to the electronic
systems health care professionals and patients use to store,
share, and analyze health information.” Per this definition,
we included any questions from HINTS relating to partic-
ipants’ use of electronic systems for health information
purposes. lists the HIT usage variables (section B
and section D) included in analyses, along with their re-
sponse options. Many “classic” forms of HIT are included in
HINTS, such as applications for disease management and
electronic wearable devices. Additionally, some newer forms
of HIT, such as social media and YouTube videos, were also
asked in the survey. These forms were included in analyses to
understand how both traditional and new forms of HIT are
utilized and if there is any difference in usage patterns
between the two. Note that the survey did not contain
questions regarding any other forms of HIT, for example,
virtual reality and questions tangential to HIT use, but not
directly related to health applications, were excluded from
analyses (e.g., internet speed).

Data Analysis

Data analysis was conducted using Stata/IC 16.1 (StataCorp
LLC, Texas, United States) software. First, univariate analyses
were conducted to describe the general populations of
patients with chronic disease versus patients without dis-
ease. Each chronic disease category, as well as an additional
“comorbidities” and “no chronic disease” category, was ana-
lyzed using the aforementioned demographic variables, as
seen in .

Next, bivariate analyses were conducted to understand how
patients’ self-perceived health and confidence varies by chron-
ic disease status. Using each chronic disease as the indepen-
dent variable, patients’ self-perceived health, and confidence
were compared against the “no chronic disease” category. For
example, diabetic patients’ self-perceived health and confi-
dence were compared with patients without any disease.

Additionally, bivariate analyses were conducted to exam-
ine the relationship between HIT usage and chronic disease.
Using each chronic disease as the independent variable,
patients’ usage of a variety of HIT tools were compared against
the “no chronic disease” category, as seen in . Alist
of HITvariables examined is provided in .Chi-squared
tests and two-tailed t-tests (or Fisher’s exact test for cells with
sample size less than 10) were conducted to determine the
significance of these various relationships.

Additionally, using data from HINTS 4 Cycle 4 until HINTS
5 Cycle 4 (2014-2020), variations in HIT usage for patients
across all chronic disease categories were examined. Specific
HIT variables analyzed include use of health applications,
looking up health information, watching YouTube health
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HIT usage variables

Response options

Internet use

B14: Sometimes people use the Internet to connect with other people online through

social networks like Facebook or Twitter. This is often called “social media.” In the past
12 months, have you used the Internet to: share health information on social networking
sites, such as Facebook or Twitter?; participate in an online forum or support group for
people with a similar health or medical issues?; watch health-related videos on YouTube?

Yes; no for each question

Smartphone use

B5: In the past 12 months, have you used a computer, smartphone, or other electronic
means to: look for health or medical information for yourself; use e-mail or the Internet to

Yes; no for each question

communicate with a doctor or a doctor’s office?

B7: On your smartphone, do you have any “apps” related to health and wellness?

Yes; no; don’t know

how to treat an illness or condition?

B8: Has your smartphone helped you: track progress on a health-related goal such as
quitting smoking, losing weight, or increasing physical activity?; make a decision about

Yes; no for each question

Electronic wearable device usage

B9: In the past 12 months, have you used an electronic wearable device to monitor or
track your health or activity? For example, a Fitbit, Apple Watch, or Garmin Vivofit.

Yes; no

B10: In the past month, how often did you use a wearable device to track your health?

Every day; almost every day; 1-2
times per week; Less than once
per week; | did not use a wearable
device in the past month

Medical records

D4: How many times did you access your online medical record in the last 12 months?

0; 1to 2 times; 3 to 5 times; 6 to
9 times; 10 or more times

Abbreviations: HINTS, Health Information National Trends Survey; HIT, health information technology.

videos, communicating with providers, and accessing online
medical records. These variables were chosen as they were
commonly reported forms of HIT usage. The year 2014 was
the earliest available survey released with all relevant ques-
tions included. Note that the 2014 HINTS survey did not ask
about YouTube videos, looking up health information, and
communicating with providers, and hence these variables
are excluded in 2014 analyses. Additionally, due to large
quantities of missing data in the “online medical record”
category for 2018, this variable was excluded in 2018.
Finally, five separate multivariate logistic regression mod-
els were conducted to understand how HIT tools vary by
chronic disease and demographic predictors. Specifically,
use of health applications, looking up health information,
watching YouTube health videos, communicating with pro-
viders, and accessing online medical records were each
examined separately, with age, ethnicity/race, educational
attainment, self-perceived health status, self-perceived con-
fidence, smoking status, and chronic disease status as pre-
dictors ( ). This ensured that predictions were not
confounded by demographic factors or comorbidities.

Results

General Characteristics of Patients with Chronic
Disease versus Patients Without

highlights some general characteristics of patients
within each chronic disease category (diabetes, hyperten-

sion, cardiovascular disease, pulmonary disease, depression,
and cancer), as well as patients with comorbidities and no
reported chronic diseases. The average age for patients with
chronic disease ranged from 43 (depression patients) to
66 years (cardiovascular disease patients). Of significance,
patients with hypertension and pulmonary disease had a
higher proportion of respondents identifying as non-White
as compared with those without disease. Patients with
diabetes, hypertension, and comorbidities reported signifi-
cantly lower levels of educational attainment than those
without any disease.

Self-Perceptions of Health and Confidence among
Chronic Disease Patients

depicts participants’ confidence in taking care of
their own health by chronic disease status. A lower percent-
age of patients with chronic disease included in this study
report their confidence as “completely confident” as com-
pared with those without disease (p <0.0001 for diabetes,
hypertension, depression/anxiety, and comorbidities). For
example, approximately 15.5% of patients with comorbid-
ities report their confidence as “completely confident” as
compared with 29.8% of participants without any disease.

depicts participants’ self-reported health status

by chronic disease. A lower percentage of patients with any
chronic disease included in this study report their health
status as “excellent” or “very good” as compared with those
without disease (p < 0.0001 for all categories). For example,
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Fig.1 (A)Figure shows participants’ confidence in taking care of their own health by chronic disease. For each category (diabetes, hypertension,
cardiovascular disease, pulmonary disease, depression, cancer, comorbidities, and no chronic disease), percentage of participants who

» o«

reported confidence as “completely confident,” “very confident,

somewhat confident,

a little confident,” and “not confident at all” is

depicted in stacked bar format. This data are from HINTS 5 Cycle 4 (2020). (B) Figure shows participants’ self-perceived health status by chronic
disease. For each category (diabetes, hypertension, cardiovascular disease, pulmonary disease, depression, cancer, comorbidities, and no

chronic disease), percentage of participants who reported health as “excellent,

bar format. This data are from HINTS 5 Cycle 4 (2020).

6.9% of patients with diabetes report their health status as
“excellent” as compared with 23.9% of participants without
chronic disease.

Health Information Technology Usage among Chronic
Disease Patients

~Table 2 shows how HIT usage varies between each disease
category, patients with comorbidities, and patients with no
disease. Patients with diabetes, hypertension, cardiovascular
disease, and comorbidities had several instances of signifi-

» o« » o« » o«

very good,” “good,” “fair,” and “poor” is depicted in stacked

cantly decreased HIT use (highlighted inred in ~Table 3). For
example, patients with comorbidities had significantly de-
creased use of YouTube videos (p =0.002), smartphones for
looking up health information (p =0.001), applications for
tracking progress on goals (p < 0.0001), and electronic wear-
able devices (p < 0.0001) as compared with patients with no
disease.

In contrast, participants with pulmonary disease and
depression/anxiety, as well as some instances with cancer
patients and hypertension patients, had significantly
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increased use of several HIT tools as compared with those
without disease. For example, patients with depression had
significantly increased use of social media (p =0.002), online
health forums (p<0.0001), YouTube videos (p=0.001),
smartphones for looking up health information (p < 0.0001),
smartphones for communicating with providers (p < 0.0001),
applications for tracking progress on a goal (p = 0.008), smart-
phones for making health care decisions (p <0.0001), elec-
tronic wearable devices (p<0.0001), and online medical
records (p<0.0001) as compared with patients with no
disease.

Trends over Time (2014-2020) in Health Information
Technology Usage among Chronic Disease Patients

shows how HITusage among chronic disease patients
changed between the years 2014 and 2020. In general, HIT
use increased across all HIT types and all chronic disease
categories in the timeframe examined, with some fluctua-
tions. Note that data regarding YouTube videos, looking up
information, and communicating with providers was un-
available in 2014 and medical record access datain 2018 was
excluded due to response errors.

Predicting Health Information Technology Usage by
Chronic Disease Diagnosis

depicts five separate multivariate logistic regres-
sion models analyzing how HIT usage variables are associated
with chronic disease. These models give a better understand-
ing of factors associated with HIT use in chronic disease
patients when controlling for age, race/ethnicity, educational
attainment, smoking status, and comorbidities.

Patients with depression/anxiety still have increased
likelihood of using many HIT tools when controlling for
social confounders. For example, these patients have an
increased odds of 39.7% for watching YouTube health videos
(p<0.0001), 47.3% for communicating with providers
(p<0.0001), 37.9% for accessing online medical records
(p<0.0001), and 81.1% for looking up health information
(p<0.0001) as compared with patients without disease,
controlling for age, race/ethnicity, education, health status,
health confidence, smoking, and comorbidities. Patients
with pulmonary disease have a significantly increased like-
lihood of using health applications and communicating with
providers as compared with those without disease, control-
ling for the same factors.

Patients with cancer also have significantly increased
likelihood of using many HIT tools when controlling for
demographic factors. Specifically, between 30 to 60% of these
patients have increased likelihood of using health applica-
tions, looking up information, communicating with pro-
viders, and accessing online medical records as compared
with participants without disease, controlling for age,
race/ethnicity, health status, confidence, education, smok-
ing, and comorbidities.

Finally, note that age has a significant impact on HITusage,
as expected. For example, of participants who report using
health/wellness applications, for every 1 year increase in age,
there is a 3% decreased odds of using this HIT tool, controlling
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for race/ethnicity, education level, chronic disease, and
smoking status. This corresponds to an odds ratio of 0.74
for 10 years which is a substantially sized effect. This points
to a significant gap between older participants’ HIT usage
levels and younger participants’ usage, regardless of disease
status.

Discussion

This study provides an important perspective around HIT
utilization in the United States across a representative pop-
ulation over time looking closely at individuals with chronic
disease. We observed that patients across all chronic disease
categories compared with those without disease report
lower self-perceptions of health and lower confidence in
taking care of their own health. These results align with
findings of other studies conducted in the United States,
Canada, and Spain suggesting that patients with chronic
diseases have lower self-esteem, self-efficacy, and confi-
dence.” ' This showcases a need for strategies to improve
patients’ health and confidence in taking care of themselves.
Applications of HIT tools could be one such strategy, for
example, by equipping patients with information delivered
through applications, wearable devices, accessible health
videos, and more.

Interestingly, we observed that patients with different
chronic diseases had differing degrees of HIT usage. Notably,
patients with pulmonary disease, depression, and cancer
tended to have increased use of many HIT tools, whereas
patients in other chronic disease groups did not. This obser-
vation remained even after controlling for demographic
factors. Further analysis could be done to understand the
underlying factors that influence these patients to utilize HIT
more than other populations.

Tool design, functionality, and availability are examples of
a motivating factor, including tools tailored to these patients,
with more engaging layouts that facilitate regular use. For
example, many HIT platforms exist to engage depression
patients in cognitive behavioral therapy (CBT). Previous
review studies have shown the sheer amount of online CBT
tools, the wide range in styles of therapy, and the statistically
significant improvement in outcomes for patients engaging
with these tools.'”””'® With such effective tools already
available for depression patients, it makes sense that more
patients with depression are engaging with HIT. It would
prove beneficial for patients with other illnesses to learn
from these successful tools and develop HIT methods incor-
porating successful features.

Differences in the disease management or length of
chronic illness may also impact patient engagement with
HIT. While certain chronic diseases typically develop in
adulthood; pulmonary disease and depression may have
earlier occurrence or develop at a younger age. Additionally,
provider input in HIT as a part of disease management has an
impact on usage; studies have shown that when providers
encourage online medical record use, patient usage goes up,
but many providers are not encouraging use, even in the era
of novel coronavirus disease 2019 (COVID-19) and
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Fig. 2 (A) Figure shows trends in usage of health applications, YouTube health videos, internet for looking up information, smartphones for
communicating with providers, and online medical records between 2014-2020 among patients with diabetes. (B) Figure shows trends in usage
of health applications, YouTube health videos, internet for looking up information, smartphones for communicating with providers, and online
medical records between 2014-2020 among patients with hypertension. (C) Figure shows trends in usage of health applications, YouTube
health videos, internet for looking up information, smartphones for communicating with providers, and online medical records between 2014~
2020 among patients with cardiovascular disease. (D) Figure shows trends in usage of health applications, YouTube health videos, internet for
looking up information, smartphones for communicating with providers, and online medical records between 2014-2020 among patients with
pulmonary disease. (E) Figure shows trends in usage of health applications, YouTube health videos, internet for looking up information,
smartphones for communicating with providers, and online medical records between 2014-2020 among patients with depression/anxiety. (F)
Figure shows trends in usage of health applications, YouTube health videos, internet for looking up information, smartphones for
communicating with providers, and online medical records between 2014-2020 among patients with cancer. (G) Figure shows trends in usage of
health applications, YouTube health videos, internet for looking up information, smartphones for communicating with providers, and online
medical records between 2014-2020 among patients with comorbidities. (H) Figure shows trends in usage of health applications, YouTube
health videos, internet for looking up information, smartphones for communicating with providers, and online medical records between 2014~
2020 among patients with no chronic disease. HIT, health information technology.
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telehealth.'® Ultimately, understanding the wide range of
underlying factors which motivate patients to utilize HIT and
engage in disease management may help in translating
efficacious solutions to other disease categories.

Despite evidence of HIT solutions improving chronic
disease management,*® for hypertension, cardiovascular
disease, and diabetic patients, similar HIT usage to those
without disease was observed across all HIT categories. This
is particularly of interest, since these disease populations are
primary targets for HIT interventions.

It is important to keep in mind that demographic factors
are a huge driver of HIT use.®? Many patients with chronic
disease are minorities and/or have lower educational attain-
ment than those without disease ( ), and this can
greatly influence their access to HIT tools. Additionally,
older participants have significantly decreased HIT usage,
regardless of chronic disease status. Although these
factors are controlled for in our logistic regression models,
it is important to recognize that when improving tools/
engagement for people with chronic disease, equal access
and health/technology literacy are important aspects of in-
creasing engagement.

Finally, while HITuse has generally increased over the past
6 years across all HIT types studied and all chronic disease
categories, the amount of increase fluctuated and varied
greatly across different forms of HIT solutions. For example,
similar to all other chronic disease conditions, hypertensive
patients in this dataset increased their access to online
medical records, from only 24.3% in 2014 to 42.22% in
2020. On the other hand, only modest or flat increases in
the use of internet for looking up health information were
seen in all populations, illustrated by cardiovascular patients
with 68.0% in 2014 to 70.5% in 2020. Additionally, some HIT
solutions remain at less than 50% penetrance in 2020 includ-
ing YouTube health videos and online medical record access.
These trends demonstrate that while progress has been
made in increasing adoptions of HIT solutions over the
past 6 years, many patients, still, do not utilize these tools,
perhaps partly due to larger social issues such as cost and low
health literacy.?°

Future Research and Implications
Additional research is necessary to understand how HIT tools
can be improved for diabetic, hypertensive, and cardiovas-
cular disease patients. While the HINTS questionnaire helps
us understand overall trends in usage, it still remains unclear
why pulmonary disease, depression, and cancer patients
have increased likelihood of HIT usage. Future work could
include conducting interviews with patients in these disease
categories who report using HIT to understand more details
about their health history, health care interaction, and HIT
usage patterns. Additionally, this work could be expanded to
study the tools that these patients report using to determine
which features (e.g., user design and experience) of these
tools facilitate differential engagement and try to implement
them in HIT for other patients.

At the national level, policy changes have the ability to
influence increased access to HIT. As seen in our analysis,
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there are many tools for which less than 50% of patients
report use. Barriers to high usage rates could include limited
internet, smartphone, and device access (due to cost), as well
as lack of education on how to best utilize these tools.2?
Policy changes to increase HIT access may help improve
outcomes for chronic disease management.

Limitations

There are several limitations to consider for this study. First,
the HINTS survey data are cross-sectional, and thus the
results of this study indicate correlation rather than causa-
tion. Second, the HINTS survey overall has a relatively low
response rate (~37%) and hence some nonresponse bias may
have been introduced into the data. Third, since the ques-
tionnaire has evolved over time, data from 2014 and earlier
did not include relevant questions to this study, and hence
HIT usage trends could only be examined in a 6-year time-
frame, and in 2014, data regarding several types of HIT
solutions were missing. Furthermore, missing data in 2018
regarding online medical record access resulted in exclusion
of that data.

Another major limitation of this study was inability to
account for physical activity level/health status of partici-
pants as a confounder, as this could influence how much HIT
they use. Additionally, other increasingly popular forms of
HIT functionality, including virtual reality and remote pa-
tient monitoring, as well as other chronic conditions (e.g.,
stroke deficits and kidney conditions), could not be analyzed
through HINTS.

One other important aspect that this study does not cover
are the effects of the COVID-19 pandemic which introduced
profound changes in our society, including a rapid shift in
overall cultural acceptance of HIT for various health care
interactions. Unfortunately, the HINTS survey data from
2020 do not specifically explore changes in HIT use among
these populations as a consequence of the pandemic. Finally,
there are limitations to evaluating HIT usage and fully
understanding the many ways in which HIT can be used
through a population-based survey which does not go into
depth regarding the overall design of HIT tools or individual
nuances in HIT usage.

Conclusion

Increased usage of available HIT tools could provide benefit
for management of chronic disease. This study addresses a
gap in the literature regarding how HIT usage varies among
chronic disease patients to understand the current state of
HIT solution utilization. As observed in this study, chronic
disease patients lack confidence in taking care of their own
health and have reduced perceptions of health. Additionally,
HIT usage is not equal among chronic disease patients, with
pulmonary disease, depression, and cancer patients utilizing
HIT tools at greater rates. Our study thus highlights a need to
understand what aspects of HIT tools geared toward depres-
sion and pulmonary patients increase engagement and
translate this over to tools for other chronic disease profiles.
Furthermore, while HIT use has generally increased over the
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past 6 years, this increase has not been equal across HIT
types.

Clinical Relevance Statement

This study demonstrates that not all chronic disease patients
equally utilize HIT tools and can guide future physicians in
understanding why these differences occur. Practitioners can
use this knowledge to help their patients with diabetes, high
blood pressure, or cardiovascular conditions increase their
use of HIT and provide education regarding the benefits of
HIT to improve outcomes.

Multiple Choice Questions

1. Patients in which of the following groups had significantly
increased use of HIT tools when controlling for socio-
demographic factors and comorbidities?

a. Diabetes, hypertension, and cardiovascular disease

b. Pulmonary disease, depression/anxiety, and cancer

c. Pulmonary disease, diabetes, and cancer

d. Depression/anxiety, hypertension, and cardiovascular
disease

Correct Answer: The correct answer is option b. As
illustrated by analyses from this study, patients with
pulmonary disease, depression/anxiety, and cancer have
significantly increased use of many HIT tools when con-
trolling for sociodemographic factors and comorbidities.
Specifically, patients with pulmonary disease have
significantly increased use of health/wellness applica-
tions and communicating with providers. Patients with
depression/anxiety have significantly increased use of
YouTube health videos, looking up health information,
communicating with providers, and online medical re-
cord access. And cancer patients have significantly in-
creased use of health/wellness applications, looking up
information, communicating with providers, and online
medical record access. In contrast, patients with diabetes,
hypertension, and cardiovascular disease do not have
significantly increased use of most HIT tools examined
as compared with patients with these diseases.

2. Which of the following trends in HIT use across the
timeframe 2014-2020 is correct?

a. Today, all HIT tools are above 50% penetrance.

b. A majority of patients utilize YouTube videos consis-
tently from 2014-2020.

c. Online medical record access generally increased
across the timeframe examined for all disease
categories.

d. Use of all HIT tools increased equally during the time-
frame examined for all disease categories.

Correct Answer: The correct answer is option c. As
illustrated in ,online medical record access gener-
ally increased between 2014-2020 for all disease catego-
ries. Indeed, some categories (e.g., hypertension) saw

dramatic increases in online medical record use, from
24.0% in 2014 to 41.6% in 2020. Option (a) is incorrect
because some tools remain below 50% penetrance today,
for example, YouTube health videos and online medical
record access. Option (b) is incorrect because less than
50% of patients use YouTube videos in the timeframe
examined. Option (d) is incorrect because, although use
of all HIT tools did generally increase during the time-
frame examined, the amount of increase was quite vari-
able between different tools and disease categories.

No human and/or animal subjects were included in the
study. All data obtained from the HINTS survey were
deidentified.

The authors would like to acknowledge support from
Fairview Health Services and the Center for Learning
Health System Sciences at the University of Minnesota.
Research reported in this publication was also supported
by National Institutes of Health grant no.: P30CA077598,
utilizing the Biostatistics and Bioinformatics Core shared
resource of the Masonic Cancer Center, University of
Minnesota and by the National Center for Advancing
Translational Sciences of the National Institutes of Health
Award no.: UL1-TR002494. The content is solely the
responsibility of the authors and does not necessarily
represent the official views of the National Institutes of
Health.

None declared.

References

1

7

Centers for Disease Control and Prevention (CDC) About chronic
diseases. 2021. Accessed December 11, 2021 at: https://www.
cdc.gov/chronicdisease/about/index.htm

Centers for Disease Control and Prevention (CDC) Chronic dis-
eases in America. 2021. Accessed December 11, 2021 at: https://
www.cdc.gov/chronicdisease/resources/infographic/chronic-
diseases.htm

The Office of the National Coordinator for Health Information
Technology. Health IT: advancing America’s health care. 2017.
Accessed December 11, 2021 at: https://www.healthit.gov/sites/
default/files/pdff/health-information-technology-fact-sheet.pdf
Forbes. How virtual reality can help the global mental health
crisis. 2021. Accessed March 6, 2021 from https://www.forbes.
com/sites/solrogers/2019/05/15/how-virtual-reality-can-help-
the-global-mental-health-crisis/#321c60ef28f7

Kruse CS, Argueta DA, Lopez L, Nair A. Patient and provider
attitudes toward the use of patient portals for the management
of chronic disease: a systematic review. ] Med Internet Res 2015;
17(02):e40

Thakkar J, Kurup R, Laba TL, et al. Mobile telephone text messaging
for medication adherence in chronic disease: a meta-analysis.
JAMA Intern Med 2016;176(03):340-349

Triantafyllidis A, Kondylakis H, Votis K, Tzovaras D, Maglaveras N,
Rahimi K. Features, outcomes, and challenges in mobile health
interventions for patients living with chronic diseases: A review
of systematic reviews. Int ] Med Inform 2019;132:103984

Applied Clinical Informatics  Vol. 13 No. 3/2022 © 2022. Thieme. All rights reserved.

765

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


https://www.cdc.gov/chronicdisease/about/index.htm
https://www.cdc.gov/chronicdisease/about/index.htm
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://www.healthit.gov/sites/default/files/pdf/health-information-technology-fact-sheet.pdf
https://www.healthit.gov/sites/default/files/pdf/health-information-technology-fact-sheet.pdf
https://www.forbes.com/sites/solrogers/2019/05/15/how-virtual-reality-can-help-the-global-mental-health-crisis/&x0023;321c60ef28f7
https://www.forbes.com/sites/solrogers/2019/05/15/how-virtual-reality-can-help-the-global-mental-health-crisis/&x0023;321c60ef28f7
https://www.forbes.com/sites/solrogers/2019/05/15/how-virtual-reality-can-help-the-global-mental-health-crisis/&x0023;321c60ef28f7

766 HIT Use among Patients with Chronic Disease

8

(=)

Applied Clinical Informatics

Rajamani G, Kurina L, Rosas LG. Investigating Health Information
Technology Usage by Sociodemographic Subpopulations to In-
crease Community Engagement in Healthcare: An Analysis of the
Health Information National Trends Survey. AMIA Annual Sym-
posium Proceedings November 2021

Ojinnaka CO, Adepoju OE. Racial and ethnic disparities in health
information technology use and associated trends among indi-
viduals living with chronic diseases. Popul Health Manag 2021;24
(06):675-680

National Cancer Institute (NCI) Health Information National
Trends Survey (HINTS). 2019. Accessed September 5, 2021 from
https://hints.cancer.gov/

National Cancer Institute (NCI) HINTS 5, Cycle 4. 2020Survey
Materials. 2020. Accessed July 14, 2021 from: https://hints.
cancer.gov/data/survey-instruments.aspx#H5C4

National Cancer Institute (NCI) HINTS 5 Web Pilot Results Report.
2019. Accessed September 5, 2021 from https://hints.cancer.
gov/docs/methodologyreports/HINTS_WebPilotResultsReport.pdf
Bernell S, Howard SW. Use your words carefully: what is a chronic
disease? Front Public Health 2016;4:159

National Cancer Institute (NCI) Health Information National
Trends Survey annotated form. 2020. Accessed September 5,

Vol. 13 No. 3/2022 © 2022. Thieme. All rights reserved.

16

18

20

Rajamani et al.

2021 from: https://hints.cancer.gov/docs/Instruments/HINTS5_
Cycle4_AnnotatedInstrumentEnglish.pdf

Liu SY, Wrosch C, Morin AJS, Quesnel-Vallée A, Pruessner ]C.
Changes in self-esteem and chronic disease across adulthood: a
16-year longitudinal analysis. Soc Sci Med 2019;242:112600
Adrian-Arrietta L, Casas-Fernandez de Tejerina JM. Self-percep-
tion of disease in patients with chronic diseases [in Spanish].
Semergen 2018;44(06):335-680

Health Quality Ontario. Internet-delivered cognitive behavioral
therapy for major depression and anxiety disorders: a health
technology assessment. Ont Health Technol Assess Ser 2019;
19(06):1-199

Andrews G, Basu A, Cuijpers P, et al. Computer therapy for the
anxiety and depression disorders is effective, acceptable and
practical health care: An updated meta-analysis. ] Anxiety Disord
2018;55:70-78

Mukhopadhyay S, Basak R, Khairat S, Carney TJ. Revisiting pro-
vider role in patient use of online medical records. Appl Clin
Inform 2021;12(05):1110-1119

TEVA. Healthcare technology: a need for accessibility. 2020.
Accessed December 11, 2021 from: https://respiratorycarev2.-
com/healthcare-technology-a-need-for-accessibility/

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


https://hints.cancer.gov/
https://hints.cancer.gov/data/survey-instruments.aspx&x0023;H5C4
https://hints.cancer.gov/data/survey-instruments.aspx&x0023;H5C4
https://hints.cancer.gov/docs/methodologyreports/HINTS_WebPilotResultsReport.pdf
https://hints.cancer.gov/docs/methodologyreports/HINTS_WebPilotResultsReport.pdf
https://hints.cancer.gov/docs/Instruments/HINTS5_Cycle4_AnnotatedInstrumentEnglish.pdf
https://hints.cancer.gov/docs/Instruments/HINTS5_Cycle4_AnnotatedInstrumentEnglish.pdf
https://respiratorycarev2.com/healthcare-technology-a-need-for-accessibility/
https://respiratorycarev2.com/healthcare-technology-a-need-for-accessibility/

