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Abstract

Background: Despite the role of health information technology (HIT) in patient engagement processes and government incentives
for HIT development, research regarding HIT is lacking among older adults with a high burden of chronic diseases such as cancer.
This study examines the role of selected sociodemographic factors and cancer-related fatalistic beliefs on patient engagement
expressed through HIT use for patient engagement in adults aged ≥65 years. We controlled for cancer diagnosis to account for
its potential influence on patient engagement.

Objective: This study has 2 aims: to investigate the role of sociodemographic factors such as race, education, poverty index,
and psychosocial factors of cancer fatalistic beliefs in accessing and using HIT in older adults and to examine the association
between access and use of HIT in the self-management domain of patient activation that serves as a precursor to patient engagement.

Methods: This is a secondary data analysis of a subset of the Health Information National Trend Survey (Health Information
National Trend Survey 4, cycle 3). The subset included individuals aged ≥65 years with and without a cancer diagnosis. The
relationships between access to and use of HIT to several sociodemographic variables and psychosocial factors of fatalistic beliefs
were analyzed. Logistic and linear regression models were fit to study these associations.

Results: This study included 180 individuals aged ≥65 years with a cancer diagnosis and 398 without a diagnosis. This analysis
indicated that having less than a college education level (P=<.001), being an individual from an ethnic and minority group
(P=<.001), and living in poverty (P=.001) were significantly associated with decreased access to HIT. Reduced HIT use was
associated with less than a college education (P=.001) and poverty(P=.02). This analysis also indicated that fatalistic beliefs about
cancer were significantly associated with lower HIT use (P=.03). Specifically, a 1-point increase in the cancer fatalistic belief
score was associated with a 36% decrease in HIT use. We found that controlling for cancer diagnosis did not affect the outcomes
for sociodemographic variables or fatalistic beliefs about cancer. However, patients with access to HIT had a self-management
domain of patient activation (SMD) score of 0.21 points higher (P=.003) compared with patients who did not have access. SMD
score was higher by 0.28 points (P=.002) for individuals who used HIT and 0.14 points higher (P=.04) who had a prior diagnosis
of cancer.
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Conclusions: Sociodemographic factors (education, race, poverty, and cancer fatalistic beliefs) impact HIT access and use in
older adults, regardless of prior cancer diagnosis. Among older adults, HIT users report higher self-management, which is essential
for patient activation and engagement.

(JMIR Aging 2023;6:e44777) doi: 10.2196/44777
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Introduction

Background
Patient engagement (PE) has gained prominence as a major
component of achieving key performance indicators in health
care [1-3]. PE in health care decision-making has become an
expectation worldwide but lacks planning, design, and precision
in specific medical settings and populations, specifically older
adults [4,5]. Engagement is described as a cognitive and
emotional state expressed through observable behaviors [6]. As
a process, PE can go through significant stages: engaging,
staying engaged, disengaging, and reengaging [7]. Health
information technology (HIT) is a powerful yet underutilized
tool for PE across many medical specialties [8-12]. HIT is a
broad term encompassing an array of technologies referring to
electronic health records, personal health records, patient portals,
secure access to email providers, or requesting electronic
prescribing [13-15] to collect, store, share, and analyze health
information [16]. HIT has shown promising results in improving
the quality of life and self-management of people with multiple
chronic illnesses [17]. The prevalence of chronic diseases among
older adults is considerably higher, with almost 95% having at
least 1 and approximately 80% experiencing 2 or more such
conditions [18].

Despite the emphasis and government spending on HIT and its
role in PE, critical discussions regarding its access and use
among older adults are insufficient. Evidence suggests that using
HIT to communicate with providers is not always discussed
during medical consultations [19]. Furthermore, in most cases,
HIT access has been discussed in previously engaged patients
[20]. Therefore, digital inclusion emerges as a social determinant
of health when specific populations, including older adults, face
barriers owing to limited access, non-English language
availability, or insufficient knowledge to use digital technology
[21]. Older adults are part of a growing and racially diverse
group in the United States [22]. Despite being late adopters of
technology, their use of the internet has been on the rise. From
a reported 14% in 2000, it skyrocketed to 64% in 2016, and
more recently reached 75% [23,24]. Nevertheless, there is a
lack of comprehensive understanding of the impact of HIT
access and use on self-management and engagement processes
in older adults [25-27].

Cancer is a chronic disease that requires patients to engage with
a health care team over time to discuss different treatment
options [28]. PE in cancer care delivery results in higher quality
of care, greater patient satisfaction, and improved cost
containment [29-31]. Although further research is needed on
the use of HIT among older adults diagnosed with cancer, it has
been observed that these patients tend to demonstrate higher

levels of activation and engagement in their health care. This
can be attributed to the existing body of literature that
underscores the advantages of HIT and the supportive role
played by oncology health care providers [32-36]. Therefore,
to investigate the influence of HIT use in older adults, we
examined specific sociodemographic and psychosocial factors
of fatalistic beliefs while accounting for the potential impact of
a cancer diagnosis, which might affect their level of engagement.

In this analysis, we used selected demographic variables such
as age, sex, race, education level, household income, and poverty
level on the access and use of patient portals in older adults. All
these variables are associated with HIT access and use in adults
[37-39]; however, these variables have been limited to older
adults, where the burden of chronic disease is high [40].
Furthermore, the association between HIT use and PE in older
adults has not been previously assessed. Consequently, we
introduced an additional objective to examine the relationship
between HIT use and the self-management domain (SMD) of
patient activation, which is a precursor to PE [41,42].

Accessing HIT entails using tools to access health information.
It describes passive, one-way information access and can replace
or enhance in-person interaction with the health care system or
provider [43]. Use refers to actions taken after access to HIT to
generate knowledge to engage in health care [44]. In addition,
PE is a phenomenon that is deeply psychological and results
from the cognitive, emotional, and behavioral endorsement of
individuals toward their health care [6]. Therefore, in addition
to focusing on sociodemographic factors, we examined fatalistic
beliefs about cancer regarding access and use of HIT. Cancer
fatalism refers to a belief or attitude that cancer is an
unavoidable and inevitable disease and that there is little or
nothing individuals can do to prevent it or improve their chances
of survival if diagnosed. This fatalistic perspective may lead
the general public to dismiss the importance of adopting healthy
behaviors and participating in preventive screenings [45-48].
The impact of these beliefs on the use of HIT tools for PE is
unknown; hence, we included cancer fatalism in our analysis.

Finally, we included an SMD for patient activation. Patient
activation, as developed by Hibbard et al [49], refers to an
individual’s knowledge, skills, and confidence in managing
their own health and health care especially in older adults
[49,50]. The concept of patient activation was found to have 5
domains: self-management, collaboration with the provider,
maintenance of health functions, prevention of decline, and
access to appropriate and high-quality care. We used the SMD,
which refers to behaviors associated with taking action to
manage and engage in one’s care and is negatively associated
with fatalism about one’s health [49]. Recent evidence indicates
that self-management and patient activation can be supported

JMIR Aging 2023 | vol. 6 | e44777 | p. 2https://aging.jmir.org/2023/1/e44777
(page number not for citation purposes)

Zaidi et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.2196/44777
http://www.w3.org/Style/XSL
http://www.renderx.com/


by the use of HIT [51]; however, this relationship has not yet
been examined in older adults. Patients with a diagnosis of
cancer are reported to have 70% higher odds of being activated
[32,35], hence we controlled for the effect of cancer diagnosis.

Specific Aims
Below are our specific aims and hypotheses.

Aim 1
We aim to examine the relationship between selected
patient-specific sociodemographic (education, income, and race)
and psychosocial factors (fatalistic beliefs) on access to and use
of HIT in individuals when controlled for cancer diagnosis:

• Hypothesis 1-a: we hypothesize that a stronger association
exists between older adults’ education and access to and
use of HIT in individuals when controlled for cancer
diagnosis.

• Hypothesis 1-b: we hypothesize that there is a stronger
association between access and use of HIT among White
individuals and people of color when controlled for cancer
diagnosis.

• Hypothesis 1-c: we hypothesize that there is a stronger
association between older adults’ income and access to and
use of HIT in individuals when controlled for cancer
diagnosis.

• Hypothesis 1-d: we hypothesized that having more fatalistic
beliefs about cancer will negatively affect access to and use
of HIT in individuals when controlled for cancer diagnosis.

Aim 2
We aim to examine the relationship between access to and use
of HIT and the SMD score of patient activation measures in
older adults, when controlled for cancer diagnosis:

• Hypothesis 2-a: low access to and use of the HIT will result
in lower scores of the SMD of patient activation measure
in individuals controlling for cancer diagnosis.

Methods

Data Source
This study is based on the Health Information National Trends
Survey (HINTS), a dynamic resource for studying consumer
engagement in health communication research [52]. Since its
first cycle in 2003, a total of 14 cycles have addressed different
health communication topics. HINTS 4 cycle 3 is the only cycle
that has a measure for the SMD of patient activation, one of the
main outcome variables for this proposed study, and is a
precursor to the PE process. Therefore, we used HINTS 4 cycles
3 for this analysis.

In the original data set, the target population was adults aged
18 years or older in the civilian noninstitutionalized population
of the United States. The third of 4 cycles, cycle 3, was
conducted from September 2013 to December 2013. One
respondent per household was selected for this cycle. The adults
were selected by asking those with the next birthday to complete
the survey. The Spanish questionnaire was also included in the
package. The sampling frame consisted of a database of all
nonvacant addresses used by the Marketing System Group to

provide random samples of addresses. The sampling frames of
the addresses were grouped into 3 explicit sampling strata. These
groups consisted of addresses in areas with a high concentration
of racial minority populations, areas with low concentrations
of racial minority populations, and addresses located in counties
comprising Central Appalachia regardless of the racial minority
population.

Study Design
The cross-sectional analysis for this study was limited to a subset
of the original data set and included participants aged ≥65 years.
The total number of individuals over 65 years of age with a
diagnosis of cancer was 261 (180 after accounting for the
missingness of variables used in the analyses) and without
diagnosis was 604 (398 after accounting for the missingness of
variables used in the analyses). HINTS 4 cycle 3 data were
weighted using jackknife variance estimation to produce a
representative sample of the US population [53].

Measurements

Overview
First, access to HIT and use of HIT were dependent variables,
and the independent variables were education, race, poverty
level, income level, and fatalistic beliefs about cancer. For the
second aim, we used access to and use of HIT as independent
variables and the SMD of patient activation as a dependent
variable to predict the effect of access to and use of HIT on
SMD.

Access to HIT
In this study, access to the HIT variable was determined if an
individual had access to the internet and knowledge about their
provider maintaining electronic medical records. Access to the
HIT was measured by combining 2 items, B1 and E1. The first
variable, B1, asked individuals if they had access to the internet,
and the second variable, E1, asked if they knew if their physician
maintained their medical information in a computerized system.
Access was given a score of 1 if both variables were affirmative
and a score of 0 if one or both variables were reported to be
absent. These 2 variables were combined to form a dichotomous
variable that describes an individual’s access to HIT as a yes
or no response.

Use of HIT
In this study, the use of the HIT was quantified by creating a
score variable by combining answers to 6 questions in the
survey. One point was given for affirmative responses to item
B5 (g), “In the last 12 months, have you used the internet to
keep track of personal health information such as care received,
test results, or upcoming appointments?”; item B5 (h), “In the
last 12 months, have you used email or the Internet to
communicate with a doctor or a doctor’s office?”; and 4 items
in B6, “In the past 12 months, have you used any of the
following to exchange medical information with a health care
professional: a. email, b. text message, c. an app on a
smartphone or mobile device, d. video conference.” Owing to
the minimal number of patients indicating text and app use, we
dichotomized the use variable. If any individual used any of the
communication channels with a provider in the last 12 months,
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they had a value of 1 for utility, and if they did not use these
channels, they had a value of 0. These items were selected based
on the use of the term HIT in the literature [54,55].

The Self-Activation Domain of Patient Activation
The domain of self-management for patient activation was
operationalized using 6 questions from HINTS, adapted from
the work by Hibbard et al [49]. In this study, these 6 items
indicate that the patient has the confidence and ability to obtain
the desired information about treatment or therapy. These
questions were item D3 of the survey. One point each was given
to the affirmative responses to questions, “In general, how often
do you take with you a list of questions or concerns; take a list
of all their prescribed medicines to the doctor; ask the doctor
to explain a test, treatment, or procedure to them in detail; read
information about new prescriptions, such as side effects and
precautions; do research on a health and medical topic after
seeing their doctor, and take with them any kind of health
information they have found during doctor visits.” This resulted
in scores ranging from 0 to 6, with 0 indicating the lowest level

of self-management and 6 the highest level. Our use of these
items was consistent with their previous use [55].

Sociodemographic Variables
Sociodemographic variables included race, education level, and
income. Race was coded as a binary variable (White vs person
of color), whereas education level and income were coded as
categorical variables. Education level was used as a proxy for
health literacy because a significant number of participants were
missing observations related to health literacy items in the
survey, and education had a high correlation with the items used
to quantify health literacy. Education was divided into 3
categories, and income was divided into 4 categories. See Table
1 for the details of each category. In addition to conducting our
analysis with income categories, we created a poverty variable
by combining household income and the US poverty index from
2013 to (ASPE 2013 Poverty Guidelines, office of the assistance
secretary for planning and evaluation [56]) run our analysis with
both income and poverty index.
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Table 1. Descriptive statistics of sample (N=578)a.

Without a diagnosis of cancer (n=398)With a diagnosis of cancer (n=180)

Outcomes (engagement process)

Utility of HITb, n (%)

75 (18.8)45 (25)Yes

323 (81.2)135 (75)No

Access to HIT, n (%)

192 (48.2)96 (53.3)Yes

206 (51.8)84 (46.7)No

2.608 (0.7)2.737 (0.6)Self-management domain score, mean (SD)

Sociodemographics, n (%)

Race and ethnicity

306 (76.9)157 (87.2)White

92 (23.1)23 (12.8)People of color

Socioeconomic, n (%)

Education

48 (12.1)22 (12.2)<12 y

160 (40.2)65 (36.1)12 y or completed high school

190 (47.7)93 (51.7)Post high school training and college

Income (US $)

84 (21.1)32 (17.8)0-14,999

185 (46.5)73 (40.6)15,000-49,999

91 (22.9)58 (32.2)50,000-99,999

38 (9.5)17 (9.4)>99,000

Poverty

216 (54.3)78 (43.3)Yes

182 (45.7)102 (56.7)No

Psychosocial , mean (SD)

2.53 (0.62)2.36 (0.60)Fatalistic beliefs

aValues are n (%) for binary and categorical variables and mean (SD) for continuous variables.
bHIT: health information technology.

Cancer Fatalistic Belief
Cancer fatalistic beliefs were operationalized with questions in
items M5 (a, b, c, and e): “It seems like everything causes
cancer,” “There is not much you can do to lower your chances
of getting cancer,” “There are so many different
recommendations about preventing cancer, it’s hard to know
which ones to follow,” and “When I think about cancer, I
automatically think about death.” These questions have been
used in several previous studies to determine fatalism [47,57,58].
The last item, “When I think about cancer, I automatically think
of death,” was new to this survey. All items were pretested with
cognitive interviews and included in a national pilot test of 172
adults to ensure content validity before being included in the
HINTS survey [59]. The answers to these questions ranged from
1 to 4 (from strongly agree to strongly disagree). For this

analysis, the items were combined to yield a score for fatalistic
beliefs.

Statistical Analyses
We fit logistic regression and linear regression models in 2
independent samples of older adults: those with and those
without a diagnosis of cancer using Stata (version 15;
StataCorp). This analysis was run on weighted data to generalize
the results to the entire US population. We included interaction
terms to test each hypothesis and examine whether there is a
difference among individuals who have had a diagnosis of
cancer compared with those who have not.

Ethical Consideration
This study was granted exempt status by the Institutional Review
Board at the University of Massachusetts Boston, as the data
used in this research is publicly accessible and has been
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de-identified per guideline(s): 45 CFR 46.104(d)(4) for
secondary research for which consent is not required.

Results

Aim 1
To examine the relationship between selected patient-specific
sociodemographic (education, income, and race) and
psychosocial factors (fatalistic beliefs) on access to and use of
HIT in individuals when controlled for cancer diagnosis.

Hypothesis 1-a
We hypothesized that a stronger association exists between
older adults’ education and access to and use of HIT in
individuals when controlled for cancer diagnosis.

Education level was used as a proxy for health literacy because
a significant number of participants had missing observations
related to health literacy items in the survey, and education had
a high correlation with the items used to quantify health literacy.
Two separate logistic regression models were used to analyze

the association between education level and access to and use
of HIT for cancer diagnosis. For access, individuals with an
education level higher than college level or above were 7.52
(95% CI 3.66-15.48; P<.001) times more likely to have access
to HIT, whereas those with a high school diploma or post high
school training were 1.93 times (95% CI 1.005-3.70; P=.048)
more likely to use HIT, compared with those with less than 12
years of schooling (Table 2). For the use of HIT, this analysis
showed that higher education levels were associated with higher
odds of using HIT. Those who had a college education or above
were 3.43 (95% CI 1.32-8.9; P=.001) times more likely to use
HIT, whereas those with a high school diploma or post–high
school training were 1.33 (95% CI 0.54-3.3; P=.53) times more
likely to use HIT, compared with those with less than 12 years
of schooling. The result was statistically significant at the α
=.05 level for individuals with at least a high school education
for access to HIT and for those with a college education or
higher for use of HIT. Hence, this hypothesis was supported in
this analysis. There was no significant difference in access to
(P=.28) or use of HIT (P=.20) in individuals when controlled
for cancer diagnosis.

Table 2. Results of univariate models controlling for education.

Use of HITAccess to HITaPredictor

P valueOR (95% CI)P valueORb (95% CI)

.201.03 (0.802-2.73).282.13 (0.53-8.4)Cancer

Education

N/A1N/Ac1Reference (<12 years of schooling)

.531.33 (0.54-3.3).0481.93 (1.005-3.70)High school or after high school

.0013.43 (1.32-8.9)<.0017.5 (3.66-15.48)Some college and graduate

aHIT: health information technology.
bOR: odds ratio.
cN/A: not applicable.

Hypothesis 1-b
We hypothesize that there is a stronger association between
access and use of HIT among White individuals and people of
color when controlled for cancer diagnosis.

Similar to the models mentioned above, we fit 2 logistic
regression models to analyze the association between race and
access and use of HIT, controlling for cancer diagnosis. Our
sample size of people of color was small. Only 12.8% (23/180)
of the individuals with a cancer diagnosis and 23.1% (92/398)
of those without a cancer diagnosis were people of color. Due

to the limited number of people of color in the sample, we did
not stratify the individuals by race.

For access, compared with people of color, individuals who
identified as White were 2.47 (95% CI 1.51-4.05; P<.001) times
more likely to have access to HIT, whereas there was no
significant difference about their use of HIT (P=.68). Hence,
this hypothesis was supported for access to HIT but not for the
use of HIT in this analysis. There was no significant difference
in access to (P=.68) or use of HIT (P=.16) in individuals when
controlled for cancer diagnosis in this hypothesis as well (Table
3).
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Table 3. Results of univariate models controlling for race.

Use of HITAccess to HITaPredictor

P valueOR (95% CI)P valueORb (95% CI)

.161.52 (0.84-2.7).680.95 (3.52-1.87)Cancer

Race

N/A1N/Ac1Reference (ethnic and minority groups)

.681.13 (0.616-2.08)>.0012.47 (1.51-4.05)White

aHIT: health information technology.
bOR: odds ratio.
cN/A: not applicable.

Hypothesis 1-c
We hypothesized that there is a stronger association between
older adults’ income and access to and use of HIT in individuals
when controlled for cancer diagnosis.

We fit 2 logistic regression models for this hypothesis to analyze
the association between income and access to and use of HIT
to control for cancer diagnoses. In addition to household income,
we incorporate the number of individuals living in a household
to create a dichotomous poverty index. Income alone, as well
as poverty, were significantly associated with access to and use
of HIT. Individuals living in poverty were 79% less likely to
have access to HIT (odds ratio 0.21, 95% CI 0.14-0.32; P<.001)
and used 44% less HIT (odds ratio 0.56, 95% CI 0.33-0.93;
P=.02) compared with individuals not living in poverty. Using
income alone, compared with those with a household income

of CAD $13,499 (US $14,999) or less, those with household
incomes of CAD $13,500 (US $15,000) to CAD $4410 (US
$49,000) were 4.4 (95% CI 2.5-7.8; P<.001) times more likely
to access and 1.9 (95% CI 0.98-3.90; P=.06) times more likely
to use HIT. Those with household incomes of CAD $45,000
(US $50,000) to CAD $89,100 (US $99,000) were 13.42 (95%
CI 6.7-26.50; P<.001) times more likely to have access and 2.83
(95% CI 1.3-6.17; P=.008) times more likely to use HIT. Those
with household incomes of above CAD $89,100 (US $99,000)
were 18.7 (95% CI 7.4-46.86; P<.001) times more likely to
have access and 4.05 (95% CI 1.57-10.47; P=.004) times more
likely to use HIT. Hence, this hypothesis was supported in this
analysis for access and use of HIT. Similar to the above 2
hypotheses, there was no significant difference in access to
(P=.79) or use of HIT (P=.21) in individuals when controlled
for cancer diagnosis (Table 4).

Table 4. Results of univariate models controlling for poverty and income.

Use of HITAccess to HITaPredictor

P valueOR (95% CI)P valueORb (95% CI)

.211.54 (0.9-2.64).791.07 (0.63-1.8)Cancer

Poverty

N/A1N/Ac1Reference (not living in poverty)

.020.56 (0.33-0.93)<.0010.21 (0.14-0.32)Living in poverty

.981.01 (0.26-3.8).801.74 (0.55-5.55)Cancer

Income (US $)

N/A1N/A1Reference (0-14,999)

.061.95 (0.98-3.90)<.0014.44 (2.5-7.8)15,000-49,999

.0082.83 (1.3-6.17)<.00113.42 (6.7-26.50)50,000-99,000

.0044.05 (1.57-10.47)<.00118.7 (7.4-46.84)>99,000

aHIT: health information technology.
bOR: odds ratio.
cN/A: not applicable.

Hypothesis 1-d
We hypothesized that having more fatalistic beliefs about cancer
will negatively affect access to and use of HIT in individuals
when controlled for cancer diagnosis.

We used 2 logistic regression models were used to test this
hypothesis. The model showed that the cancer fatalistic belief
score was not associated with access to HIT (odds ratio 0.64,
95% CI 0.46-0.88; P=.07). However, the cancer fatalistic belief
score was significantly associated with the use of HIT (odds
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ratio 0.64, 95% CI 0.42-0.96; P=.03); specifically, a 1-point
increase in the fatalistic belief score was associated with a 36%
decrease in the use of HIT. Hence, this hypothesis was not
supported for access to HIT but was supported for the use of

HIT. In line with all the aforementioned hypotheses, no
significant differences were observed in access to (P=.75) or
use of HIT (P=.87) among individuals after controlling for
cancer diagnosis (Table 5).

Table 5. Results of univariate models controlling for cancer fatalistic beliefs score.

Use of HITAccess to HITaPredictor

P valueOR (95% CI)P valueORb (95% CI)

.871.14 (0.211-22).750.78 (0.18-3.42)Cancer

.030.64 (0.42-0.96).070.64 (0.46-0.88)Fatalistic beliefs score

aHIT: health information technology.
bOR: odds ratio.

Aim 2: Hypothesis 2-a
To examine the relationship between access to and use of HIT
and the SMD score of patient activation measures in older adults,
when controlled for cancer diagnosis.

Low access to and use of the HIT will result in lower scores of
the SMD of patient activation measure in individuals controlling
for cancer diagnosis.

To test this hypothesis, we conducted a linear regression analysis
to investigate the association between the SMD and access to
and use of HIT diagnoses. Patients with access to HIT had an
SMD score of 0.21 (95% CI 0.07-0.34; P=.003) points higher
than patients who do not have access to HIT when controlling
for cancer diagnosis. This finding was significant at α=.05
significance level. There was no difference in this association
when controlling for cancer (P=.11; Table 6).

Table 6. Model coefficients and P values for the association between self-management domain (outcome) and access to health information technology
(HIT) and cancer diagnosis (predictors).

P valueCoefficient (95% CI)Predictor

.110.137 (−0.03 to 0.31)Cancer

.0030.21 (0.07 to 0.34)Access to HIT

The second model indicated that the SMD score was higher by
0.28 (95% CI 0.11-0.45; P=.02) points for individuals who used
HIT when controlling for cancer. Moreover, on average, those

with cancer diagnosis reported an SMD score 0.14 (95% CI
0.006-0.278; P=.04) points higher than those who did not have
the diagnosis when controlling for HIT use (Table 7).

Table 7. Model coefficients and P values for the association between self-management domain (outcome) and use of health information technology
and cancer diagnosis (predictors).

P valueCoefficient (95% CI)Predictor

.040.142 (0.006-0.278)Cancer

.0020.28 (0.11-0.45)Use

Discussion

Principal Findings
The results of this analysis indicated that lower than a college
education level, being a person of color, and living in poverty
were significantly associated with access to HIT. Lower use of
HIT was associated with lower than college education level and
living in poverty. An additional finding of this analysis is the
role of fatalistic beliefs in the use of HIT. Higher cancer
fatalistic belief scores were significantly associated with lower
use of HIT: a 1-point increase in the cancer fatalistic belief score
was associated with a 36% decrease in the use of HIT.
Furthermore, higher SMD scores for patient activation measures
were significantly associated with higher access to and use of
the HIT. Controlling for the diagnosis of cancer did not result

in significant differences in the above findings, except for the
SMD score and use of HIT.

Our first aim related to sociodemographic characteristics of
education, race, and income and their effect on HIT use in older
adults was similar to the general population use of HIT [20,37].
Being a person of color was significantly associated with lower
access but not with lower use of HIT. One novel finding of our
study was the role of psychological factors of fatalistic beliefs
in the use of HIT. This association was not true for access to
HIT. This provides evidence that fear related to the trigger factor
of a cancer diagnosis may also drive engagement behaviors in
treatment decision-making by having a negative effect on the
HIT, which is a tool for PE [2,12]. We controlled for cancer
diagnosis in this analysis as cancer patients are reported to be
more actively engaged in their care [35,60]; hence, we originally
hypothesized that having that diagnosis may affect the
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association between access to and use of HIT and education,
race, household income, poverty level, and cancer fatalistic
beliefs. However, we did not find no significant difference was
observed.

Our second aim was to observe higher SMD scores in the SMD
of patient activation in cancer patients, consistent with prior
research suggesting that dealing with the health care system for
an extended period may increase patient activation in patients
with or before the diagnosis of cancer [32]. After adjusting for
the presence of a cancer diagnosis to consider its impact on
preexisting health care engagement, we observed that patients
who reported access to and use of HIT had significantly higher
SMD scores. This suggests that HIT may enhance
self-management in older adults irrespective of whether they
have a prior cancer diagnosis. Consequently, our findings may
have broader implications for other chronic diseases, as HIT
can play a crucial role in encouraging older adults’ active
engagement in their health care.

It is also important to consider that using HIT tools is not a
replacement for actual patient-provider interaction and does not
diminish the human factor of health care. HIT is not able to
incorporate emotional experiences, even though it may change
with wider adoption of artificial intelligence in the health care
universe [61]. Instead, it is a facilitator of engagement behaviors
that could potentially bridge socioeconomic and communication
gaps [36,62,63]. Even when patients mostly rely on medical
professionals for medical knowledge regarding their diagnosis
and treatment [64], those with better access to medical
information technology support have a more positive attitude
toward engaging in medical decision-making, as it helps in
relative information seeking to relieve anxiety [65,66].
Nevertheless, face-to-face encounters or other communication
methods are essential to clarify information, as test results can
occasionally be misinterpreted by patients or caregivers, leading
to anxiety [37].

In older adults, the use of HIT tools may not always be desired
because of functional impairments, lack of self-efficacy related
to lower internet-related literacy, or preference to speak to the
provider [67-70]. Various other factors, such as age over 75
years [71], gender, socioeconomic status, ease of use, facilitating
conditions, and individuals’ attitudes and behaviors are also
reported to be associated with the preference for use of HIT in
older adults [71]. However, such a preference should not be
automatically assumed, given the advantages that HIT use can
offer. Providers and health systems should provide equal
opportunities for older adults to use various HIT tools as
additional channels to engage in medical care if they are
interested in using such tools [72]. In addition, different age
cohorts of adults above 65 years may have different use of HIT
channels, such as patient portals [36,73]. Current literature on
digital health interventions often treats older adults as a uniform
group, overlooking the diversity in age definitions among seniors
[74]. In addition, using social media to acquire health knowledge
is significantly linked to the use of HIT. The use of social media
to deal with social isolation is increasing among older adults
[75,76], making the incorporation of HIT highly desirable for
them. This is particularly true regarding facilitating

communication with health care providers and alleviating
caregiving responsibilities placed on their family members [71].

Notably, psychosocial factors were equally important. Miller
[77] broadly characterizes people as either “monitors” or
“blunters” in the face of perceived medical threats. “Monitors”
are individuals who are highly attentive and sensitized, and tend
to amplify threats, whereas “blunters” avoid and minimize the
same threats. Information needs may differ among individuals
based on their personality styles [78,79]. HIT can act as a
supplementary resource of information for individuals when
older adults or their caregivers need more comprehensive details
to alleviate their anxiety, especially when time constraints
prevent health care providers from addressing all their questions
and concerns. Hence, the preference for the use of HIT should
be tailored according to the needs and preferences of a particular
patient, regardless of age. Our analysis adds fatalistic beliefs
about cancer as an additional psychosocial factor that may
impact an individual’s preference for HIT use regardless of
having a past cancer diagnosis. Cancer fatalism refers to a belief
or attitude held by some individuals that cancer is an inevitable
and uncontrollable disease and that there is little or nothing that
can be done to prevent or treat it effectively [80]. Previous
research has demonstrated that enhancing perceived confidence
in overcoming health information-seeking challenges can
potentially alleviate cancer fatalism [81]. HIT functions as an
additional information-seeking tool, making it worthwhile for
health care providers to promote its use. Importantly, provider
encouragement stands out as a significant factor that can
positively influence an individual’s adoption of HIT [82-84].

Limited access and use are social determinants of health [21],
and older adults are one of the main groups where HIT is
underutilized [85,86]. There are still opportunities to explore
new directions and future applications of HIT implementation
to engage older adults [27]. On the basis of our analysis, it is
evident that a digital divide still exists among older adults
regarding access to and use of HIT. Factors such as race,
education, income, poverty, and fatalistic beliefs contribute to
disparities in benefiting from HIT use at the individual level.
With race, it is interesting to note that access is associated with
being a person of color; however, use is not, which may suggest
that if access is available, use of HIT may not be associated
with being a person of color. In addition, higher SMD scores
were associated with increased use of HIT, indicating HIT’s
potential in promoting patient activation, leading to engagement
in health care in older adults.

Given the widespread adoption of HIT, it is crucial to carefully
assess interventions to ensure that they do not inadvertently
exacerbate social health inequalities [87]. Future research should
include diverse cohorts of older adults when designing HIT
channels, such as patient portals, to ensure user-friendly
interfaces tailored to their needs. Such an approach is embedded
in user-centered design, which is in line with precision medicine
that considers an individual’s specific sociodemographic and
psychosocial factors [88]. User-centric design identifies genuine
user requirements, reactions, and behaviors during design
iterations, and optimizes usability and functionality [89,90].
Exploring different user-centric designs for specific diseases,
such as cancer care, can be helpful for older adults who are at
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a higher risk of being diagnosed, and the information needs of
patients are higher [91]. In the context of cancer or other chronic
diseases, older adults may use web-based HIT tools in
collaboration with family members or friends to make complex
medical decisions [92,93]. Consequently, even if older adults
have limited electronic literacy, the support of a caregiver in
seeking information through HIT can still enhance their
engagement in health care.

The unique needs and preferences of older adults will enable
health care systems to effectively engage this population in their
care and ultimately improve overall health outcomes. During
chronic disease management visits for older adults, it is vital to
regularly evaluate their preferences and issues related to HIT
use and access. By addressing access barriers and enhancing
the use of HIT among older adults, health care systems can
advance health equity and diminish health disparities within
this demographic.

Limitations
The small sample size was a limitation of this study. Although
HINTS has multiple cycles, questions about SMD, a precursor
to PE processes, were only included in HINTS 4 cycle 3 and
were not included in any other cycle. Therefore, no other cycles
were combined with the data used to increase the sample size.
As survey weights were included in this analysis, these results
are applicable to the entire US population. However, as we were
unable to implement multiple imputations for missing values,
our sample size remained small. Furthermore, we dichotomized

the use of HIT because we did not have sufficient observations
for each of the HIT categories, such as email, text, electronic
medical records, video chat, or use of an app to communicate
with the provider. Therefore, we could not examine the
association of the combined effect of multiple channels of HIT
use on the SMD of patient activation.

Finally, only 12% of individuals with a cancer diagnosis and
23% of those without a cancer diagnosis were people of color.
Along with the dramatic aging of the US population over the
next several decades, there will be significant increases in racial
and ethnic diversity. Thus, it is insufficient to distinguish
between White individuals and people of color. Although a
dichotomous race variable was significantly associated with
less access to HIT, the numbers were too low, and further
stratification of race could not be performed. Hence, this analysis
does not portray a true picture of access to HIT across various
races in the United States.

Conclusions
Sociodemographic factors, including education, race, poverty,
and fatalistic beliefs about cancer, can impact the access and
use of HIT in older adults, regardless of whether they have a
history of a chronic disease such as cancer. These factors can
either hinder or promote technology adoption within this
population. Furthermore, older adults who use HIT frequently
report elevated levels of self-management, a crucial element of
patient activation that drives active engagement in managing
their health.
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