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Abstract

Objective: To examine the association of multimorbidity with health information technology use among adults in the USA.

Methods: We used cross-sectional study design and data from the Health Information National Trends Survey 5 Cycle 4.
Health information technology use was measured with ten variables comprising access, recent use, and healthcare manage-
ment. Unadjusted and adjusted logistic and multinomial logistic regressions were used to model the associations of multi-
morbidity with health information technology use.

Results: Among adults with multimorbidity, health information technology use for specific purposes ranged from 37.8% for
helping make medical decisions to 51.7% for communicating with healthcare providers. In multivariable regressions, indi-
viduals with multimorbidity were more likely to report general use of health information technology (adjusted odds ratios =
1.48, 95% confidence intervals = 1.01–2.15) and more likely to use health information technology to check test results
(adjusted odds ratios = 1.85, 95% confidence intervals = 1.33–2.58) compared to adults with only one chronic condition,
however, there were no significant differences in other forms of health information technology use. We also observed inter-
active associations of multimorbidity and age on various components of health information technology use. Compared to
younger adults with multimorbidity, older adults (≥ 65 years of age) with multimorbidity were less likely to use almost
all aspects of health information technology.

Conclusion: Health information technology use disparities by age and multimorbidity were observed. Education and inter-
ventions are needed to promote health information technology use among older adults in general and specifically among
older adults with multimorbidity.
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Introduction

Health information technology and multimorbidity

In 2018, over half of noninstitutionalized adults in the US
had at least one chronic health condition, with nearly
25% having multiple chronic conditions or multimorbid-
ity.1 Obtaining appropriate healthcare to manage these con-
ditions can prove challenging for many individuals2, 3;
however, there is evidence that technology-supported inter-
ventions may improve chronic disease self-care.4

Health information technology (HIT) is defined as the
exchange of health information in an electronic environment
including “storage, retrieval, sharing, and use of health care
information, data, and knowledge for communication and
decision making.”5 The diverse components of patient-
facing HIT include electronic portals that allow patients to
access their personal health records (PHRs), communicate
with their providers, schedule appointments, refill medica-
tions. They can also help patients utilize mobile health
Apps, wearables, telehealth, and access internet-based
health information, and education.6 These tools can foster
remote patient management, patient education, and patient-
provider interactions, which may be especially useful for
patients with chronic conditions.7 However, current litera-
ture findings are quite diverse, many factors can affect HIT
use among individuals with multimorbidity including demo-
graphics, environment, lifestyle practices, and socio-
economic status.8,9 For example, one US national
representative survey study showed that respondents with
multimorbidity were more likely to share their medical
records with others. However, such trends diminished with
the increase in respondents’ age.10 Whereas another US
national survey study found that even with geriatric patients
with multimorbidity, their HIT use varied depending on
certain sociodemographic factors including race, education
level, region, and marital status.8 In addition to the different
HIT use with different demographic characteristics among
individuals with multimorbidity, their HIT-seeking behavior
could also be different when compared with their counter-
parts, indicating unique features of HIT uses among such a
cohort. For example, one study showed that individuals
with multimorbidity tended to seek more health information
toward disease treatment, whereas those without multimor-
bidity were more interested in disease diagnosis and preven-
tion.11 Whereas another study, using the same database,
found that health information-seeking behavior can be
varied due to different personal and environmental factors
in individuals with multimorbidity.12 Therefore, a holistic
review of HIT use status among individuals with multimor-
bidity seems to be important.

Given the high prevalence of multimorbidity (and its
adverse consequences on all aspects of an individual’s
health),13 multi-faceted self-management support to
improve outcomes in individuals with multimorbidity has

become a global priority. Of the numerous interventions,
policies, and programs that have been implemented to
manage multimorbidity,14 interventions that supported
patient self-management and integrated HIT were consid-
ered effective elements of multimorbidity care.15–18

Challenges with HIT

As HIT becomes more widely used, there is a greater pos-
sibility of disenfranchisement, disadvantage, and greater
social and economic costs for those on the negative side
of the “digital divide.”19 At least one study reports older
adults may be less likely to use HIT in general.20

However, there is some evidence that when HIT is per-
ceived as useful and has a low effort commitment, older
adults are more likely to adopt it, whereas cost value may
be a barrier to uptake.21 Some research has suggested that
older adults with multiple chronic conditions were more
likely to access their personal medical records or use the
internet for health-related tasks than those without, but
they also report significant differences by age.22,23 This is
a concern as the likelihood of having multimorbidity has
also been shown to increase with age.24

In addition to age-related barriers, individuals of all ages
with multimorbidity face a lack of eHealth tools available to
help manage their healthcare. For example, there is a scar-
city of eHealth tools to help manage high volumes of infor-
mation often from different healthcare systems; nor do they
provide resources or algorithmic methods to aid in clinical
decision-making.7,25 Further, what tools are available or
have been tried in clinical studies, can also be disruptive
to clinical workflows and challenging for these patients
and their caregivers to manage. This creates more hurdles
and decreases patients’ motivation to utilize the tools.21,25

Furthermore, individuals with multimorbidity dispropor-
tionately lack internet access, a basic cell phone, smart-
phone, or tablet compared to those without chronic
conditions.26

Justification

Thus, a holistic understanding of multimorbidity care man-
agement requires a clearer understanding of the type of HIT
currently being used by adults with multimorbidity.27

Previous literature has utilized data from both the
National Health Interview Survey (NHIS, 2012 and 2014)
and the Health Information National Trends Survey
(HINTS, 2014 and 2018); however, trends in usage may
have changed in the following years.23,26,28,29 Some
studies involved individuals with chronic conditions but
did not compare between those with multimorbidity,
those with one chronic condition, and those with
none.26,28 Another focused on one outcome measure of
ePHR use, defined only as whether an individual had low
or high frequency of accessing their own protected health
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information.23 Similarly, Zhang et al. utilized five measures
of HIT use from NHIS29; using HINTS we included a wider
range of variables to obtain a broader understanding of how
HIT is utilized in this population. Given the significant
potential benefits of HIT use among individuals with multi-
morbidity, it is important to assess the current HIT use
among these individuals to guide future interventions and
research. It is also important to compare their use specific-
ally to others without multimorbidity—instead of compar-
ing them only to those with no chronic conditions—as
effective management strategies and healthcare priorities
may differ between groups.25 Additionally, given how
quickly technology advances, using more recently available
data and covering a growing range of possible HIT uses will
provide more relevant, usable results for clinicians, policy-
makers, and patients alike.

Objective

Therefore, the purpose of this study is to determine the
prevalence of various components of HIT use among indi-
vidual adults with multimorbidity and to investigate the
association of multimorbidity to various components of
HIT use within a multivariable framework using data
from a nationally representative survey in the United
States. In addition to this, we also performed a sub-cohort
analysis specifically focusing on determining the HIT use
statuses interacting with age and multimorbidity.

Methods

Data source

We used a cross-sectional study design. Data were obtained
from the publicly available HINTS.30 HINTS is a nationally
representative, cross-sectional survey that focuses on health
communication in American adults. HINTS survey admi-
nistered by the National Cancer Institution with publicly
available data. The survey was randomly assigned to a
US address included in the Marketing Systems Group
(MSG) database. A full-sample weight used to calculate
population estimates and a replicate weight used to calcu-
late standard error estimates are provided to each completed
respondent. A detailed explanation can be found in the lit-
erature.31 This study used one wave, HINTS 5 Cycle 4, with
data collected by single-mode mail survey throughout 2020
with complete data collected from 3865 respondents (https://
hints.cancer.gov/data/survey-instruments.aspx#H5C4). For
this study, observations were excluded if they had missing
values for one or more of the variables: age, race/ethnicity,
sex, multimorbidity status, and HIT use. The final sample
included 3260 individuals. Due to the nature of de-identified
data, this study was exempted from review by the North
Texas Regional Institutional Review Board (IRB,
No.1705528-1).

Dependent variables

As stated in the introduction, HIT use can include a wide
range of activities all of which are important to individuals
with multimorbidity. In this study researchers selected and
agreed on 10 activities (Table 1) to include in the analysis
from survey questions relating to HIT access, use, and if
HIT has helped in their healthcare management. Most
dependent variables were dichotomized into yes/no
responses, however, questions that relied on whether the
respondent owned a smartphone were divided into three
categories to account for this potential disparity.

Key explanatory variables: multimorbidity
and its interaction with age

The primary independent variable of interest was the pres-
ence of multimorbidity. Multimorbidity was assigned one
of three categories based on the number of chronic condi-
tions an individual reported based on the question stem,
“Has a doctor or other health professional ever told you
that you had …” We included all the chronic conditions
mentioned in this survey. Chronic conditions included in
this variable were asthma or chronic obstructive pulmonary
disease, cancer, diabetes mellitus, hypertension, heart
disease, and depression. If an individual reported having
none of these conditions, then they were coded as having
no chronic conditions. If they reported only having one,
then they were coded as having no multimorbidity, and if
they reported having more than one they were coded as
having multimorbidity.

An interactive analysis of multimorbidity
and age interaction

Because increasing age has been associated with increasing
multimorbidity in previous literature, a new variable was
constructed to assess any interactions between multimor-
bidity and age in our sample by grouping individuals
based on both age and multimorbidity status. Age was
divided into two groups, with younger adults ages 18 to
<65 years and older adults≥ 65 years of age. Within each
age category individuals were further divided based on
whether they had multimorbidity, no multimorbidity, or
no chronic conditions at all. This resulted in six total
groups for analysis.

Other explanatory variables

Other factors used as explanatory variables included demo-
graphics, the physical environment, lifestyle practices, and
socioeconomic status. For demographic measures, we
included a categorical age variable (not included in the
age/multimorbidity interaction models), sex, and race/eth-
nicity. Physical environment variables included metro/non-
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metro living status and region (Northeast, Midwest, South,
West). Lifestyle practice variables included body mass
index (BMI) (underweight, normal, overweight, obese),
physical activity (5 times per week for at least 30 min,32

other exercise, no exercise), smoking status (current,
former, non-smoker), and healthcare visits in the past year
(none, 1-2, 3+ ). Socioeconomic measures included educa-
tion (less than high school, high school, some college,
college), annual income (less than 20k, 20–35k, 35–50k,
50–75k, 75k+ ), and health insurance status (insured/unin-
sured). For variables with missing values (education,
income, health insurance status, physical activity,
smoking status, and BMI), we created a missing indicator.
This category was included in the models.

Statistical analysis

Descriptive statistics were performed with weighted per-
centages reported. A Rao-Scott chi-square test, using the
jackknife variance estimation method and replicate

weights, was used to assess any significant differences
among groups. The associations of multimorbidity with
the HIT use variables (yes, no) were modeled using
unadjusted and adjusted logistic regression techniques,
while unadjusted and adjusted multinomial logistic regres-
sions were used for the remaining HIT use variables that
factored in whether or not the respondent had a smartphone.
We present the adjusted odds ratios (AOR) and 95% confi-
dence intervals (CIs) of multimorbidity from four models of
increasing complexity to determine if significant associa-
tions were maintained at each level. The first model con-
trolled for the common demographic factors of age, sex,
and race/ethnicity. In the second model, we additionally
controlled for socioeconomic (SES) predisposing factors,
namely, education and annual income level. The third
model included the preceding variables and the enabling
factors of health insurance status and metro/non-metro
status. Finally, the full model included all previous factors
and also added BMI, physical activity, smoking status, resi-
dential region, and number of healthcare provider visits in

Table 1. Selected survey questions and their associated variable names and levels of measurement.

HINTS 5, Cycle 4, 2020

Variable name Question Levels of measurement

Smart device Derived variable to categorize responses to device ownership question 1. Smartphone or tablet,
2. basic cell only or none

Internet use Do you ever go on-line to access the Internet or World Wide Web, or to send and
receive e-mail?

Yes, no

HIT use In the past 12 months have you used a computer, smart phone, or other electronic
means to look for health or medical information for yourself?

Yes, no

Mobile health app On your tablet or smartphone, do you have any apps related to health and wellness? Yes, no, no smart device

HIT talkdoc In the past 12 months have you used a computer, smart phone, or other electronic
means to use e-mail or the internet to communicate with a doctor or a doctor’s
office?

Yes, no

HIT test results In the past 12 months have you used a computer, smart phone, or other electronic
means to look up medical test results?

Yes, no

HIT make apt In the past 12 months have you used a computer, smart phone, or other electronic
means to make appointments with a health care provider?

Yes, no

HIT self-management Has your tablet or smartphone helped you track progress on a health-related goal,
such as quitting smoking, losing weight, or increasing physical activity?

Yes, no, no smart device

HIT decision Has your tablet or smartphone helped you make a decision about how to treat an
illness or condition?

Yes, no, no smart device

HIT discussion Has your tablet or smartphone helped you in discussions with your health care
provider?

Yes, no, no smart device

Note: Questions quoted from the HINTS 5 Cycle 4 2020 survey. HIT: Health information technology; HINTS: Health Information National Trends Survey.
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Table 2. Description of selected characteristics by multimorbidity status (row percentages)

Adults (age≥ 18 years)

HINTS 5, Cycle 4, 2020

Multimorbidity No multimorbidity
No chronic
conditions

Variable N Wt. % N Wt. % N Wt. % P-value

All 1195 29.7 1039 31.1 1026 39.2

Sex 0.040

Female 684 28.8 617 34.5 577 36.7

Male 511 30.6 422 27.6 449 41.8

Race/ethnicity <0.001

Non-Hispanic whites 751 32.8 648 31.4 607 35.8

African Americans 190 37.2 141 31.8 105 31.0

Hispanics 169 16.8 157 26.9 225 56.3

Other race/ethnicities 85 21.5 93 35.6 89 42.9

Age in years <0.001

18–34 years 60 11.6 157 28.9 253 59.5

35–44 years 76 25.6 126 24.5 220 49.8

45–54 years 155 29.6 171 37.8 182 32.6

55–64 years 304 40.3 233 32.8 183 26.9

65–74 years 359 44.1 248 33.2 140 22.8

75 + years 241 61.5 104 26.3 48 12.2

Education <0.001

Less than high school 112 38.2 48 22.0 50 39.7

High school 339 33.3 236 26.8 228 39.9

Some college 302 34.5 215 30.4 203 35.1

College 437 19.6 537 38.0 543 42.4

Income <0.001

Less than 20k 267 40.7 136 33.0 112 26.3

20k-35k 180 38.3 117 28.1 119 33.7

(continued)
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Table 2. Continued.

Adults (age≥ 18 years)

HINTS 5, Cycle 4, 2020

Multimorbidity No multimorbidity
No chronic
conditions

Variable N Wt. % N Wt. % N Wt. % P-value

35k-50k 166 32.8 166 38.5 101 28.7

50–75k 218 28.7 179 31.7 173 39.7

75k+ 363 23.5 438 28.8 520 47.7

Health insurance status 0.009

Insured 1148 30.4 967 31.7 940 37.8

Uninsured 31 20.8 57 22.9 79 56.3

Physical activity 0.014

5× per week for ≥30 min 226 26.4 254 29.4 282 44.1

Other exercise 522 26.5 503 32.5 540 41.1

No exercise 419 39.2 259 29.7 190 31.1

Smoking status <0.001

Current smoker 180 40.4 93 24.2 93 35.4

Former smoker 352 41.3 258 31.8 177 26.8

Non-smoker 650 23.1 678 32.3 745 44.6

Region 0.206

Northeast 171 27.0 144 31.7 165 41.3

Midwest 197 31.4 188 32.8 160 35.9

South 566 33.4 445 29.0 425 37.6

West 261 24.3 262 32.5 276 43.2

Metro status 0.051

Metro 1039 28.7 929 30.9 932 40.4

Non-metro 156 36.9 110 32.1 94 31.0

BMI <0.001

Underweight 14 14.7 20 39.4 17 45.9

(continued)
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the past year. When assessing age-multimorbidity interac-
tions, the individual age variable was excluded from the
models as it was accounted for in the interaction variable.
All analyses were performed in SAS 9.4 using survey pro-
cedures. All statistical procedures were performed for each
dependent variable separately and their associations with
multimorbidity were also investigated.

Results
In our study, 30% of respondents reported having multi-
morbidity, 31% reported having only one chronic condi-
tion, and 39% reported having no chronic conditions
based on the list of chronic conditions available in
HINTS (Table 2). The mean age of the full sample was
47.5 years, while the mean age was 56 years, 48.4 years,
and 40.4 years for individuals with multimorbidity, no mul-
timorbidity, and no chronic conditions, respectively.

Although an overwhelming majority of individuals with
multimorbidity (86%) reported using the internet, the use
was still lower when compared to 89% of individuals
with one chronic condition and 94% of individuals with
no chronic conditions (p = 0.003, Table 3). A higher per-
centage of adults with multimorbidity (51%) reported
using HIT to check medical test results compared to 46%
of those with only one chronic condition and 36% of
those with no chronic conditions (p < 0.001, Table 3).
Meanwhile, using HIT to communicate with healthcare pro-
viders was reported by 52% of those with multimorbidity
and 55% of those with one chronic condition, compared to
less than half (49%) of individuals with no chronic condi-
tions (p = 0.001, Table 3). A significantly lower percentage

of those with multimorbidity (40%) reported that their tablet
or smart device had helped them make progress in a
health-related goal, compared to 50% of those with only
one chronic condition and 48% of those with no chronic con-
ditions (p = 0.005, Table 3).

In the unadjusted logistic regressions, multimorbidity
was not found to have statistically significant associations
with any of the binary HIT use variables (Figure 1).
These included general internet use, smart device use,
having a mobile health app downloaded on a smart
device, and using HIT to look up health information, talk
to healthcare providers, check test results, and schedule
medical appointments.

After adjusting for age, sex, and race/ethnicity, indivi-
duals with multimorbidity had greater odds (AOR 1.43,
95% CI 1.06–1.92) of using HIT to check test results
(Table 4). Additionally, after also adjusting for income,
those with multimorbidity also had greater odds of using
general HIT (AOR 1.51, 95% CI 1.03–2.20) and checking
test results (AOR 1.85, 95% CI 1.33–2.57, Table 4).

In the unadjusted multivariable logistic regression
(MLR), individuals with multimorbidity had lower odds
(UOR 0.66, 95% CI 0.47–0.93) of reporting that their
smart device helped them track progress on a health-related
goal compared to individuals with only one chronic condi-
tion (Figure 1(a)). Similarly, they also had lower odds
(UOR 0.76, 95% CI 0.59–0.98) of reporting that their
smart device helped them decide how to treat an illness or
condition compared to individuals with only one chronic
condition (Figure 1(a)). Both of these associations,
however, became statistically insignificant after adjusting
for age, sex, and race/ethnicity (Table 4).

Table 2. Continued.

Adults (age≥ 18 years)

HINTS 5, Cycle 4, 2020

Multimorbidity No multimorbidity
No chronic
conditions

Variable N Wt. % N Wt. % N Wt. % P-value

Normal 238 17.9 324 29.5 417 52.7

Overweight 389 29.4 344 31.3 342 39.2

Obese 539 41.8 336 32.4 225 25.8

Note: Based on 3260 adults (age 18 years or older) who completed the mailed survey in HINTS 5 Cycle 4 during the year 2020 with no missing data on age,
race/ethnicity, sex, multimorbidity status, and health information technology use. Significant group differences were assessed with Rao-Scott chi-square test
statistics. Percentages may not sum to 100% due to missing values in education, income, health insurance status, physical activity, smoking status, and BMI. N:
unweighted number of individuals in a category; row %: weighted; Wt.: weighted; 5x: five times; BMI: Body mass index; HINTS: Health Information National
Trends Survey.
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Table 3. Description of dependent variables by multimorbidity status (column percentages).

Adults (age≥ 18 years)

HINTS 5, Cycle 4, 2020

Multimorbidity No multimorbidity
No chronic
conditions

Variable N Wt. % N Wt. % N Wt. % P-value

All 1195 30 1039 31 1026 39

Smart device 0.003

Yes 997 88.5 905 91.2 951 93.9

No 187 11.5 124 8.8 69 6.1

Internet use 0.040

Yes 964 85.5 899 89.3 922 89.7

No 231 14.5 140 10.7 104 10.3

HIT use 0.582

Yes 835 73.5 771 76.2 773 73.4

No 360 26.5 268 23.8 253 26.6

Mobile health app 0.016

Yes 520 51.2 508 56.2 530 52.2

No 441 37.1 376 34.9 404 41.6

No smart device 187 11.8 124 8.9 69 6.2

HIT talk doc 0.001

Yes 595 51.7 537 54.8 502 41.7

No 595 48.3 492 45.2 523 58.3

HIT test results <0.001

Yes 557 51.4 489 45.9 426 36.0

No 628 48.6 539 54.1 598 64.0

HIT make apt 0.462

Yes 592 50.4 543 53.4 537 48.6

No 597 49.6 486 46.6 488 51.4

HIT self-management 0.005

(continued)
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While these associations were measured with no multi-
morbidity as the reference group, similar results were
observed in the full model using adults with no chronic con-
ditions as the reference group. Compared to this group in
the full model, individuals with multimorbidity had signifi-
cantly higher odds of reporting the use of HIT (AOR 1.48,
95% CI 1.01–2.15) and checking test results (AOR 1.85,
95% CI 1.33–2.58).

We observed interactive associations of multimorbidity
and age on various components of HIT use. Compared to
younger adults with multimorbidity, older adults (≥ 65
years of age) with multimorbidity were significantly less
likely to use almost all components of HIT in both the
unadjusted and adjusted models. For example, compared
to young adults with multimorbidity, older adults with mul-
timorbidity were less likely to use the internet in general, to
use HIT to look up health information for themselves, to
own any sort of smart device, to communicate with their
doctor, to check test results, and to make medical

appointments (AOR = 0.11, 0.29, 0.13, 0.41, 0.41, 0.56)
respectively. In the adjusted MLR, older adults with multi-
morbidity were also less likely than younger adults with
multimorbidity to report that HIT helped them manage a
health-related goal (AOR = 0.36), that it helped them
make a medical decision (AOR= 0.54), that it helped in dis-
cussions with their doctors (AOR = 0.50), or that they had
a mobile health or wellness app downloaded on their phone
(AOR = 0.34).

Discussion

Findings

When analyzing the most recent health information trend
survey (HINTS5 Cycle 4), we found the overall rates of
HIT use varied by type of use, indicating the existence of
digital disparities among individuals with multimorbidity.
The highest use among adults with multimorbidity was

Table 3. Continued.

Adults (age≥ 18 years)

HINTS 5, Cycle 4, 2020

Multimorbidity No multimorbidity
No chronic
conditions

Variable N Wt. % N Wt. % N Wt. % P-value

Yes 396 39.6 448 50.0 458 47.5

No 586 48.8 453 41.1 486 46.4

No smart device 187 11.6 124 8.8 69 6.1

HIT decision <0.001

Yes 399 37.8 396 45.4 370 34.7

No 582 50.6 502 45.8 573 59.2

No smart device 187 11.6 124 8.8 69 6.1

HIT discussion <0.001

Yes 435 41.0 393 41.4 369 29.8

No 546 47.4 507 49.8 575 64.1

No smart device 187 11.6 124 8.8 69 6.1

Note: Based on 3260 adults (age 18 years or older) who completed the mailed survey in HINTS 5 Cycle 4 during the year 2020 with no missing data on age,
race/ethnicity, sex, multimorbidity status, and health information technology use. Significant group differences were assessed with Rao-Scott chi-square test
statistics. See Table 1 for variable descriptions and associated survey questions. N: unweighted number of individuals in a category; column%: weighted; Wt.:
weighted; HIT: health information technology; HINTS: Health Information National Trends Survey.
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found in general use of the internet to look up health infor-
mation (73.5%) and the lowest was in using HIT to guide
discussions with a physician (37.8%). In the unadjusted
analyses, we found that HIT use in several categories was
generally lower in those with multimorbidity compared to

those with only one chronic condition. In adjusted analyses,
we found that those with multimorbidity were significantly
more likely to report general use of HIT and using HIT to
check test results compared to those with no multimorbidity,
however, other forms of HIT use were similar.

Figure 1. See Table 1 for variable descriptions and associated survey questions. Based on 3260 adults (age 18 years or older) who
completed the mailed survey in HINTS 5 Cycle 4 during the year 2020 with no missing data on age, race/ethnicity, sex, multimorbidity
status, and health information technology use. Forest plot of the unadjusted logistic and multinomial logistic regression models. For
multinomial regressions, only “yes” vs “no” is reported here. HIT: Health information technology; HINTS: Health Information National
Trends Survey.
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Table 4. Adjusted odds ratios and associated logistic regression models.

One chronic condition (no multimorbidity) as the reference group

HINTS 5, Cycle 4, 2020

Multimorbidity No chronic conditions

AOR 95% CI P-value AOR 95% CI P-value

Model 1 age, sex, race/ethnicity

Smart device 1.19 [0.84, 1.68] 0.3166 0.93 [0.59, 1.49] 0.7722

Internet use 1.09 [0.70, 1.70] 0.7004 0.69 [0.44, 1.08] 0.1051

HIT use 1.15 [0.82, 1.63] 0.4041 0.73 [0.49, 1.08] 0.1132

Mobile health app 1.04 [0.77, 1.41] 0.7898 0.70 [0.50, 0.98] 0.0317

HIT talkdoc 1.03 [0.78, 1.36] 0.8474 0.55 [0.39, 0.76] <0.001

HIT test results 1.43 [1.06, 1.92] 0.0208 0.67 [0.51, 0.87] 0.0038

HIT make apt 1.07 [0.80, 1.42] 0.6508 0.74 [0.52, 1.04] 0.0839

HIT self-management 0.82 [0.57, 1.17] 0.2605 0.70 [0.50, 0.98] 0.0308

HIT decision 0.85 [0.66, 1.09] 0.1822 0.56 [0.41, 0.77] <0.001

HIT discussion 1.09 [0.73, 1.62] 0.6725 0.57 [0.41, 0.77] <0.001

Model 2 age, sex, race/ethnicity, education, income level

Smart device 1.46 [0.99, 2.17] 0.0527 0.89 [0.53, 1.48] 0.6354

Internet use 1.35 [0.84, 2.17] 0.2035 0.62 [0.38, 1.02] 0.0578

HIT use 1.51 [1.03, 2.20] 0.0294 0.73 [0.48, 1.12] 0.1421

Mobile health app 1.25 [0.90, 1.74] 0.1728 0.66 [0.47, 0.93] 0.0148

HIT talkdoc 1.25 [0.93, 1.69] 0.1275 0.52 [0.37, 0.73] <0.001

HIT test results 1.85 [1.33, 2.57] <0.001 0.62 [0.47, 0.81] <0.001

HIT make apt 1.27 [0.93, 1.72] 0.1218 0.74 [0.52, 1.05] 0.0857

HIT self-management 0.96 [0.66, 1.40] 0.8385 0.67 [0.49, 0.93] 0.0129

HIT decision 0.89 [0.68, 1.16] 0.3576 0.57 [0.41, 0.79] <0.001

HIT discussion 1.23 [0.82, 1.86] 0.3124 0.58 [0.43, 0.78] <0.001

Model 3 age, sex, race/ethnicity, education, income level, health insurance, metro

Smart device 1.48 [0.97, 2.26] 0.0604 0.84 [0.50, 1.42] 0.5037

(continued)
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Due to differences in definitions of HIT use and specific
outcomes measured, our study and other published studies
are not easily compared. One similar study reported that
HIT was relatively common among individuals with

multimorbidity and one chronic condition,29 although our
percentages were much higher, indicating greater HIT use
in 2020 than in 2012. Zhang et al.29 also found that HIT
use was most common among individuals with one

Table 4. Continued.

One chronic condition (no multimorbidity) as the reference group

HINTS 5, Cycle 4, 2020

Multimorbidity No chronic conditions

AOR 95% CI P-value AOR 95% CI P-value

Internet use 1.32 [0.82, 2.14] 0.2413 0.61 [0.37, 1.02] 0.0531

HIT use 1.51 [1.02, 2.21] 0.0332 0.73 [0.47, 1.14] 0.1544

Mobile health app 1.25 [0.90, 1.75] 0.1708 0.68 [0.48, 0.97] 0.0306

HIT talkdoc 1.26 [0.93, 1.70] 0.1190 0.52 [0.37, 0.734] <0.001

HIT test results 1.87 [1.36, 2.58] <0.001 0.64 [0.48, 0.84] 0.0010

HIT make apt 1.27 [0.93, 1.72] 0.1171 0.75 [0.52, 1.08] 0.1150

HIT self-management 0.96 [0.66, 1.40] 0.8333 0.69 [0.50, 0.95] 0.0200

HIT decision 0.89 [0.68, 1.16] 0.3739 0.58 [0.41, 0.80] 0.0009

HIT discussion 1.24 [0.82, 1.87] 0.2959 0.61 [0.45, 0.82] 0.0010

Full model - Model 3 + BMI, physical activity, smoking status, region, HCP visits

Smart device 1.45 [0.94, 2.26] 0.0868 1.02 [0.54, 1.92] 0.9443

Internet use 1.26 [0.77, 2.06] 0.3502 0.70 [0.42, 1.16] 0.1506

HIT use 1.48 [1.01, 2.15] 0.0376 0.90 [0.58, 1.39] 0.6190

Mobile health app 1.34 [0.96, 1.86] 0.0769 0.67 [0.47, 0.95] 0.0225

HIT talkdoc 1.19 [0.89, 1.60] 0.2265 0.63 [0.44, 0.89] 0.0073

HIT test results 1.85 [1.33, 2.58] <0.001 0.77 [0.59, 1.01] 0.0536

HIT make apt 1.28 [0.94, 1.73] 0.1045 0.87 [0.59, 1.28] 0.4663

HIT self-management 0.98 [0.66, 1.47] 0.9280 0.68 [0.49, 0.95] 0.0221

HIT decision 0.85 [0.64 1.15] 0.2864 0.58 [0.41, 0.81] 0.0012

HIT discussion 1.22 [0.82, 1.83] 0.3142 0.59 [0.44, 0.79] <0.0001

Note: Based on 3260 adults (age 18 years or older) who completed the mailed survey in HINTS 5 Cycle 4 during the year 2020 with no missing data on age,
race/ethnicity, sex, multimorbidity status, and health information technology use. See Table 1 for variable descriptions and associated survey questions. HIT:
Health information technology; HCP: Health Care Providers; HINTS: Health Information National Trends Survey; AOR: adjusted odds ratios; BMI: body mass
index.
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chronic condition while individuals with multimorbidity
used HIT the least. Our results indicated that except in
general HIT use and HIT use to check test results, indivi-
duals with multimorbidity did not have significantly differ-
ent HIT use compared to those with one chronic condition.
Our general HIT use disparities among individuals with
multimorbidity could be considered similar to the
outcome question used by Greenberg et al.23 (“How many
times did you access your PHI online through a secure
website or app in the last 12 months?”, dichotomized into
high and low use), who found that individuals with multi-
morbidity were more than twice as likely to be high users
of ePHRs than those with one or no chronic conditions.
Our findings differ somewhat from those of Griffin and
Chung26; however, true comparisons are challenging as
we specifically focused on comparing individuals with mul-
timorbidity to individuals with one or no chronic conditions,
whereas Griffin considered individuals with 3+, 1–2, and no
chronic conditions.

Although the prevalence rates of internet and computer
use are growing quickly among older adults,33 we observed
age as another important factor associated with HIT use
among individuals with multimorbidity. Compared to
younger adults with multimorbidity, older adults (≥65
years of age) with multimorbidity were significantly less
likely to use almost all components of HIT. Although we
did not explore factors associated with low rates of use
among older adults, we speculate that older adults may be
less confident about using electronic devices and need
more education and training in using certain features.34,35

Also, we speculate that they may have more difficulty
with keyboards and screens (typing and swiping) and
hearing audio on health-related videos due to chronic con-
ditions, as well as having internet/cell phone plans that drop
connections or have less coverage.

Although not specific to older adults with multimor-
bidity, three factors that have previously been associated
with low rates of older adults using HIT include: lack of
trust in the technology; the concern for personal privacy
when using HIT36; and ageist stereotype threat.37 Our
study did not explicitly explore these factors, however,
researchers have also found that once older adults
receive education and practice regarding HIT use, they
will use it more actively,38,39 indicating a possible area
for targeted intervention. There is a need for future
studies to examine barriers to HIT use among older
adults with multimorbidity so that this growing popula-
tion can take advantage of the available e-health tools
to improve health outcomes. Additionally, while indivi-
duals with multimorbidity had greater overall HIT use
and were more likely to use HIT to check test results,
there are still opportunities for greater integration such
as using HIT to guide discussions with physicians, for
personal health goal tracking, and for communicating
with physicians.

Limitations

Our study has its limitations. First, this is a national cross-
sectional survey study, missing and incorrect information
cannot be avoided. Second, due to the nature of the survey
study, we are only able to analyze the existing variables
included in the survey (i.e., number of chronic diseases)
which could potentially cause patient selection bias. For
example, we can only analyze individuals with certain
chronic diseases/conditions; individuals with other chronic
disease/conditions cannot be determined. In addition, indivi-
duals’ health belief about HIT use could be a potential con-
founding factor, since HINTS did not include a specifically
focused question, such analyses were not performed. Third,
in terms of HIT use in the adjusted logistic regressions, our
study analyzed some potential confounders (such as age, sex,
race/ethnicity, insurance, levels of income, and levels of educa-
tion); not adjusting for other factors could potentially introduce
biases. Therefore, with such limitations, our study results
should be interpreted with caution, and a large-scale prospect-
ive well-controlled study is warranted for external validation.

Conclusions
This study found that there were no differences in many
components of HIT use among adults with multimorbidity
compared to those with no chronic conditions. We also
found an interaction between multimorbidity and age,
which is important to investigate in future research to
ensure those with the most need of HIT use do not fall
further behind. Future studies should focus on determining
barriers to HIT use among those with multimorbidity and
older adults, such as access, training, and knowledge.
Targeted policies and programmatic interventions could
be useful in both investigating and improving the relation-
ships among multimorbidity, age, and HIT use.

Summary table

What was already known:
• HIT use is vital to chronic disease management.
• Older adults, especially those with multimorbidity, may be

less likely to use HIT in general.
• Available research on HIT use among those with

multimorbidity has produced mixed findings.

What this study adds:
• Our study was comprehensive in the types of HIT use and

covered a wide spectrum from access, to engagement, to
shared decision-making.

• Group differences may be dependent on the type of HIT
examined.

• There is an interaction between multimorbidity and age
with regards to HIT use.

Manning et al. 13



Author contributions: S.M. and U.S. conceptualized the study
design and performed data analysis. All authors contributed to
the discussion of results in addition to drafting, revising, and
providing final approval of the manuscript.

Declaration of conflicting interests: The author(s) declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: Due to the nature of de-identified data, this
study was exempted from review by the North Texas Regional
Institutional Review Board (IRB, No. 1705528-1)

Funding: The author(s) disclosed receipt of the following
financial support for the research, authorship, and/or publication
of this article: This work was supported by the National Institute
on Minority Health and Health Disparities, National Institute of
General Medical Sciences, National Institute of Health Artificial
Intelligence/Machine Learning Consortium to Advance Health
Equity and Researcher Diversity (AIM-AHEAD), (grant number
5S21MD012472-05, 5U54GM104942-04, 1OT2OD032581-01)

ORCID iD: Sydney E Manning https://orcid.org/0000-0003-
1715-7891

References
1. Boersma P, Black L and Ward B. Prevalence of multiple

chronic conditions among US adults, 2018. Prev Chronic
Dis 2020; 17: 200130.

2. Wallace E, Salisbury C, Guthrie B, et al. Managing patients
with multimorbidity in primary care. BMJ: British Medical
Journal 2015; 350: h176.

3. Fortin M, Bravo G, Hudon C, et al. Prevalence of multimor-
bidity among adults seen in family practice. Ann Fam Med
2005; 3: 223–228.

4. Jones KR, Lekhak N and Kaewluang N. Using mobile phones
and short message service to deliver self-management inter-
ventions for chronic conditions: a meta-review. Worldviews
Evid Based Nurs 2014; 11: 81–88.

5. Brailer D and Thompson T. Health IT strategic framework.
Washington, DC: Department of Health and Human
Services, 2004.

6. Greaves F, Rozenblum R. In: Sheikh A, Creswell KM, Wright
A, etal (eds) Key Advances in Clinical Informatics. London/
San Diego, CA and Cambridge, MA: Academic Press/
Elsevier, 2017.

7. Zulman DM, Jenchura EC, Cohen DM, et al. How can
eHealth technology address challenges related to multimor-
bidity? Perspectives from patients with multiple chronic con-
ditions. J Gen Intern Med 2015; 30: 1063–1070.

8. He W, Cao L, Liu R, et al. Factors associated with internet use
and health information technology use among older people with
multi-morbidity in the United States: findings from the national
health interview survey 2018. BMC Geriatr 2022; 22: 733.

9. Fjellsa HMH and Husebo AML. Storm M: eHealth in care
coordination for older adults living at home, scoping
review. J Med Internet Res 2022; 24: e39584.

10. Calixte R, Islam S, Osakwe ZT, et al. Pattern of use of elec-
tronic health record (EHR) among the chronically ill: a
health information national trend survey (HINTS) analysis.
Int J Environ Res Public Health 2021; 18: 7254.

11. Alasmari A and Zhou L. Share to seek: the effects of disease
complexity on health information-seeking behavior. J Med
Internet Res 2021; 23: e21642.

12. Park MS. Health information seeking among people with
multiple chronic conditions: contextual factors and their asso-
ciations mined from questions in social media. Libr Inf Sci Res
2020; 42: 101030.

13. Université de Sherbrooke, Publications on multimorbidity,
https://www.usherbrooke.ca/crmcspl/fileadmin/sites/crmcspl/
documents/Publications_on_multimorbidity_01.pdf, Accessed
on 04/14/2021.

14. Smith SM, Wallace E, O’Dowd T, et al. Interventions for
improving outcomes in patients with multimorbidity in
primary care and community settings. Cochrane Database
Syst Rev 2016; 3: CD006560–CD006560.

15. Poitras M-E, Maltais M-E, Bestard-Denommé L, et al. What
are the effective elements in patient-centered and multimor-
bidity care? A scoping review. BMC Health Serv Res 2018;
18: 446.

16. Finney Rutten LJ, Hesse BW, St Sauver JL, et al. Health self-
efficacy among populations with multiple chronic conditions:
the value of patient-centered communication. Adv Ther 2016;
33: 1440–1451.

17. Hamine S, Gerth-Guyette E, Faulx D, et al. Impact of mHealth
chronic disease management on treatment adherence and
patient outcomes: a systematic review. J Med Internet Res
2015; 17: e52.

18. Cui M, Wu X, Mao J, et al. T2DM self-management via smart-
phone applications: a systematic review and meta-analysis.
PLoS One 2016; 11: e0166718.

19. McDonough C. The effect of ageism on the digital divide
among older adults. J Gerontol Geriatr Med 2016; 2: 8.

20. Heart T and Kalderon E. Older adults: are they ready to
adopt health-related ICT? Int J Med Inf 2013; 82: e209–
e231.

21. Kavandi H and Jaana M. Factors that affect health information
technology adoption by seniors: a systematic review. Health
Soc Care Community 2020; 28: 1827–1842.

22. Choi NG and Dinitto DM. Internet use among older adults:
association with health needs, psychological capital, and
social capital. J Med Internet Res 2013; 15: e97.

23. Greenberg AJ, Falisi AL, Finney Rutten LJ, et al. Access to
electronic personal health records among patients with mul-
tiple chronic conditions: a secondary data analysis. J Med
Internet Res 2017; 19: e188.

24. Barnett K, Mercer SW, Norbury M, et al. Epidemiology of
multimorbidity and implications for health care, research,
and medical education: a cross-sectional study. The Lancet
2012; 380: 37–43.

25. Samal L, Fu HN, Camara DS, et al. Health information tech-
nology to improve care for people with multiple chronic con-
ditions. Health Serv Res 2021; 56: 1006–1036.

26. Griffin AC and Chung AE. Health tracking and information
sharing in the patient-centered era: a health information
national trends survey (HINTS) study. AMIA Annu Symp
Proc 2019; 2019: 1041–1050.

14 DIGITAL HEALTH

https://orcid.org/0000-0003-1715-7891
https://orcid.org/0000-0003-1715-7891
https://orcid.org/0000-0003-1715-7891
https://www.usherbrooke.ca/crmcspl/fileadmin/sites/crmcspl/documents/Publications_on_multimorbidity_01.pdf
https://www.usherbrooke.ca/crmcspl/fileadmin/sites/crmcspl/documents/Publications_on_multimorbidity_01.pdf
https://www.usherbrooke.ca/crmcspl/fileadmin/sites/crmcspl/documents/Publications_on_multimorbidity_01.pdf


27. Leijten FRM, Struckmann V, van Ginneken E, , et al. The
SELFIE framework for integrated care for multi-morbidity:
development and description. Health Policy 2018; 122: 12–22.

28. Asan O, Cooper IIF, Nagavally S, et al. Preferences for health
information technologies among US adults: analysis of the
health information national trends survey. J Med Internet
Res 2018; 20: e277.

29. Zhang Y, Lauche R, Sibbritt D, et al. Comparison of health
information technology use between American adults with
and without chronic health conditions: findings from the
national health interview survey 2012. J Med Internet Res
2017; 19: e335.

30. Health Information National Trends Survey 5 Cycle 4. In.
Edited by Institute NC. Rockville, MD; 2020.

31. Finney Rutten LJ, Blake KD, Skolnick VG, et al. Data resource
profile: the national cancer institute’s health information national
trends survey (HINTS). Int J Epidemiol 2020; 49: 17–17j.

32. Piercy KL and Troiano RP. Physical activity guidelines for
Americans from the US department of health and human ser-
vices. Circ: Cardiovasc Qual Outcomes 2018; 11: e005263.

33. Anderson M and Perrin A. Tech adoption climbs among
older adults. Pew Research Center, 2017. https://www.

pewresearch.org/internet/2017/05/17/tech-adoption-climbs-
among-older-adults/

34. Chu A, Huber J, Mastel-Smith B, et al. “Partnering with
seniors for better health": computer use and internet health
information retrieval among older adults in a low socio-
economic community. J Med Libr Assoc 2009; 97: 12–20.

35. Logue MD and Effken JA. An exploratory study of the per-
sonal health records adoption model in the older adult with
chronic illness. Inform Prim Care 2012; 20: 151–169.

36. Fischer SH, David D, Crotty BH, et al. Acceptance and use of
health information technology by community-dwelling
elders. Int J Med Inf 2014; 83: 624–635.

37. Mariano J, Marques S, Ramos MR, , et al. Too old for tech-
nology? Stereotype threat and technology use by older
adults. Behav Inf Technol 2022; 41: 1503–1514.

38. Chang SJ, Yang E, Lee K-E, et al. Internet health information
education for older adults: a pilot study. Geriatr Nurs 2021;
42: 533–539.

39. Ibarra F, Baez M, Cernuzzi L, et al. A systematic review on
technology-supported interventions to improve old-age
social wellbeing: loneliness, social isolation, and connected-
ness. J Healthc Eng 2020; 2020: 14.

Manning et al. 15

https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/
https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/
https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/

	 Introduction
	 Health information technology and multimorbidity
	 Challenges with HIT
	 Justification
	 Objective

	 Methods
	 Data source
	 Dependent variables
	 Key explanatory variables: multimorbidity and its interaction with age
	 An interactive analysis of multimorbidity and age interaction
	 Other explanatory variables
	 Statistical analysis

	 Results
	 Discussion
	 Findings
	 Limitations

	 Conclusions
	 Summary table
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


