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Abstract

Background: An increasing number of older adults are using information and communication technologies (ICTs), and ICTs
have become a major resource for older adults for improving health-related quality of life. ICTs possibly help older adults seek
health information online, collaborate with other users in their decision making process, and receive socia support. Although
there have been some studi es highlighting positive associations between | CT utilization and health, thereisstill limited knowledge
about various patterns of ICT utilization among older adults.

Objective: This study aims to extend the empirical evidence regarding the patterns of older adults’ ICT utilization, investigate
different attributes across various ICT utilization patterns, and further examine how these patterns influence self-rated health.

Methods: Data came from the 2012 and 2014 Health and Retirement Study, a nationally representative sample of Americans
aged 51 and older. Our sample was restricted to individuals who responded to a special survey about technology use asked only
to a subsample of 2012 interviews (N=1504). Latent class analysis was used to identify ICT utilization patterns based on ICT
utilization variables: (1) communication-related utilization, including use of email, social networking sites, online video call,
instant messenger, and smartphones; (2) finance-rel ated utilization, such as online bill payment and online banking; (3) health-related
utilization, including exercise equipment, exercise videos, online wellness programs, online health information, health monitoring
devices, and Wii Fit; and (4) entertainment-related utilization, including e-readers/tablets, mp3 players, online streaming media,
and video game. Ordinary least squares regressions were used to examine the effects of ICT utilization patterns on self-rated
health at follow-up as compared to baseline.

Results: Four ICT utilization patterns were identified: multifarious (n=90: high level of ICT utilization across most variables),
e-commerce-oriented (n=147: high level of finance-related utilization), fundamental (n=280: email and online search focused
utilization), and minimal users (n=552: low level of ICT utilization across most variables). We found that multifarious userswere
younger, more often female, married, and had higher education and income levels and better physical and mental health than
other groups. Minimal userswere morelikely to be older, non-white, and single, and more likely to have lower level of education
and income and poor physical and mental health. Regression models showed multifarious users were most likely to have better
self-rated health, and minimal userstended to have the worst self-rated health over time, even after controlling for sociodemographic
attributes and health conditions. E-commerce-oriented users were more likely to have better self-rated health than fundamental
users.

Conclusions: This study identified clearly different ICT utilization patterns among older adults and demonstrated positive
effectsof ICT utilization on health among older adults. Improving accessto ICTsand ICT education programswill help to improve
health outcomes of older adults, but the effects of different ICT utilization patterns need to be highlighted in future studies.
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Background

* An increasing number of older adults are using information and
communication technologies (ICTs)
Only 22% of adults older than 65 used the Internet in 2002, it has
increased to 53% in 2012
- Out of these older adults Internet users, 70% use the Internet on a
typical day
This huge growth has been explained with both cohort effects (e.g.,
influence of more cohorts in this age demographic utilizing ICTs) and
period effects (e.g., influence of general growth over time)
« ICTs utilization is associated with health benefits among older adults:
- Maintaining or enhancing social networks with other people
Finding the sense of connection for social supports

Finding companionship with other ICTs users

RQ1. Patterns of ICTs Utilization Among
Older People
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ICTs Ut

+ Communication-related Utilization: 1=Email, 2=SNS, 3=Online Calls,
4=0nline Chatting/Instant messaging, 5=Smart Phone

+ Finance-related Utilization: 6=Online Bill Payment 7=Online Banking

o lth-related Utilization: i i ise Videos,
10=Online Wellness Program, 11=Online Health Information, 12=Health
Monitoring Device, 13=Wii Fit

+ Entertainment-related Utilization: 14=E-Readers/Tablets, 15=Mp3 Players
16=Online streaming media, 17= Video Game

RQ3. The Effects of Patterns of ICTs

ation Types

Utilization on SRH among Older Adults

- Decreasing feelings of isolation and loneliness

Pursuing involvement in diverse social and civic activities
Accessing required health information

Expanding an understanding of the life-world

Receiving feelings of empowerment

Improving the independence for the difficult tasks
Finding sources of enjoyment and entertainment

« Cluster 1 (8.4%): Multifarious User

* Cluster 2 (13.6%): E-commerce-oriented User
+ Cluster 3 (50.7%): Minimal User

+ Cluster 4 (27.3%): Fundamental User

Learning positive attitude towards aging
Despite the diverse health benefits of ICTs utilization, previous
researchers merely highlighted ICTs utilization as one of the predictors of
health outcomes. That is, although older adults may utilize different types
of ICTs for different health benefits and this ICTs utilization patterns
possibly show different effects on health outcome, the existing literature
did not highlight how different patterns of ICTs utilization are related to
health outcomes.
Therefore, this study aims to 1) extend the empirical evidence regarding
the patterns of older adults’ ICTs utilization; and 2) to further investigate
their relationship to self-rated health among older adults.

Research Questions

Considering that there are diverse types of ICTs, are there specific
patterns of ICTs utilization among older adults?

What are the characteristics of each cluster (pattern of ICTs utilization)?
To what extent and how do those patterns of ICTs utilization influence
self-rated health among older adults?

+ Data came from the 2012 Health and Retirement Study, a nationally
representative dataset. Our sample was restricted to older adults over 60
years old (N=1,726)

OLS regressions were used to examine the effects of ICTs utilization and
confidence in using various ICTs on self-reported health and depressive
symptoms among older Americans

RQ2. Characteristics of ICTs Utilization

Pattern Clusters

Total  Clusterl Cluster2 Cluster3 Clusterd
(1,069)  (n=90)  (n=147) (n=552) (n=280) Statistics
Variables
Age 7314 6746 6986 7548 7207
(61-98) (8.15) (5.53) (7.02) (8.37) (7.22)  F(3,2065)=44.00***
Female  56.88%  6556%  4558% 56.70%  60.36%  Chi2(3)=1180**
Non-white  21.14%  15.56%  17.69%  26.27%  14.64%  Chi2(3)=18.53%**
Married  60.15%  71.11% 65.99% 52.36%  68.93%  Chi2(3)=29.59%**
#household  2.04 211 207 204 2.01
(1.04)  (0.98)  (100)  (1.10)  (0.93)  F(3,1065)=0.27
#children 327 319 311 344 3.01
(0-18) (211)  (165)  (174)  (237)  (1.82)  F(3,1065)-2.88"
education 1277 1467 1413 1149 1395
(0-17) (3.09)  (207)  (230)  (3.19)  (238) F(3,1065)=79.98%**
Inincome 1041 1094 1072 1012 1067
(4.09-1511)  (1.07)  (126) (105  (1.01)  (0.93)  F(3,1065)-33.42***
Depression 130 074 101 155 114
(0-8) (186)  (1.40)  (1L61)  (204)  (L67) F(3,065)-8.13***
Chronic
Disease 251 193 224 268 248
(07) (1.46)  (1.27)  (144)  (1.43)  (L51)  F(3,1065)-9.02°**
Functional
Impairments  0.62 0.24 023 0.93 031
(0-10) (152)  (106)  (078)  (1.86)  (0.95)  F(3,1065)=17.50***
Self Rated
Health 283 238 253 3.06 268
(1-5) (1.08) (0.86) (0.98) (1.05) (1.01)  F(3,1065)=21.87***

Model 1 Model 2 Model 3
Coef. Coef. Coef
Technology Patterns
Class1 -0.684%** -0.457%** 0.275%
Clsss2 0.527%** -0.366%** -0.230**
Classa 0.387%** -0.223** 0.155*
Demographic
Attributes
Age 0.002 -0.003
Female -0.469 -0.048
Non White QPEENT 0.209%**
Married 0472 0.003
# household
members 0.099%** 0.057**
# Children -0.039%** -0.033
Socio Economic Status
Education -0.023%* -0.009
Income -0.147%** -0.066
Health Conditions
Depression 0.097***
Chronic
condition 0.141%**
Functional status
Constant 3.062*** 4585%*% 3.160%**
Ad. R-squared 0332
LR test LR chi2(8)=59.45%** LR chi2(3)=321.68***
N 1,068

This study supports the benefits of ICTs utilization among older adults.
Older adults clearly showed different ICTs utilization patterns.

Improving access to ICTs and ICTs education programs will help to
improve health outcomes of older adults, but the effects of different ICTs
utilization patterns need to be highlighted in future studies.
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