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Abstract

Introduction: The Internet is an important source for health
information and a medium for older adults’ empowerment
in health decision-making and self-caring. Therefore, we
aimed to identify the potential motivators and probable bar-
riers of e-health information-seeking behaviors (e-HISB)
among olderIranian adults. Methods: A cross-sectional study
assessed the usefulness of self-efficacy, perceived encour-
agement, positive attitude toward e-HISB, perceived useful-
ness, challenges of being visited by physicians, and per-
ceived barriers in predicting e-HISB in a sample of 320 older
adults in Tabriz, Iran. Results: The self-efficacy for online in-
formation seeking, positive attitude toward e-HISB, and per-
ceived usefulness increased the odds of e-HISB by 12.00%,
24.00%, and 15.00%, respectively. In addition, e-health liter-
acy, conflicting information, distrust of online information,
and web designs that were not senior-friendly were the ma-

jor barriers to e-HISB. Discussion/Conclusion: The theoreti-
cal and practical implications of the motivators and barriers
of e-HISB can be instrumental in designing and executing
programs aimed at improving e-health literacy among older
adults especially during the COVID-19 pandemic.

© 2022 S. Karger AG, Basel

Introduction

Population aging may increase the demand for and
raise the costs of integrated health care services for older
adults [1]. Indeed, aging and age-related changes may re-
sult in multiple and chronic health problems among old-
er people [1], affecting their lives from diet management
to ensuring proper drug administration at the right time
[2]. It is postulated that having a greater understanding
of health conditions would help older adults to better
manage their health problems [3], by playing an active
role in managing their own wellness.

The Internet plays an influential role in providing ed-
ucational content and opportunities for older adults [4]
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because it is an easily accessed provider of information
that can replace printed sources [5]. Useful features of
the Internet make it a popular source of health informa-
tion among older adults; for example, providing access
to health-related information or services, obtaining an-
swers to health-related issues, filling and refilling medi-
cations, and communicating with health care providers
[6-9]. Additionally, e-health information enables indi-
viduals to participate consciously in health decisions
and to better understand the information provided by
health care providers [5]. Due to COVID-19, we are en-
couraged to observe social/physical distancing; conse-
quently, e-health information can be instrumental in re-
ducing anxiety, improving mental health status, and fa-
cilitating the understanding of various public health
reports [10].

According to the literature, various individual, cogni-
tive, and social factors can predict e-health information-
seeking behaviors (e-HISB). For example, studies have
shown that being a woman, being younger, and having
higher income and education are associated with using
the Internet to search for health-related information [11,
12]. In addition, research has demonstrated the predic-
tive role of self-efficacy, positive attitudes toward online
information, perceived usefulness, and subjective norms
for e-HISB [13-16].

Because older adults are less inclined to use e-HISB
[17], identifying the factors that may influence older
adults” intention to use e-HISB is important. Although
international studies to understand e-HISB among ado-
lescents and adults are rising [18-20], associated motiva-
tors and barriers among older adults have not been ade-
quately studied and documented worldwide. In an effort
to address the gap, the present study was conducted to
examine factors related to e-HISB among older adults in
Iran, to improve our understanding of e-health literacy
which could have theoretical and practical implications
for policymakers and health care providers.

Theoretical Frameworks and Hypotheses

e-HISB and Older Adults

Health information-seeking behavior is defined as ob-
taining information about a healthy lifestyle, alternative
medicine, nutrition, and exercise [21]. In addition, e-
HISB refers to searching, finding, evaluating, and apply-
ing health information from various online sources [22].
Theoretical perspectives related to older adults’ e-HISB
are outlined below.
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Health Belief Model

Older adults may not be able to use the Internet [6,
23], and those who can, may lack online search skills
[23], which may adversely affect their e-HISB [6, 23].
According to the Health Belief Model (HBM), an indi-
vidual’s health behavior depends on the existence of cer-
tain beliefs toward a given condition [24]. According to
the HBM, perceived barriers, defined as a belief about
the tangible and psychological costs of a behavior [24],
can be a key predictor of health behavior [25]. Several
individual, web-based, and economic barriers, namely,
loss of vision, cognition, physical impairments that
make the use of digital devices difficult, lower levels of
education [17], becoming frustrated when learning to
use computers and the Internet [4, 7, 17], lack of confi-
dence, distrust of the Internet, the volume of available
information, and inconsistency of information across
sources, may restrict older adults’ use of the Internet [17,
26]. Additionally, in Iran, a large number of older adults
lack the funds to buy computers or other portable de-
vices to access the Internet [27]. Our first hypothesis,
H1, was that older adults’ perceived barriers are nega-
tively associated with e-HISB.

Technology Acceptance Model

Davis et al. [28] proposed the Technology Acceptance
Model (TAM), which is used to predict the possibility of
accepting and utilizing an information system due to ex-
trinsic and intrinsic motivations. The TAM assumes that
intention and actual use of the information system can be
predicted by perceived usefulness and ease of use. Per-
ceived usefulness, in the context of the e-HISB, is defined
as the degree to which individuals believe that online
health information would enhance their performance in
managing health conditions [29]. Perceived ease of use is
defined as the degree to which individuals believe that the
e-HISB would be free of effort. The TAM has been used
to inform health information-seeking studies [15, 29],
and it is reported that perceived usefulness is a stronger
predictor of the intention to seek information than is the
perceived ease of use [15, 29]. Thus, we hypothesized that
perceived usefulness of the Internet would be positively
associated with e-HISB (H2).

Self-Efficacy Theory

Bandura [30] theorized that people with high self-effi-
cacy expect to acquire success because of their efforts.
Self-efficacy is one’s belief in his/her ability to succeed in
specific situations or accomplish a behavior [18]. Self-ef-
ficacy is known as a core determinant of behavior, provid-
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ing a foundation for human motivation, well-being, and
personal accomplishment [31], and Savolainen [32] stat-
ed that self-efficacy can be a strong motivational factor in
information-seeking behavior. Consequently, we hy-
pothesized a positive correlation between self-efficacy for
online information seeking and e-HISB (H3).

Social Support

Social support is related to the meeting of social needs
[33], which has been suggested as an important factor in
successful aging [34]. Social support may facilitate health-
promoting behaviors and encourage the achievement of
personal goals [35], thus increasing e-HISB [20]. Addi-
tionally, the literature suggests that family members can
be instrumental in encouraging older adults to take ad-
vantage of the Internet in obtaining necessary informa-
tion [36, 37]. Therefore, our fourth hypothesis, H4, was
that perceived encouragement from family and peers has
a positive correlation with e-HISB.

Materials and Methods

Participant Selection

This cross-sectional study took place from November 2019 to
March of 2020 in Tabriz, Iran. The inclusion criteria were (1) be-
ing at least 60 years old, (2) able to read and write, (3) being liter-
ate in Internet use, and (4) having access to the Internet. The sam-
ple size estimation was based on the following parameters: (1)
odds ratio = 0.56, (2) level of significance = 0.05, (3) power = 0.80,
and (4) effect size = 1.50, utilizing G-Power 3.1 (Sheng & Simpson,
2015), which resulted in 312 (rounded up to 320) as the required
number of participants.

We recruited participants from three different settings to
reach our sample size of 320 participants. These included (1)
Health Care Delivery Centers (HCDC), (2) Civil Servants Pension
Organization (CSPO), and (3) city parks as per the inclusion cri-
teria. In recruiting the sample from health centers, we randomly
selected four urban regions, and in the next phase, we randomly
selected 1 HCDC in each region. Then, among the selected
HCDCs, 147 (45.94%) older individuals referred to receive regular
health care services were invited to participate in the study. The
second group included 92 (28.75%) of the retired employees visit-
ing CSPO for various issues. The final category included 81
(25.31%) visitors of the local city parks who met the study’s inclu-
sion criteria. All participants were invited based on the conve-
nience sampling method, and a self-reported survey question-
naire was used for data collection. The study was approved by the
Tabriz University of Medical Sciences Ethics Committee, and in-
formed consent was obtained from all participants before com-
pleting the survey instrument.

Instrumentation

The following demographic data were obtained: age, gender,
marital status, education level, residency status, employment sta-
tus, income, financial dependence on spouse or children (yes/no),

E-Health Information Seeking in Older
Adults

having health insurance (yes/no), history of current illnesses (yes/
no), suffering from two or more illnesses (yes/no), and history of
having had surgery (yes/no).

Health Information-Seeking Behavior

Health information-seeking behavior is a measure of how active-
ly people look for health information [21], which was measured by 2
questions: Have you ever searched an information source for health
information in the last 12 months? (yes/no). If yes, what information
sources do you search the most to get the health information you need?
(Internet/health care providers/family members or friends/print
sources/television and radio). In case of choosing “Internet,” the par-
ticipants were classified as e-HISB and others as non-e-HISB.

Based on a previous study [38], we identified the variables that
were used to measure the health information-seeking behavior,
namely, (1) self-efficacy for online information seeking, (2) per-
ceived encouragement, (3) positive attitude toward e-HISB, (4)
perceived usefulness, (5) challenges of being visited by physicians,
and (6) online-seeking inhibitors and perceived barriers to e-
HISB. A 5-point Likert-type scale (1 = strongly disagree; 5 =
strongly agree) was used to measure the motivators and inhibitors
of the e-HISB; the negatively stated items were reverse-coded. The
information/data obtained from the qualitative component of the
study, which consisted of interviewing 19 older adults and review-
ing the relevant literature, were used to formulate the items for 4
of the 6 scales; the other 2 scales were derived from published in-
struments. A panel of experts examined and approved the content
validity of the scales. The construct validity of the instrument was
investigated, using exploratory factor analysis. A group of older
adults pilot tested the utility of the survey instrument. Cronbach’s
coefficient alpha for all scales was greater than 0.80, attesting to the
internal consistency of the items.

Self-Efficacy for Online Information Seeking

A modified version of the Information Seeking Self-Efficacy
Scale (IRSES) [18], which included 7 items, was used to assess self-
efficacy. The IRSES has 4 subscales. For the purpose of our study,
we used the 7 items of IRSES that were found to be suitable and
relevant for our investigation. Two examples of the items are as
follows: “I can usually find the information I need on the internet.”
“If I can't find what I'm looking for, I usually give up.” The scale’s
reliability coefficient was 0.89.

Perceived Encouragement

A 9-item scale was developed by the research team to measure
perceived encouragement. An example of the items is as follows:
“I am interested in using the Internet to search for health informa-
tion because my family encourages me to practice the e-HISB.” The
reliability coefficient for the scale was 0.88.

Positive Attitude toward e-HISB

This scale included 4 items that were derived from the qualita-
tive component of the study. An example of the items is as follows:
“I am interested in using the Internet to seek health information
because it has become an important part of life.” The reliability co-
efficient for the scale was 0.88.

Perceived Usefulness
A 5-item scale developed for this study was used to measure the
perceived usefulness to the Internet for health information seeking.
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Table 1. Sample characteristics, n =320

Variable N (%) Variable N (%)
Gender Education level
Male 162 (50.60) Diploma or lower 197 (61.60)
Female 158 (49.40) College 123 (38.40)
Marital status Monthly income
Single 49 (15.30) Less than 240 USD 9 (2.90)
Married 271 (84.70) 241-569 USD 69 (22.10)
Residency status 570-780 USD 114 (36.50)
Living alone 29 (9.10) More than 780 USD 45 (14.40)
Living with family 289 (90.30) No income 75 (24.00)
Employment status Financial dependence on 84 (26.30)
spouse or children
Self-employed 25 (7.90) Having insurance 292 (91.80)
Retired 179 (56.60) Having prior illness 239 (74.90)
Housewife 90 (28.50) Suffering from various 88 (27.50)
illnesses
Office work 11 (3.50)
Laborer 5(1.60) Having had a surgery 97 (30.30)
Others 6 (1.90)
Two examples of the items are as follows: “I think using the Internet Results

to seek health information can provide quick access to the informa-
tion I need.” “I think using the Internet to seek health information

might waste my money.” The scale’s reliability coefficient was 0.94.

Challenges of Being Visited by Physicians

This scale included 14 items and was developed by the research
team. Two examples of the items are as follows: “I am interested in
using the Internet to search for health information because waiting
in the doctor’s clinic is boring and hard for me.” “I prefer to see my
doctor rather than wasting my time on the internet.” The reliability

coefficient for the scale was 0.87.

Online Seeking Inhibitors, Perceived Barriers to e-HISB

The Perceived Barriers to the e-Health Information Seeking
Psychological scale with 7 items [19] and the Perceived Barriers to
the Internet Use scale [17], which included 9 items, were used to
assess barriers to e-HISB. We removed duplicate items and mea-
sured the following: (1) low e-health literacy, (2) information over-
load, (3) conflicting information, (4) physical age-related prob-
lems, (5) distrust of online information, (6) fear of technology, (7)
inadequate design of websites for older adults, and (8) Internet
access. Examples of the items are as follows: “T am not fully aware
of seeking information through Internet.” “I am having suspicion
regarding the validity and reliability of the information.” The scale’s
reliability coefficient was 0.83.

Statistical Analysis

To analyze the data, we employed the Statistical Package for
Social Sciences, version 23, for Windows. The level of significance
was set, a priori, at 0.05. Case-wise deletion was used in handling
the missing data. We performed descriptive statistics to summa-
rize and organize the data. To identify the predictors of e-HISB, a
series of binary logistic regression analyses were used. Odds ratios
were used to examine the practical significance of the findings.
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The majority (70.00%, n = 224) of the participants were
using e-HISB. The participants ranged in age from 60 to
75 years (mean = 64.36, SD = 4.41). Sample characteristics
are presented in Table 1. The variables used to predict e-
HISB are summarized in Table 2. A binary logistic regres-
sion showed that marital status (married), education lev-
el (diploma or lower), monthly income (571-786 USD
and more than 786 USD), and history of surgical opera-
tions were the statistically significant predictors of e-
HISB. The second binary logistic regression included the
statistically significant demographic characteristics, as
well as the possible motivating factors and inhibiting vari-
ables. As shown in Table 2, self-efficacy, perceived en-
couragement, positive attitude toward the e-HISB, per-
ceived usefulness, and challenges of being visited by phy-
sicians were statistically significant and increased the
odds of e-HISB by 37.00%, 22.00%, 56.00%, 31.00%, and
6.00%, respectively. Conversely, perceived barriers to e-
HISB reduced the odds by 17.00%. Additionally, after ad-
justing for the demographic variables, self-efficacy, posi-
tive attitude toward the e-HISB, perceived usefulness, and
perceived barriers to e-HISB remained statistically signif-
icant; specifically, the first 3 increased the odds by 12.00%,
24.00%, and 15.00%, respectively, while perceived barri-
ers reduced the odds by 16.00%. The level of education
(diploma or lower) was the only demographic character-
istic that remained statistically significant in the adjusted
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Table 2. Demographic characteristics, motivators, and inhibitors of e-HISB

Variables Having e-HISB Unadjusted Adjusted
yes (n=224),n (%) no (n=96),n (%) OR p value OR p value

Gender

Male 117 (52.20) 45 (66.90) Reference - - -

Female 107 (47.80) 51(35.10) 0.81 0.38 - -
Marital status

Single 28 (12.50) 21 (21.90) Reference - - -

Married 196 (87.50) 75(78.10) 1.96 <0.05 0.72 0.58
Education level

Diploma or lower 113 (50.45) 84 (87.50) 1.79 <0.05 0.19 <0.05

College 111 (49.55) 2(12.50) Reference - - -
Residency status

Living with family 17 (7.70) 2(12.50) 1.72 0.17 - -

Living alone 205 (92.30) 84 (87.50) Reference - - -
Employment status

Self-employed 19 (8.60) 7 (7.40) 0.54 0.60 - -

Retired 137 (62.00) 41 (43.20) 0.67 0.72 - -

Housewife 49 (22.20) 41 (43.20) 0.23 0.20 - -

Office work 9(4.10) 2(2.10) 0.90 0.94 - -

Laborer 2(0.90) 3(3.20) 0.13 0.16 - -

Others 5(2.30) 1(1.10) Reference - - -
Monthly income

Less than 238 USD 5(2.30) 4 (4.30) 1.1 0.88 4.76 0.28

262-548 USD 46 (20.90) 23 (25.00) 1.77 0.09 8.87 0.06

571-786 USD 93 (42.30) 9 (20.70) 4.34 <0.05 8.78 0.06

More than 786 USD 36 (16.40) 1(12.00) 2.90 <0.05 1.50 0.74

Without income 40 (18.20) 5(38.00) Reference - - -
Financial dependence on spouse or children 46 (20.60) (40 00) 0.39 0.26 3.32 0.26
Having insurance 207 (92.40) 5 (88.50) 1.78 0.16 - -
Having prior illness 162 (72.30) (79 20) 0.69 0.22 - -
Suffering from various illnesses 62 (27.70) 6(27.10) 0.98 0.96 - -
Having had a surgery 56 (25.00) 42 (43.75) 0.44 <0.05 0.50 0.16

Mean (SD) Mean (SD) OR p value OR p value

Self-efficacy 26.76 (5.39) 19.26 (3.43) 1.37 <0.05 1.12 <0.05
Perceived encouragement 34.01 (5.86) 25.94(7.12) 1.22 <0.05 1.03 0.41
Positive attitude toward e-HISB 16.12 (2.82) 10.95 (3.82) 1.56 <0.05 1.24 <0.05
Perceived usefulness 19.92 (4.05) 14.21 (4.73) 1.31 <0.05 1.15 <0.05
Challenges of visiting a doctor 42.93 (9.89) 37.61(10.42) 1.06 <0.05 1.01 0.67
Perceived barriers to e-HISB 31.48 (7.54) 40.92 (6.54) 0.83 <0.05 0.84 <0.05

model. The model fit the data (x* = 9.78, p = 0.28) and
correctly classified 92.10% of the subjects.

Discussion

The study’s findings supported the validity of some de-
mographic and cognitive factors in predicting e-HISB
among older Iranian adults. Specifically, perceived use-
fulness, self-efficacy, and positive attitude toward e-HISB
were associated with greater likelihood of e-HISB, and

E-Health Information Seeking in Older
Adults

perceived barrier was associated with lower likelihood of
e-HISB. Lower education was also associated with lower
likelihood of e-HISB.

To address the first hypothesis, we identified low e-
health literacy, information overload, conflicting infor-
mation, physical age-related problems, distrust of online
information, fear of technology, inadequate design of
websites for older adults, and Internet access as the major
barriers to e-HISB. Our findings are in line with the lit-
erature [17, 39-42]. However, most of the participants
reported using e-HISB in spite of such barriers.
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According to the TAM, perceived usefulness is an im-
portant determinant of accepting new technologies [28].
Perceived usefulness is defined as the belief that using the
technology would bring benefits to the user [28], which is
also a key predictor of technology use in older adults [43].
In particular, a study of Singaporean seniors demonstrated
that perceived usefulness significantly predicted the inten-
tion to use an e-service [43]. In the present study, perceived
usefulness, which had been hypothesized as an extrinsic
motivator (H2), was associated with e-HISB. Extrinsic mo-
tivation is defined as performing an activity that is per-
ceived to be instrumental in achieving valued outcomes
that are distinct from the activity itself [44]. Furthermore,
Lim et al. [15] stated the decision to adopt technology is
mostly driven by utilitarian motivations, suggesting that to
use the Internet for seeking health information, older
adults must first be convinced that e-HISB would be ben-
eficial in enhancing their health. In fact, it is shown that
older adults consider the Internet as a valuable tool for ac-
cessing the information they need [42]. Moreover, it is doc-
umented that obtaining health information through the
Internet can increase older adults’ positive emotions and
satisfaction [45], especially among those who are home-
bound, live in remote areas, and cannot easily travel [39].
Thus, these useful features of the Internet may be instru-
mental in persuading older people to use it to acquire in-
formation.

Previous studies have documented a positive associa-
tion between self-efficacy and e-HISB [13, 14], which was
also supported by our findings regarding the third hypoth-
esis. Self-efficacy, which is considered an essential compo-
nent of accomplishment and well-being [46], has consis-
tently been identified as an important determinant of
health behavior in older adults [47]. In fact, self-efficacy
has theoretical and practical implications in enhancing the
health status of older adults [48]; that is, people with strong
beliefs in their ability to achieve health-related goals are
capable of strengthening their efforts to overcome barriers
and improve their health condition [49]. Therefore, older
people with high self-efficacy are expected to adapt to age-
related changes by seeking health-related information to
deal with chronic and multiple diseases.

Older adults’ positive attitude toward the e-HISB was
another significant predictor of the e-HISB. We live in a
digital age, where the Internet has become an integral part
of human life, and a large portion of work and communi-
cation is done electronically. For the majority of older
adults, the Information Communication Technology is
new, and they may initially refuse to try it. However, the
formation of a positive attitude toward the e-HISB among
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older adults with the increased popularity of the Internet
and understanding its usefulness may be instrumental for
e-HISB [50].

Limitations

Due to the nonprobability nature of the sampling, ex-
ternal validity was limited to the study’s participants; thus,
a replication of the study with a representative sample is
recommended. The cross-sectional study was not experi-
mental; consequently, no causal inferences may be drawn.
We assumed that the study participants provided honest
answers; nevertheless, giving socially acceptable answers
could not be ruled out as a threat to the internal validity of
the findings. Moreover, we categorized participants who
have used the Internet as the primary source of their re-
quired health information as e-HISB. While other partici-
pants who were able to use the Internet to seek health in-
formation but have not reported it as the main source of
health information were considered as non-e-HISB.

Conclusion

The study’s findings supported three of the four theo-
ry-driven a priori hypotheses, which could have theoreti-
cal and clinical implications. These results suggest that
those who work with older adults should focus on the
development of programs aimed at enhancing older
adults’ confidence in e-HISB and the usefulness of the In-
ternet in locating health-relevant information, particu-
larly in the COVID-19 era.
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