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Abstract

Chronological age is widely used in the literature as an objective measure. Age is more than a physical state; it is also a state
of mind. Cognitive age refers to how a person perceives their age to be. Evidence has shown that attitudes and behaviors
to the use of technology are critically linked with the user’s age. Older adults are the fastest growing internet users. There
are barriers to the usability of technology among adults. The purpose of this paper is to describe whether cognitive age has
an effect on the usability of health web site among older adults. Sixty-six percent of the older adults in the study perceived
themselves at ten or more years younger than their actual age. Those who perceive themselves more than 20 years younger
have the highest usability score. This study suggested that older adults who perceive themselves younger found a health

web site usable.
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Introduction

Aging is inevitable but the process varies across individuals.
There are numerous ways to determine one’s age. Chronological age
is widely used in the literature as an objective measure. It is defined as
the number of years that a person is alive [1]. Age, however, is more
than a physical state; rather it is also a state of mind [2]. Psychological
age is a subjective description of one’s experience through the use
of non-physical features. An important psychological age is the
self-perception age also called cognitive age. Cognitive age refers
to how a person perceives their age to be [3]. It captures an aspect
that is different and separate from chronological age [2]. Cognitive
age is seen as a more accurate reflection of age-related changes than
chronological age [4]. Barak and Schiffman (1981) described cognitive
age in terms of four dimensions - the feel age, look age, interest age
and do age [3].

Review of the literature revealed that the construct cognitive age
has been around since the 1950s. It is a widely explored construct
in aging and consumer research. There are substantial evidences that
showed cognitive age to be a predictor of consumer behaviors and
successful aging [5-12]. In the 21* century, the role of age is much
more important in information technology research; as technology
becomes omnipresent in everyday lives. Evidence has demonstrated
that attitudes and behaviors toward acceptance and use of technology
is critically linked with the user’s age [1,13].

Contrary to popular beliefs, there are increasing data related to
older adults having positive attitudes toward technology [5,14,15].
This is very encouraging as recent statistics showed older adults are
the fastest growing internet users [16,17]. Latest data from the Pew
Research Center (2014) reported that in 2012, more than half of
older adults (aged 65 an older) go online; this translates to six in ten
seniors are users of the internet [16]. Older adults use the internet
for personal reasons, including obtaining health information,

thus leading to their greater connectivity with society. It is also
evident that older adults who “surf the net” maintain their sense of
independence, control, and are empowered, hence improved quality
of life [16,18-20]. However, barriers such as cognitive and functional
limitations associated with normal aging, and the internet not always
user friendly may prevent older adults’ successful interface with
technology. Issues related with interface could be addressed through
usability evaluation. Usability is best described as the fit between the
users and technology [19,21]. It is key towards user’s acceptance of
technology [22]. Usability of technology by older adults is extremely
important since technology is now being incorporated as part of
disease management particularly in self-care management of chronic
illnesses. One example of scientific innovation in human computer
interaction for older adults is the usability of mobile devices to
monitor diabetes [23]. However, majority of usability studies among
older adults have used chronological age to measure age variable.
This paper will describe the results from a pilot study to determine
whether cognitive age has an effect on the usability of health web
site among older adults. Technology is defined for the purpose of
this study as an interactive multimedia video viewed from a desktop
computer.
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Method

Design and sample

This was a quantitative, non-randomized and descriptive pilot
study. A convenience sample of 30 self-identified African-Americans
over the age of 50 with a diagnosis of systolic heart failure was enrolled.
Systolic heart failure was based on an ejection fraction of 40% and
less from an echocardiogram or angiogram done within the past year.
Additional inclusion criteria included the ability to read, speak and
understand the English language. Exclusion criteria included those
with significant and untreated psychiatric conditions, a diagnosis of
Alzheimer’s dementia, significant visual and hearing impairments,
and significant musculoskeletal dysfunction prohibiting them from
using the computer. Participants were recruited from a cardiology
clinic at a large state university institution in Brooklyn, New York.
Data from 29 participants were included in the analysis. One of the
participants was not able to complete the study due to technical
problem and participant did not wish to return another time to repeat
the study.

Ethical consideration

Approval from the Institutional Review Board was obtained.
Informed consent (IC) was taken from all study participants prior to
initiation of the study.

Procedure

Participants were identified by the clinic nurse practitioner (based
on approved recruitment flyer posted); then the principal investigator
(PI) explained the study, answered questions and obtained IC. After
signing the IC, study participants were instructed to go to a designated
room with a computer to watch a 30-minute interactive educational
video on “Congestive Heart Failure” provided by X-Plain [24]. The
video was presented in English language. Participants were first asked
some demographic questions, and to complete the Rapid Estimate
of Adult Literacy in Medicine-R (REALM-R) [25] and cognitive age
questions [3]. After which, participants were given instructions on
how to use the mouse and were given ten minutes to practice moving
the mouse before beginning the video. At this time, participants were
asked to start watching and navigating the program. The PI, stayed in
the room, in case the participant needed help with technical problem
only. During the time the participants were navigating the website;
the PI was performing other tasks, such as reading or writing, and
faced away from the participant. After the participants finished
watching the video, they were asked to answer the Use of Technology
for Adaptation by Older Adults and/or those with Limited Literacy
(U.S.AB.LLLT.Y.) Survey®.

Instruments

Cognitive age: Barak and schiffman's multidimensional scale
was used to measure cognitive age [3]. Respondents were asked
to identify with one of seven age decades (20’s; 30’s etc.) along the
dimensions of feel, look, interest and do age. A composite measure
of cognitive age was computed by averaging the mid-point value on
each dimension. Reliability of the cognitive age was measured using
test-retest, Guttman’s Lambda test and split test reliability. The test-
retest coeflicient was 0.88; Guttman Lambda and Spearman-Brown
split half reliability tests were 0.86 and 0.85, respectively [3].

Usability score: A newly developed U.S.A.BLL.IT.Y. Survey®
was used to determine the usability of the health web site [19]. The
survey was a 25-item on a 5-point Likert scale consisted of 9-item
efficiency, 4-item learnability, 6-item perceived user experience and
6-item perceived control. Usability scores ranged from 29-121, with
scores 98 and above indicating good interface between the user and
technology. Face and content validity were obtained from panel
of experts. Panel of experts consisted of six master’s and doctoral

Table 1: Socio-demographic and clinical characteristics.

Demographic characteristics (n = 29) Frequency (%)

Age Mean =67.7 £ 8
Gender (%)

Males 18 (62.1%)
Females 11 (37.9%)
Birthplace (%)

Born in the US 7 (24%)
Born outside the US 20 (69%)
Missing

Educational background (%)
Elementary education 9 (31%)
High school education 8 (28)
College education 11 (38%)
Other (not specified) 1(3%)
Literacy Score 6
Ownership of computer (%)

Yes 9 (31%)
No 20 (69%)
Computer expertise (%)

Novice 21 (72%)
Intermediate 8 (28%)

Expert 0
Usability Score Mean = 108.1 + 16.7

Ejection fraction Mean = 32.9% + 14

Table 2: Comparison between cognitive and chronological age.

N =29 30s 40s 50s 60s 70s 80s
(30-39) (40-49) (50-59) (60-69) (70-79) (80-89)

Cognitive age 6.9% 38% 276% [17.2% 10.3% -

Chronological age - - 13.8% 44.8% 34.5% 6.9%

prepared nurse educators and NPs, and one systems engineer.
Content validity index (CVI) was calculated as item CVI (I-CVI) and
scale CVI (S-CVI). The calculated I-CVI was 0.97, whereas the S-CVI
was 0.97 both considered to be acceptable. The preliminary reliability
was established using internal consistency. The internal consistency
of the four subscales ranged from 0.71 to 0.95; all but the perceived
control subscale exceeded Cronbach alpha of 0.80 [19].

Data analysis: The SPSS Version 22 was used to perform data
analysis. Means, percentages, standard deviations were used to
analyze demographic and clinical characteristics. Pearson product
moment-correlation was used to analyze continuous variables and
Spearman rho for non-parametric variables.

Results

Table 1 presents the socio-demographic characteristics of the
study participants. Study participants’ age ranged from 52 years to
87 years; 13.8% of the cohorts were aged 50-59, 44.8% were aged
60-69, 34.5% were aged 70-79 and 6.9% were over 80 years of age.
Sixty-two percent of the participants were male, and majorities were
born outside the US. Of the participants born outside the US; 90%
were from various Caribbean countries and 10% were from South
American. The mean literacy score was 6, indicating low or limited
literacy; this despite 38% of the study participants reported some
form of college education compared to 31% elementary education.

Cognitive age

The mean cognitive age of the study participants was 53.5 + 10.7
years; whereas the chronological age was 67.7 + 8 years. The mean age
difference between chronological and cognitive age was 14 + 8 years.
Approximately 66% of the study participants perceived themselves
ten or more years younger than their actual age. The mean cognitive
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ages for the different dimensions include: Feel age - 55.3 + 12.7; Look
age - 54 + 11.8; Do age - 51.6 + 13.4 and Interest age - 53 + 13.4. Table
2 presents the distribution of responses on each of the cognitive age
questionnaire by the participants and compared to chronological age.
Using Pearson product moment correlation, data showed that the
difference between the participants’ chronologic age and cognitive
age was statistically significant (r = 0.671, p = 0.01).

The mean cognitive age of female was - 54 + 13.6 and male was
53 + 9; whereas the mean chronological age of female was 68 + 10
and male - 68 + 7. There was no statistically significant difference in
cognitive age between genders.

Usability Score

The overall usability score was 108.1 + 16.7, indicating good
interface between the older adult and health website. Review of
usability survey subscales showed that each subscale significantly
correlated with each other (Table 3).

There was no difference in the health website’s usability score
between males and females (112.8 £ 9, 100.4 + 23.1, respectively).
Study participants who perceived they to be less than ten years

younger than their actual age gave the website a mean usability
score of 112.1 + 8; whereas those who perceived themselves 10-20
years younger than their actual age gave usability score of 100.3
23. Participants who perceived they to be 20 or more years younger
than their actual age gave the highest usability score (115.6 £ 6). This
depicts a trend towards linear increase in usability score the more
years the older adults perceived themselves younger than their actual
age. Figure 1 presents the usability of the health web site in each
cognitive age decade. There is no difference in the usability of the
health web site in each cognitive age decade.

Discussion

This study examined two constructs that have significance to
acceptance and use of technology - cognitive age and usability.
Cognitive age, a construct that is believed to be influenced by a
person’s life experiences, which affects a person’s outlook and control
they have of their life [13]. The mean cognitive age of the study
participant was 53.5 + 10.7, a difference of 14 years younger than their
chronological age. This finding is consistent with previous studies
on cognitive age or self-perceived age [1,7,12,23,26]. The present
study, however, did not find any difference in cognitive age between

Table 3: Correlation of four usability survey subscales.

Correlation Efficiency Learnability User experience Perceived control
Efficiency Correlation coefficient 0.728 0.598™ 0.552"
Sig. (two-tailed) 0 0.001 0.002
N 29 29 29
Learnability Correlation coefficient 0.728" 0.737" 0.549"
Sig. (two-tailed) 0 0 0.002
N 29 29 29
User experience Correlation coefficient 0.598" 0.737" 0.549"
Sig. (two-tailed) 0.001 0 0.002
N 29 29 29
Perceived control Correlation coefficient 0.552" 0.549" 0.549"
Sig. (two-tailed) 0.002 0.002 0.002
N 29 29 29
**Correlation is significant at the 0.01 level (2-tailed).
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Figure 1: Usability scores in each age decade.
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genders. This is in contrast to previous studies that reported females
have younger cognitive age than men [12,27]. The participants in this
study were all African-Americans, whereas other studies were mostly
Caucasians. This area may require further research to determine
whether cognitive age is different between genders and those from
diverse cultural backgrounds.

Usability refers to how well and easily a person can perform a task
using technology without formal training [28]. This study showed
that older adults found the health website usable, despite having
limited experience with computer and have lower literacy level. This
suggests that older adults may have the ability to use the internet
or technology, in general, particularly if given the opportunity. The
usability scores were not different in each age decade; although those
who perceived themselves to be more than 20 years younger than
their actual age gave the highest usability score. This study further
substantiated results from previous studies on how cognitive age
may predict attitudes and behavior, including acceptance and use of
technology [5].

There are several limitations acknowledged in this study. The
present study only assessed the correlation between cognitive age and
the usability score. Correlation is not causation; therefore, the results
from the current study do not explain the association between age
(older age) and website use among African American patients with
systolic heart failure. This study is also a non-randomized, descriptive,
pilot study using a convenience sample. Those who participated in
the study may be those who were interested in learning about the
internet perhaps contributing to potential sampling bias. The study
sample was recruited from one cardiology clinic; thus generalizability
is applicable only to those who participated in the study. The usability
survey used was developed for the purpose of the study; therefore,
the survey has never been used before. Further research is needed
with diverse group to establish additional reliability and validity of
the usability survey.

Conclusion

Age has been a pervasive measure in the use technology.
Age, however, is both physical as well as psychological state [2].
Chronological age is no longer considered the only determinants to
lifestyle and behavior [10]. The Institute of Medicine [29] described
cognitive aging as a basic attribute for a person to successfully engage
with activities, accomplish goals, and negotiate through life. It may
also have significant effect on the individual’s daily activities and
independent living. One characteristic of successful aging is active
engagement in life. Using the computer and surfing the net are active
rather than passive. As the numbers of older adults continue to
increase, and their increasing engagement with technology, age not
should not only be the pervasive measure of technology.

References

1. Hong SJ, Lui CSM, Hahn J, et al. (2013) How old are you really? Cognitive
age in technology acceptance. Decision Support Systems 56: 122-130.

2. Sherman E, Schiffman LG (1984) Applying age-gender theory from social
gerontology to understand the consumer well-being of the elderly. Adv
Consumer Res 11: 569-573.

3. Barak B, Schiffman LG (1981) Cognitive age: A nonchronological age
variable. Adv Consumer Res 8: 602-606.

DOI: 10.36959/545/355 | Volume 1 | Issue 1

10.

1

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Teller C, Gillenberger E, Schneidlitz P (2013) Cogntitive age and grocery-
store patronage by elderly shoppers. J Market Manag 29: 317-337.

Zambianchi M, Carelli MG (2016) Positive attitudes towards technologies and
facets of well-being in older adults. J Appl Gerontol 1-18.

Eastman JK, lyer R (2012) The relationship between cognitive age and status
consumption: An exploratory look. Market Manage J 22: 80-96.

Ying B, Yao R (2010) Self-perceived age and attitudes toward marketing of
older consumers in China. J Fam Econ Issues 31: 318-327.

lyer R, Reisenwitz T (2010) Understanding cognitive age: The boomers’
perspective. Market Manage J 20: 28-41.

Gonzalez AN, Rodriguez C, Miranda MR, et al. (2009) Cognitive age
as criterion explaining senior tourists’ motivation. Intl J Culture, Tourism
Hospitality Res 3: 148-164.

Wray AZ, Hodges NN (2008). Response to the active wear apparel
advertisements by US Baby Boomers: An examination of cognitive versus
chronological age factors. J Fashion Market Manage 12: 8-23.

.Chang C (2008) Chronological age versus cognitive age for younger

consumer: Implications for advertising persuasion. J Advertising 37: 19-32.

Eastman JK, lyer R (2005) The impact of cognitive age on Internet use of
the elderly: An introduction to the public policy implications. Intl J Consumer
Stud 29: 125-136.

Rose J, Ogunmokun G (2010) Relationship between cognitive age and
technology readiness: An exploratory analysis of mature consumers.

Kim YS (2008) Reviewing and critiquing computer learning and usage among
older adults. Educ Gerontol 34: 709-735.

Lagana L (2008) Enhancing the attitudes and self-efficacy of older adults
toward computers and the Internet: results of a pilot study. Educ Gerontol
34:831-843.

Aaron Smith (2014) Older adults and use technology use. Pew Research
Center.

Rainie L, Pouschter J (2014) Emerging nations catching up to U.S. on
technology adoption, especially mobile and social media use.

Delello JA, McWhorter RC (2017) Reducing digital divide: connecting older
adults to iPad technology. J Appl Gerontol 36: 3-28.

Caboral-Stevens M (2015) Theory Development and Pilot Testing of a New
Survey Instrument on Usability by Older Adults. ProQuest, USA.

McMellon CA, Schiffman LG (2002) Cyber senior empowerment: How some
older adults are taking control of their lives. J Appl Gerontol 21: 157-175.

Mohamadali NAKS, Garibaldli JM (2012) User, technology and organization in
evaluating user acceptance of healthcare technology. HEALTHINF, 119-124.

Jaja C, Pares-Avila J, Wolpin S, et al. (2010) Usability evaluation of the
interactive Personal Patient Profile-Prostate decision support system with
African-American men. J Natl Med Assoc 102: 290-297.

Holzinger A, Ziefle M, Rocker C (2010) Human-computer interaction and
usability engineering for elderly (HCI14AGING): Introduction to the special
thematic session. 556-559.

Patient Education Institute (2009) Congestive heart failure.

Bass Ill PF, Wilson JF, Griffith CGH (2003) A shortened instrument for literacy
screening. J Gen Intern Med 18: 1036-1038.

Mathur A, Moschis GP (2005) Antecedents of cognitive age: A replication and
extension. Psych & Market 22: 969-985.

Szmigin |, Carrigan M (2000) The older consumer as innovator: Does
cognitive age hold the key? J Market Manage 16: 505-527.

Benbunan-Fich R (2001) Using protocol analysis to evaluate the usability of a
commercial website. Inform & Manage 39: 151-163.

Institute of Medicine (2015) Cognitive aging: Progress in understanding and
opportunities for action. National Academic, Press Washington DC.

SCHOLARS.DIRECT

Caboral-Stevens. J Nurs Pract 2016, 1(1):6-9

ISSN: 2578-7071 | e Page 9 e


http://www.tandfonline.com/doi/abs/10.1080/0267257X.2013.766627
http://www.tandfonline.com/doi/abs/10.1080/0267257X.2013.766627
https://www.ncbi.nlm.nih.gov/pubmed/27146263
https://www.ncbi.nlm.nih.gov/pubmed/27146263
http://digitalcommons.georgiasouthern.edu/marketing-facpubs/11/
http://digitalcommons.georgiasouthern.edu/marketing-facpubs/11/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924498/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2924498/
http://www.mmaglobal.org/publications/MMJ/MMJ-Issues/2010-Fall/MMJ-2010-Fall-Vol20-Issue2-Iyer-Reisenwitz-pp28-41.pdf
http://www.mmaglobal.org/publications/MMJ/MMJ-Issues/2010-Fall/MMJ-2010-Fall-Vol20-Issue2-Iyer-Reisenwitz-pp28-41.pdf
http://www.lesroches.edu/common/document/library/Cognitive_age_as_a_criterion_explaining_senior_tourists'_motivations.pdf
http://www.lesroches.edu/common/document/library/Cognitive_age_as_a_criterion_explaining_senior_tourists'_motivations.pdf
http://www.lesroches.edu/common/document/library/Cognitive_age_as_a_criterion_explaining_senior_tourists'_motivations.pdf
https://www.econbiz.de/Record/response-to-activewear-apparel-advertisements-by-us-baby-boomers-an-examination-of-cognitive-versus-chronological-age-factors-wray-anja-zurcher/10003696343
https://www.econbiz.de/Record/response-to-activewear-apparel-advertisements-by-us-baby-boomers-an-examination-of-cognitive-versus-chronological-age-factors-wray-anja-zurcher/10003696343
https://www.econbiz.de/Record/response-to-activewear-apparel-advertisements-by-us-baby-boomers-an-examination-of-cognitive-versus-chronological-age-factors-wray-anja-zurcher/10003696343
http://www.tandfonline.com/doi/abs/10.2753/JOA0091-3367370302
http://www.tandfonline.com/doi/abs/10.2753/JOA0091-3367370302
http://onlinelibrary.wiley.com/doi/10.1111/j.1470-6431.2004.00424.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1470-6431.2004.00424.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1470-6431.2004.00424.x/abstract
http://researchonline.jcu.edu.au/15359/
http://researchonline.jcu.edu.au/15359/
http://www.tandfonline.com/doi/abs/10.1080/03601270802000576
http://www.tandfonline.com/doi/abs/10.1080/03601270802000576
https://www.ncbi.nlm.nih.gov/pubmed/20148185
https://www.ncbi.nlm.nih.gov/pubmed/20148185
https://www.ncbi.nlm.nih.gov/pubmed/20148185
http://www.pewinternet.org/2014/04/03/older-adults-and-technology-use/
http://www.pewinternet.org/2014/04/03/older-adults-and-technology-use/
http://www.pewresearch.org/fact-tank/2014/02/13/emerging-nations-catching-up-to-u-s-on-technology-adoption-especially-mobile-and-social-media-use/
http://www.pewresearch.org/fact-tank/2014/02/13/emerging-nations-catching-up-to-u-s-on-technology-adoption-especially-mobile-and-social-media-use/
https://www.ncbi.nlm.nih.gov/pubmed/26084479
https://www.ncbi.nlm.nih.gov/pubmed/26084479
http://academicworks.cuny.edu/gc_etds/535/
http://academicworks.cuny.edu/gc_etds/535/
https://www.ncbi.nlm.nih.gov/pubmed/20437736
https://www.ncbi.nlm.nih.gov/pubmed/20437736
https://www.ncbi.nlm.nih.gov/pubmed/20437736
https://pdfs.semanticscholar.org/e23c/84d63b7640ac59177aac6b89c4afdbf65454.pdf
https://pdfs.semanticscholar.org/e23c/84d63b7640ac59177aac6b89c4afdbf65454.pdf
https://pdfs.semanticscholar.org/e23c/84d63b7640ac59177aac6b89c4afdbf65454.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1494969/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1494969/
http://onlinelibrary.wiley.com/doi/10.1002/mar.20094/abstract
http://onlinelibrary.wiley.com/doi/10.1002/mar.20094/abstract
http://www.tandfonline.com/doi/abs/10.1362/026725700785046038?journalCode=rjmm20
http://www.tandfonline.com/doi/abs/10.1362/026725700785046038?journalCode=rjmm20
http://www.sciencedirect.com/science/article/pii/S0378720601000854
http://www.sciencedirect.com/science/article/pii/S0378720601000854
https://www.nap.edu/catalog/21693/cognitive-aging-progress-in-understanding-and-opportunities-for-action
https://www.nap.edu/catalog/21693/cognitive-aging-progress-in-understanding-and-opportunities-for-action
http://www.sciencedirect.com/science/article/pii/S0167923613001243
http://www.sciencedirect.com/science/article/pii/S0167923613001243
http://connection.ebscohost.com/c/articles/6434206/applying-age-gender-theory-from-social-gerontology-understand-consumer-well-being-elderly
http://connection.ebscohost.com/c/articles/6434206/applying-age-gender-theory-from-social-gerontology-understand-consumer-well-being-elderly
http://connection.ebscohost.com/c/articles/6434206/applying-age-gender-theory-from-social-gerontology-understand-consumer-well-being-elderly
http://connection.ebscohost.com/c/articles/6430641/cognitive-age-nonchronological-age-variable
http://connection.ebscohost.com/c/articles/6430641/cognitive-age-nonchronological-age-variable

	Title
	Abstract
	Keywords
	Introduction
	Method
	Design and sample 
	Ethical consideration 
	Procedure
	Instruments

	Results
	Cognitive age 
	Usability Score 

	Discussion
	Conclusion
	Figure 1
	Table 1
	Table 2
	Table 3
	References

