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Abstract
Introduction: Population ageing presents major public health 
challenges, while digital technologies hold potential to support 
cognitive and psychosocial well-being in later life. However, 
engagement with digital tools may be shaped by psychological factors 
such as motivation, self-confidence, and technological anxiety.
Objective: This study aimed to explore psychological resources 
related to digital technology engagement and to examine associations 
between digital technology use, perceived cognitive benefits, 
technological anxiety, and sociodemographic characteristics among 
older adults.
Materials and Methods: A descriptive cross-sectional study was 
conducted among 45 older adults aged 65–85 years in Tetouan, 
Morocco, from 10 to 31 January 2026. Data were collected via a 
structured questionnaire on sociodemographic factors, digital 
technology use, psychological resources, perceived cognitive 
benefits, and technological anxiety. Associations between categorical 
variables were analysed using the Fisher–Freeman–Halton exact test, 
with significance set at p < 0.05.
Results: Of the participants, 82.22% reported regular use of digital 
technologies, and 86.67% perceived improvements in memory and 
attention. Technological anxiety was reported by 64.44%. Digital 
technology use was significantly associated with perceived cognitive 
benefits (p < 0.001) and technological anxiety (p = 0.041), but showed 
no significant association with age, gender, educational level, living 
arrangement, or socioeconomic status. Perceived cognitive benefits 
did not significantly vary by age or gender. Intrinsic motivation, 
intellectual curiosity, and self-confidence were each reported by 
approximately one-third of participants.

Conclusion: Digital technology engagement among older adults 
is linked to perceived cognitive benefits and technological anxiety 
rather than sociodemographic characteristics in this sample. Given 
the exploratory design and subjective nature of perceived cognitive 
outcomes, findings warrant cautious interpretation. Further research 
with larger samples, validated psychological measures, and objective 
cognitive assessments is needed to confirm and extend these results.
Keywords: Older Adults; Digital Technology Use; Psychological 
Resources; Cognitive Benefits; Technological Anxiety; Active 
Ageing.
Introduction

 Population ageing is a global phenomenon that presents significant 
public health, social and economic challenges. As life expectancy 
increases worldwide, ensuring not only longer life, but also healthier 
and more independent ageing has become increasingly important [1]. 
In this context, promoting the cognitive, psychological, and social 
well-being of older adults has become a key priority for healthcare 
systems and policymakers. In light of the growing prevalence of 
cognitive decline, loneliness and anxiety-depressive disorders 
among older populations, mental health in later life is of particular 
importance [2]. The concept of active ageing emphasises the 
importance of optimising opportunities for health, participation, and 
security to enhance quality of life as people grow older [3]. Alongside 
demographic changes, the rapid expansion of digital technologies has 
transformed the way individuals communicate, access information, 
and organise their daily lives. Digital tools such as smartphones, 
tablets and internet-based platforms, as well as cognitive training 
applications, are increasingly recognised as valuable resources for 
supporting healthy ageing [4]. These technologies can facilitate social 
interaction and reduce isolation, providing cognitive stimulation that
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effects among older adults. The study took place in Tetouan, northern 
Morocco, and included older adults living independently at home 
(alone or with family) as well as residents of a nursing home. The 
cross-sectional design allowed assessment of digital technology use, 
psychological characteristics, and perceived outcomes at a single 
time point.
Study Population and Sampling
  The sample comprised 45 older adults aged 65 to 85 years. A 
non-probability convenience sampling method was used, based 
on accessibility and willingness to participate. Inclusion criteria 
included age between 65 and 85 years, residence in the community 
or nursing home, and sufficient cognitive capacity to understand 
and respond to the questionnaire. Individuals with severe diagnosed 
cognitive impairment were excluded. Each participant provided one 
set of individual-level data.
   Psychological resources were evaluated using a multiple-response 
item, enabling participants to select multiple resources such as 
intrinsic motivation, intellectual curiosity, and self-confidence. These 
responses were treated as descriptive multiple-response data and not 
as independent observations.
Data Collection period and instrument
   Data were collected over a two-week period from 10 to 31 January 
2026. A structured questionnaire was developed specifically for 
this study based on literature on ageing, digital literacy, and the 
relationship between digital technologies and psychological and 
cognitive well-being in older populations. The questionnaire 
included items on sociodemographic characteristics, patterns of 
digital technology use, perceived cognitive effects, psychological 
resources, and technological anxiety.
   The questionnaire was designed using clear and simple language 
and administered face-to-face to facilitate comprehension among 
older participants. Content validity was established through expert 
review, focusing on clarity, relevance, and alignment with study 
objectives, following recognized standards in nursing and health 
research instrument development [19]. To ensure participants 
understood the various concepts of the study, we used a didactic 
approach by explaining them verbally in simple language during face-
to-face interviews. This process was strongly supported by geriatric 
nursing students from the Higher Institute of Nursing Professions and 
Health Techniques of Tetouan, who assisted with data collection and 
participant guidance. 
Statistical Analysis
  Data were coded and analysed using descriptive and inferential 
statistics. Frequencies and percentages summarized sociodemographic 
characteristics and main variables including digital technology 
use, perceived cognitive benefit, psychological resources, and 
technological anxiety. Associations between categorical variables 
were examined using contingency tables.
   Due to several contingency tables having expected cell counts 
below 5 and the small sample size (N = 45), conditions for the 
asymptotic Pearson chi-square test were not met. Therefore, the 
Fisher–Freeman–Halton exact test was applied across all categorical 
associations to provide valid statistical inference with small expected 
frequencies.
   Associations tested included digital technology use with age group, 
gender, educational level, living arrangement, and socioeconomic 
status; perceived cognitive benefit with digital technology use, age, 
and gender; and technological anxiety with digital technology use, 
gender, and education.
   For the multiple-response psychological resources item, each 
resource was coded as a binary variable (selected or not selected), 
and responses were analysed descriptively rather than as independent 
observations. All analyses were based on individual participant data, 
with statistical significance set at p < 0.05.

may help to maintain mental and cognitive functioning in older adults 
[5]. Furthermore, previous studies have suggested that engaging with 
digital technologies may be associated with improved psychological 
well-being and reduced depressive symptoms in older adults [6]. 
From a cognitive perspective, interacting with digital technologies 
requires attention, learning, problem solving and adapting to new 
interfaces. These activities may provide cognitive stimulation and 
contribute to older adults’ perceptions of maintaining or improving 
cognitive functioning [7]. While previous studies have noted 
associations between digital engagement and cognitive outcomes 
in older adults, findings are heterogeneous and may vary based on 
individual and contextual factors [4]. It is important to distinguish 
perceived cognitive benefits from objectively measured cognitive 
performance, as subjective perceptions do not always reflect actual 
cognitive changes. The engagement of older adults with digital 
technologies cannot be explained solely by their access to devices 
and connectivity. The Technology Acceptance Model (TAM) 
emphasises the significance of perceived usefulness and ease of 
use in the adoption of technology [8]. Furthermore, psychological 
resources can impact older adults' willingness to engage with digital 
tools. Intrinsic motivation, intellectual curiosity and self-confidence 
can foster interest in learning, persistence in the face of difficulties 
and confidence in using digital technology [9, 10]. According to 
Self-Determination Theory, intrinsic motivation promotes sustained 
engagement when behaviours are driven by interest, curiosity and 
personal satisfaction rather than external pressures [8]. Despite the 
potential benefits of digital technologies, a persistent digital divide 
exists among older adults. This divide extends beyond device access 
and internet connectivity to encompass digital skills, confidence, 
usage patterns and the ability to derive meaningful benefits from 
technology [12,13]. Consequently, while some older adults actively 
engage with digital tools, others face difficulties or remain reluctant 
[13].
  These differences are influenced by psychological barriers. 
Technological anxiety, which includes a fear of making mistakes, a 
sense of uncertainty and a perception that digital devices are difficult 
to use, represents a significant barrier to engagement [5, 14]. Limited 
training and insufficient support can further reduce confidence 
and willingness to use digital technologies [15]. Conversely, 
psychological resources such as motivation, curiosity and self-
confidence can facilitate engagement and lead to more positive 
perceptions of technology [16, 17].
   In gerontology and community health, promoting appropriate digital 
engagement has become an important aspect of healthy ageing. 
Interventions that enhance digital confidence, reduce technological 
anxiety and foster motivation could empower older adults to utilise 
digital tools more effectively [9]. Health professionals, particularly 
nurses, play a pivotal role in providing education, guidance and 
personalised support [18].
  However, the relationships between psychological resources, digital 
technology use, perceived cognitive benefits, technological anxiety 
and sociodemographic factors have not been sufficiently explored 
in some community-based older populations, particularly in the 
Moroccan context. This study aims to explore the psychological 
resources reported by older adults in relation to their use of digital 
technology, and to examine the associations between their use 
of technology, the perceived cognitive benefits they experience, 
their technological anxiety, and their selected sociodemographic 
characteristics. Due to the exploratory nature of this study, perceived 
cognitive benefits were evaluated based on subjective perceptions 
rather than objective cognitive performance measures.
Materials and Methods
Study Design
  A descriptive cross-sectional study was conducted to investigate 
digital technology use and its perceived cognitive and emotional



Page 3 of 8

                                                                                                                                                                                       ISSN: 2581-3846

Ethical Considerations
   The study complied with the ethical principles of the Declaration 
of Helsinki. Participants, whether living independently in the 
community or residing in a nursing home, were autonomous and 
capable of providing informed consent. Participation was voluntary, 
and verbal informed consent was obtained after explaining the study 
objectives, the voluntary nature of participation, and the right to 
decline or withdraw at any time without consequence. Administrative 
approval was obtained from the nursing home management on 
11 November 2025. For community-dwelling participants, no 
administrative authorization was required, as they provided consent 
directly. Confidentiality and anonymity were strictly maintained, and 
the data collected were used exclusively for research purposes.
Results
   The response rate for the study was 100%, with all 45 participants 
completing the questionnaire.
1. Socio-demographic characteristics of participants
   The socio-demographic profile of the 45 older adults included in 

the study is detailed in Table 1. Most participants (64.4%) were aged
between 65 and 74 years. Women constituted 62.2% of the sample. 
Educational attainment was generally low, with nearly three-quarters 
of participants having no formal education or only primary education. 
A majority lived with family members (60.0%) and reported low to 
moderate socioeconomic status (88.8%).
2. Patterns of digital technology use
   Among the participants, 37 (82.22%) reported regular use of digital 
technologies, 6 (13.33%) occasional use, and 2 (4.44%) minimal or 
no use (Fig. 1).
   Exact-test analyses revealed no statistically significant associations 
between digital technology use and age group (p = 1.000), gender 
(p = 1.000), educational level (p = 0.831), living arrangement (p = 
1.000), or socioeconomic status (p = 0.381) (Table 2). These findings 
suggest that, within this sample, digital technology use patterns were 
not significantly influenced by the examined sociodemographic 
factors.

Variable Category N %
Age (years) 65–74 29 64.4

75–85 16 35,6
Gender Male 17 37.8

Female 28 62,2
Educational level No formal education 18 40.0

Primary 20 44.4
Secondary 5 11.1

Higher 2 4.4
Living arrangement Living alone 18 40.0

Living with family 27 60.0
Socioeconomic status Low 29 64.4

Medium 11 24.4
High 5 11.1

Table 1. Socio-demographic characteristics of participants (N = 45)

Source: compiled by the authors

Fig 1. Users of digital tools among older adults (N=45)
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3. Perceived cognitive effects  
   A large majority of participants (86.67%, n = 39) reported perceived 
improvements in memory and attention, while 4 (8.89%) reported no 
improvement and 2 (4.44%) were undecided (Fig. 2). There was a 
significant association between digital technology use and perceived 

cognitive benefit (p < 0.001), indicating that participants’ digital 
engagement was strongly related to their perception of cognitive 
improvements. However, no significant associations were found 
between perceived cognitive benefit and age group (p = 1.000) or 
gender (p = 0.818) (Table 2).

Association χ² df Exact p-value Interpretation
Digital technology use × Age 0.198 2 1.000 Not significant
Digital technology use × Gender 0.178 2 1.000 Not significant
Digital technology use × Education 4.024 6 0.831 Not significant
Digital technology use × Living 
arrangement

0.199 2 1.000 Not significant

Digital technology use × SES 3.996  4 0.381 Not significant
Cognitive benefit × Digital technology use 73.462 4 <0.001 Significant
Cognitive benefit × Age 0.379 2 1.000 Not significant
Cognitive benefit × Gender 0.440 2 0.818 Not significant
Anxiety × Digital technology use 17.550 4 0.041 Significant
Anxiety × Gender 0.842 2 0.813 Not significant
Anxiety × Education 6.864 6 0.295 Not significant

Table 2. Associations between study variables: Pearson Chi-Square and Fisher–Freeman–Halton 
Exact Tests (N = 45)

Source: compiled by the authors
Note: χ² = Pearson chi-square statistic; df = degrees of freedom. Because several contingency tables 
contained small expected cell frequencies, statistical significance was assessed using the Fisher 
Freeman–Halton exact test. The reported p-values correspond to the exact test.

Fig 2. Perception of improved memory and attention in older adults (N = 45)

4. Psychological resources
   The primary psychological resources identified among participants 
were intrinsic motivation, intellectual curiosity, and self-confidence, 
each accounting for 33.33% of responses (Fig. 3). Given the 
multiple-response format, these percentages reflect the proportion of 
participants selecting each resource rather than mutually exclusive 
categories.

5. Technological anxiety
   Technological anxiety was reported by 29 participants (64.44%), 
whereas 11 (24.44%) reported no anxiety and 5 (11.11%) were 
undecided (Fig. 4).
  A significant association was observed between technological anxiety 
and digital technology use (p = 0.041). In contrast, no significant 
associations emerged between technological anxiety and gender 
(p = 0.813) or educational level (p = 0.295), as shown in Table 2.
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6. Summary of Exact-Test analyses  
  Overall, exact-test analyses indicated significant associations 
of digital technology use with perceived cognitive benefits and 
technological anxiety. No statistically significant relationships were 
found between digital technology use and age, gender, educational 
level, living arrangement, or socioeconomic status. Similarly, 
perceived cognitive benefit was linked to digital technology use 
but not to age or gender. Technological anxiety was significantly 
associated with digital use, yet showed no significant association 
with gender or education.
   These findings suggest that, within this sample of 45 older adults, 
patterns of digital engagement were more strongly associated with 
perceived cognitive benefits and technological anxiety than with 
sociodemographic characteristics.

Discussion
   This exploratory study shed light on the use of digital technology, 
the perceived cognitive benefits of this use, and technological 
anxiety among older adults living in northern Morocco. Over 80% 
of participants reported regular use of digital devices, and nearly 
87% believed that their memory and attention had improved as 
a result. While technology use was not significantly linked to 
sociodemographic factors such as age, gender, education, living 
situation, or socioeconomic status, it was strongly associated with 
perceived cognitive benefits and technological anxiety.
Patterns of digital technology use and sociodemographic factors
  Though descriptive differences in digital engagement were observed, 
such as younger seniors (65–74) tending to use digital tools more 
frequently, our rigorous analyses using Fisher–Freeman–Halton

Fig 3. Main psychological resources identified among older adults regarding the use of digital technologies (N=45)

Fig 4. Technological anxiety among older adults (N=45)
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exact tests did not identify any statistically significant associations 
between technology use and sociodemographic factors. This 
suggests that, in this sample of 45 older adults, age, gender, 
educational background, living arrangements and socioeconomic 
status did not decisively predict regular use of digital technology. 
However, caution should be exercised when interpreting these null 
findings. Our sample was small and geographically limited, which 
may have constrained our ability to detect the subtle influence of 
sociodemographic factors. Extensive prior research has shown that 
education, social support and economic resources often play key 
roles in digital inclusion for older adults [20,21]. It is possible that 
such factors operate differently in the Moroccan context or require a 
larger sample size to emerge statistically.
Perceived cognitive benefits and digital engagement    
   The high proportion of participants in our study who reported 
improvements in cognition is consistent with the significant 
correlation we observed between the use of digital technology and 
positive cognitive self-perception (p < 0.001). This finding is in line 
with previous studies indicating that using digital tools can lead to 
a subjective sense of mental sharpness and increased confidence, 
potentially improving overall quality of life among older adults [22]. 
However, it is important to recognise that such perceived benefits 
are subjective and may not always reflect objectively measurable 
cognitive changes. Familiarity with technology and optimistic 
attitudes could influence individuals’ perceptions, potentially 
amplifying reported benefits. Previous studies have also emphasised 
the need to distinguish subjective cognitive improvements from 
validated neurocognitive outcomes [23]. Demographic factors 
such as age and gender did not significantly affect perceptions of 
cognitive benefits, suggesting that these perceptions are consistent 
across older adults. This is consistent with previous studies showing 
that subjective cognitive appraisals often do not vary substantially by 
age or gender [4, 11].
Psychological resources and digital engagement
  Intrinsic motivation, intellectual curiosity and self-confidence 
were identified as important psychological factors that promote 
digital engagement, with approximately one-third of participants 
reporting these traits. These traits are recognised as important factors 
in maintaining interest and persistence in learning new technologies 
[10]. However, our study relied on single-item measures, which limits 
the depth and reliability of these findings. Further research using 
validated, multi-item psychological scales is therefore essential to 
better understand how these factors influence digital adoption among 
older adults. Previous studies have also emphasised the importance 
of psychological resources, such as self-efficacy and curiosity, in 
encouraging the use of technology [24].
Anxiety and technological digital use
   Nearly two-thirds of participants reported technological anxiety, 
which was significantly associated with digital technology use (p = 
0.041). This suggests a complex relationship between anxiety and 
technology use. The fact that some older adults feel apprehensive 
or unsure yet still engage with technology suggests that this anxiety 
does not necessarily prevent them from doing so. Rather than 
preventing use altogether, anxiety may affect how confidently or how 
often technology is used. This pattern aligns with existing research 
on barriers to technology use, such as the fear of making mistakes or 
struggling with complex interfaces [5, 25], and fits within accepted 
models of technology acceptance that emphasise perceived ease of 
use [8]. This study found no significant links between technological 
anxiety and demographic variables such as gender or education, 
reflecting unique cultural or contextual factors worthy of further 
exploration.
Implications for healthy ageing and practice
  These results emphasise that promoting digital inclusion involves 
more than just providing devices or internet access [14]. Programs

designed to improve digital skills among older adults should 
incorporate personalised support to build confidence, reduce anxiety, 
and encourage hands-on practice [18]. Moreover, as technology 
becomes increasingly integrated into healthcare and daily life, 
health professionals—particularly nurses—play a central role in 
facilitating this transition. This is supported by Boucetta et al. 
(2025), who highlight how innovative approaches, such as the use 
of game technologies in geriatric nursing education in Morocco, can 
enhance care quality and support digital readiness [26]. The strong 
link between digital engagement and perceived cognitive benefits 
further underscores the potential of digital tools as a key component 
of healthy ageing strategies. Nonetheless, future interventions must 
be accompanied by rigorous evaluation to confirm their effects on 
cognitive function.
Limitations
   Several limitations temper the interpretation of the findings. The 
small sample size of 45 participants, who were drawn from a specific 
geographic area using convenience sampling, limits statistical 
power and the ability to generalise the results. Self-reported data on 
technology use, psychological traits and perceived cognitive effects 
are vulnerable to recall and social desirability biases. Using single-
item questions to measure multifaceted constructs reduces precision 
and validity. The cross-sectional design prevents conclusions about 
causal relationships being drawn. While the use of exact tests was 
methodologically sound given the small sample sizes, it may have 
reduced the precision of the estimates. Lastly, the use of multiple 
responses to assess psychological resources precluded more nuanced 
statistical analysis, highlighting the need for more refined instruments 
in future research.
Conclusion
   This study provides initial evidence that older adults’ engagement with 
digital technology is closely related to their perceptions of cognitive 
abilities and technological anxiety. Most participants regularly used 
digital devices and felt their memory and attention improved, though 
these benefits reflect subjective experience rather than confirmed 
cognitive changes. Notably, many participants reported anxiety 
about technology but continued to use it, showing that apprehension 
can coexist with active engagement. Sociodemographic factors such 
as age, gender, education, living situation, or socioeconomic status 
did not strongly influence technology use. Psychological traits like 
intrinsic motivation, curiosity, and confidence appear important for 
digital readiness, although their exact impact remains unclear. Overall, 
supporting older adults in digital inclusion requires more than access; 
it demands fostering emotional readiness, confidence, and anxiety 
reduction. Personalized digital literacy programs addressing these 
elements may enhance meaningful and sustained engagement. Future 
larger, longitudinal studies using validated psychological measures 
and objective cognitive assessments are needed to better understand 
how digital technology influences psychological well-being and 
cognitive health with ageing.
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Appendix A
Questionnaire 

Introduction
   This questionnaire aims to better understand the use of digital technologies among older adults 
and their perceived effects on cognitive functioning and psychological well-being. Responses are 
anonymous and confidential.
I. Socio-demographic data
1.	 Age
          ☐ 65–74 years
          ☐ 75–85 years 
2.	 Gender
         ☐ Male
         ☐ Female 
3.	 Educational level
        ☐ No formal education
        ☐ Primary 
        ☐ Secondary 
        ☐ Higher 
4.	 Living arrangement
       ☐ Living alone
       ☐ Living with family 
5.	 Socio-economic status
       ☐ Low
       ☐ Medium
       ☐ High 
II. Use of digital tools
6.	 How frequently do you use digital tools (smartphone, computer, tablet)?
       ☐ Regular user
       ☐ Occasional user
       ☐ Non-user 
III. Perceived cognitive improvement
7.	 Do you think that the use of digital tools improves your memory and attention?
       ☐ Yes
       ☐ No
       ☐ Undecided 
IV. Main psychological resources related to the use of digital technologies
8.	 What are the main psychological resources that help you use digital technologies? (Multiple 

answers possible)
      ☐ Intrinsic motivation 
      ☐ Intellectual curiosity 
      ☐ Self-confidence
      ☐ Other (please specify): __________ 
V. Anxiety related to the use of digital technologies
9.	 Do you feel anxiety when using digital technologies (smartphone, computer, tablet)?
     ☐ Yes
     ☐ No
     ☐ Undecided

  Thank you for your participation. Your answers are very important and will help us better 
understand how older adults use digital technologies and how these tools may affect memory, 
attention, and well-being.




