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Evidence of internal structure validity of the Brazilian version of the

Mobile Device Proficiency Questionnaire (ADPQ—Brazil)

Abstract

Objective: To examine evidence of internal structure validity, dimensionality, and reliability
of the Brazilian version of the Mobile Device Proficiency Questionnaire (MDPQ-
Brazil) in older adults. Methods: This psychometric study used a convenience sample
of 259 individuals aged 60 years or older who use mobile devices (smartphones and/
or tablets). Data were collected using an online sociodemographic questionnaire and
the MDPQ-Brazil. Descriptive analyses, normality testing, exploratory factor analysis
using a polychoric matrix and RDWLS estimator, parallel analysis, model fit indices, and
reliability estimates were performed. Resu/ts: The sample had a mean age of 72.0 years,
with a predominance of women and a high educational level. Exploratory factor analysis
identified an essentially one-dimensional structure, with a general factor explaining most
of the variance. The model exhibited good fit indices (GFI=0.983; AGFI1=0.982) and
high stability (H=0.982). Factor loadings were adequate (>0.30) for all items. Reliability
was high (x=0.977; v=0.979). Higher proficiency for basic functions and communication
was observed, whereas lower performance for data storage and calendar use was found.
Conclusion: The MDPQ-Brazil demonstrated consistent evidence of validity and reliability,
proving suitable for assessing the digital proficiency of older Brazilian adults. However,
the findings should be interpreted with caution due to the sample’s high educational

attainment and the absence of measurement invariance tests.
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INTRODUCTION

In recent decades, apps have come to be used
to manage personal finances, purchases are made
over the internet, public services are accessed in
digital environments, and meetings with friends and
family are arranged via tablets and smartphones'.
Using these mobile devices can promote greater
independence in technology-mediated daily activities,
help individuals stay informed about the world, and
confer benefits such as socialization and improved
self-esteem??. In addition, studies associate the use
of digital technologies with stimulation of memory
and attention, prevention of depressive symptoms,
and reduction of overall cognitive decline*”.

Individuals’ experience in the digital environment
and their ability to take advantage of the opportunities
offered by technology are fundamental aspects of so-
called meaningful connectivity®. However, initiatives
for technological development that consider the
specific needs and demands of the older population
are still incipient™*".

Despite the potential benefits associated with
inclusion in the digital environment, the acceptance
and adoption of technology among older adults
is a complex issue influenced by personal factors
(usability, motivation, and user experiences), factors
related to device characteristics (multitasking,
language, size, and functions), and social factors
(attitudes, social support, culture)®.

By using technological innovations, this
population breaks sociocultural paradigms and
shows that age is not a limiting factor for learning®”.
However, the rapid evolution of digital technologies
means this population’s digital skills may become
out of step with the technological potential available,
especially in the use of mobile devices>”.

In recent years, a variety of digital inclusion
programs aimed at the older population have
been developed with the objective of promoting
the development of digital competencies’. These
projects are essential to foster social participation,
autonomy, and the benefits associated with the use
of technologies, such as facilitated communication
and cognitive stimulation’. However, evaluating the
effectiveness of these initiatives and monitoring
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participants’ progress requires the use of specific
tools to measure digital competencies™. The dearth
of tools adapted to the sociocultural characteristics of
the Brazilian older population limits the generation
of precise indicators of their digital skills and hinders
the development of more inclusive technologies and
public policies’.

Among the available instruments for assessing
this proficiency, the Mobile Device Proficiency
Questionnaire (MDPQ) stands out. Developed by
Roque and Boot (2016)", the instrument is designed
to assess older adults’ ability to perform basic and
complex tasks on mobile devices. The original
MDPQ consists of 46 items spanning eight domains:
basic operations, communication, data storage,
internet, calendar, entertainment, privacy/security,
and troubleshooting/software management''.

The instrument has been translated and adapted
in different countries, such as Germany, Japan,
Spain, and Slovenia, demonstrating its applicability
across different sociocultural settings'>">. In 2024,
the MDPQ was translated and cross-culturally
adapted into Brazilian Portuguese, and its content
validity assessed (MDPQ-Brazil)"'. In a subsequent
study, convergent validity of the instrument versus
the Computer Proficiency Questionnaire (CPQ-
BR)’was analyzed. Given that validation involves a
continuous process of accumulating evidence, other
psychometric properties still need to be investigated
for Brazilian Portuguese.

Thus, the aim of the present study was to examine
evidence of internal structure validity, dimensionality,
and reliability of the cross-culturally adapted version
of the Mobile Device Proficiency Questionnaire
(MDPQ-Brazil) in Brazilian older adults. By
presenting evidence of internal structure validity
of the MDPQ-Brazil, the study secks to further
strengthen tools for assessing digital proficiency.

METHOD

We conducted this psychometric study using data
collected between February 1, 2022, and December
31, 2022, with subsequent analysis in early 2024. The
study was conducted in accordance with the ethical
principles established by National Health Council
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Resolutions No. 466/2012 and No. 510/2016 and
was approved by the Research Ethics Committee of
the Health Sciences Sector of the Federal University
of Parana (UFPR), under permit No. 4,649,749 and
CAAE No. 41434620.5.0000.0102.

The convenience sample consisted of individuals
aged 60 years or older who used mobile devices.
Recruitment took place in a virtual environment
through dissemination of invitations via the
WhatsApp instant messaging app. The invitations
were initially shared by the researchers into groups
comprising older adults and groups of Geriatrics and
Gerontology professionals linked to the researchers’
contact network. A snowball sampling strategy was
also used, in which participants and professionals
who received an invitation were encouraged to share
this with other potentially eligible participants. The
invitation contained information about the study
objectives, eligibility criteria, and a link to access

the electronic questionnaire.

Approximately 15 virtual groups were approached,
from which 317 older adults accessed the form and
279 agreed to participate in the study by accepting
the electronic informed consent form. The inclusion
and exclusion criteria were applied, giving a final
sample of 259 participants. During preliminary
data processing, exclusion criteria were applied to
eliminate duplicate entries, identified by comparing
information such as name, date and time of response,
and similarity across records. Records with missing

data were also excluded.

Data collection was carried out on the Google
Forms platform and included a sociodemographic
questionnaire and the cross-culturally adapted
Brazilian Portuguese version of the Mobile Device
Proficiency Questionnaire (MDPQ-Brazil).

The self-administered scale uses a 5-point Likert-
type response scale ranging from 1 ("I have never
tried to perform the action") to 5 ("I perform it very
easily"). Scotes are calculated based on the arithmetic
mean of responses within each domain; the overall
mobile device proficiency score is obtained by
summing the subscale means. The scoring manual,
as well as other instructions, can be found in the
MDPQ-Brazil user guide.
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To fulfill the study objectives, evidence of validity
for the instrument was analyzed, with a focus on
internal structure validity. Initially, the sample was
characterized using descriptive statistics. Normality of
continuous variables was verified using the Shapiro-
Wilk test, and measures of central tendency and
dispersion were expressed as mean, standard deviation,
interquartile range, and minimum/maximum values.
Categorical variables were expressed as absolute (n)
and relative (%) frequencies.

Investigation of the factor structure employed
a multimethod approach. An Exploratory Factor
Analysis (EFA) was conducted on the polychoric
correlation matrix, appropriate for ordinal data,
using the Robust Diagonally Weighted Least Squares
(RDWLS) extraction method'’. Dimensionality
was determined by parallel analysis with random
permutation of data'’, applying Robust Promin
rotation'®.

Model fit was evaluated using global fit indices
as alternatives to chi-square, namely the Goodness
of Fit Index (GFI) and the Adjusted Goodness-of-
Fit Index (AGFI). Higher values of these indices
were interpreted as indicative of better model fit
to the data”.

Additionally, factor stability and replicability
were estimated using the H index®, where values
>(.80 indicate robust and stable latent variables
across studies. Lastly, item discrimination parameters
and thresholds were examined using Reckase
parameterization®.

Instrument reliability was evaluated by internal
consistency analysis using Cronbach’s alpha
coefficient («) and McDonald’s omega coefficient
(w). Both coefficients were calculated for the overall
questionnaire and for each subscale individually.
Values 20.70 for both coefficients were considered

indicative of acceptable reliability***.

USE OF ARTIFICIAL INTELLIGENCE

The ChatGPT tool (OpenAl, Plan: ChatGPT
Go, GPT-5.5) was used exclusively for orthographic
and grammatical revision of the last two paragraphs
of the Discussion section. The prompt used was:



https://doi.org/10.6084/m9.figshare.32388282
https://figshare.com/articles/dataset/DATASET_MDPQ_Evid_ncias_de_validade_de_estrutura_interna/32388282
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"Revise the passage for spelling and grammar
without altering the scientific content or language.”
The tool was used during the final revision stage,
without any role in generating the scientific content,
interpreting results, or drawing conclusions, all of
which are the authors’ responsibility.

DATA AVAILABILITY

The full dataset supporting the results of
this study has been made available on Figshare
and can be accessed at https://doi.org/10.6084/
m9.figshare.32388282.

RESULTS

The sample consisted of 259 individuals after the
exclusion of 20 records with missing data or that failed
to meet the eligibility criteria. The sociodemographic
profile revealed a predominance of women and a
high educational level, with a combined proportion
of participants with a completed university degree
and postgraduate education of 65.3%.

The mean age of participants was 72.0 years
(SD=5.81) (range 62-91 years). Relative to the other
age groups, the 70-74 year group accounted for
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the highest proportion (35.1%) of participants.
Regarding marital and living arrangements, most
participants reported being married and living
with a spouse. Sociodemographic characteristics
are presented in Table 1.

Descriptive analysis of MDPQ-Brazil scores
indicated overall digital proficiency, with a mean
total score of 29.84 points (SD=7.07). The data
distribution revealed variability in performance
across the different domains assessed (Table 2).

Examination of the subscales showed that tasks
related to Basic Functions (X =4.53; SD=0.62) and
Communication (X =4.14; SD=0.93) had the highest
mean scores, suggesting that these competencies
are more consolidated in the population studied.
A ceiling effect was also observed in the Basic
Functions subscale, where the third quartile (Q3)
reached the maximum score on the scale (5.00).

By contrast, the Data and File Storage (M=3.04;
SD=1.42) and Calendar (M=3.16; SD=1.58) subscales
showed the lowest means and the largest relative
standard deviations, indicating lower mastery and
greater heterogeneity of performance in these
specific tasks. The measures of central tendency,
dispersion, and position (quartiles) for the total score
and subscales are summarized in Table 2.
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Table 1. Sociodemographic data of older adults who participated in the pretest (N=259). Curitiba, Parand state, 2026.

Vatiable/Category n (%)
Sex

Female 197 (76.1)
Male 61 (23.0)
Prefer not to say 1(0.3)
Marital Status

Married 136 (52.5)
Divorced 53 (20.5)
Widowed 44 (17.0)
Single 26 (10.0)
Age (years)

60-64 16 (6.18)
65-69 70 (27.03)
70-74 91 (35.14)
75-79 46 (17.76)
80-84 26 (10.04)
85-89 9 (3.47)
90-94 1(0.39)
Living arrangement

Spouse 93 (35.9)
Alone 78 (30.1)
Spouse, child 32 (12.4)
Child and relative 26 (10.0)
Spouse, child, and relative 10 (3.9)
Relative 11 4.2)
Other 9 (3.5)
Education

Primary incomplete 2(0.8)
Primary complete 5(1.9)
Incomplete secondary 12 (4.6)
Complete secondary 62 (23.9)
Incomplete higher education 9 (03.5)
Complete higher education 99 (38.2)
Postgraduate level 70 (27.1)

Source: Author elaboration, 2026.
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Table 2. Summary of MDPQ-Brazil scores of study participants (N=259). Curitiba, Parana state, 2026.

Standard

Scale Mean X Deviation Quartile Q1  Quartile Q2  Quartile Q3
MDPQ-Brazil 29.84 7.07 24.90 30.90 35.82

Basic mobile device functions 4.53 0.62 4.33 478 5.00
Communication 414 0.93 3.56 4.44 4.89

Data and file storage 3.04 1.42 1.67 3.00 4.33
Internet 4.06 0.95 3.50 4.38 4.88
Calendar 3.16 1.58 1.67 3.33 4.67
Entertainment 378 1.05 3.00 4.00 4.80
Privacy 3.53 1.05 2.875 3.75 4.50
Troubleshooting and soffware management ~ 3.59 1.04 2.80 3.80 4.60

Source: Author elaboration 2026.

The feasibility of the EFA was supported by
indicators of the correlation matrix’s factorability,
with a Kaiser-Meyer-Olkin (KMO) index of 0.93 and
a statistically significant Bartlett’s test of sphericity
(x*=2784.2; df=1035; p<0.001). Parallel Analysis
initially suggested the extraction of two factors.
However, closer inspection of the explained variance
revealed a strongly hierarchical structure in which
the first factor explained 51.5% of the total variance,
versus only 5.2% explained by the second factor.

To test the hypothesis of essential
unidimensionality, indices of closeness to
unidimensionality were examined. The
values obtained (UniCo=0.977, ECV=0.921;
MIREAL=0.159) fully met the recommended cutoff
criteria, indicating that the common variance is
predominantly explained by a single latent dimension.
Furthermore, residual analysis and unidimensional
congruence indices showed that the one-factor
solution is the most parsimonious and theoretically
appropriate representation of mobile device
proficiency in the MDPQ-Brazil*. Consequently,
the model was re-estimated constraining extraction
to a single factor.

The metric quality of the items was supported by
the Measure of Sampling Adequacy (MSA), with all 46
items showing values above 0.50 and no need for item
exclusion based on this criterion®. Item distribution
along the latent trait continuum, verified by the RDI
(Relative Difficulty Index) and QIM (Quartiles of
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Ipsative Means) indices, indicated absence of floor
or ceiling effects, suggesting adequate sensitivity of
the instrument.

Factor loadings ranged from 0.344 (Item 46) to
0.854 (Item 22), all above the minimum interpretive
threshold (>0.30). The stability of the factor solution
was confirmed by the H index for both the latent
factor (H latent =0.982) and the observed factor (H
observed =1.261), suggesting high replicability of the
structure in future studies. The factor structure is
presented in Table 3.

The one-factor model showed excellent global
fit indices (GFI=0.983; AGFI=0.982). Regarding
score precision, the instrument demonstrated
exceptional indicators. The factor determinacy
index (FDI=0.991) and marginal expected a
posteriori reliability (EAP=0.982) largely exceeded
the recommended cutoff values (0.90 and 0.80,
respectively), attesting to high reliability of latent
score estimates. The separation index (SR=7.348)
and the percentage of explained true differences
(EPTD=98.0%) confirm the ability of MDPQ-
Brazil to efficiently discriminate proficiency levels

among participants.

Overall internal consistency was high, with
a Cronbach’s alpha (x) of 0.977 and McDonald’s
omega (w) of 0.979. The subscales followed this
reliability pattern, ranging from 0.868 to 0.963, as
shown in Table 4.
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Table 3. Factor loadings and structure of MDPQ-Brazil (one-factor solution). (N=259). Curitiba, Parana state, 2026.

Items Factor 1
1. Turn the mobile device on and off 0.561
2. Charge the mobile device when the battery is running low 0.483
3. Navigate menus using the touchscreen 0.785
4. Use the on-screen keyboard to type 0.587
5. Copy and paste text using the touchscreen 0.610
6. Adjust the mobile device volume 0.579
7. Adjust screen brightness 0.708
8. Adjust text size (font/letter size) 0.544
9. Connect to a Wi-Fi network 0.696
10. Open e-mails 0.786
11. Send e-mails 0.662
12. Send the same e-mail to multiple people at the same time 0.621
13. Save e-mail addresses in an address book or contact list 0.772
14. View images sent by e-mail 0.829
15. Send images by e-mail 0.704
16. Post messages on social media (e.g., Facebook, Twitter, Instagram) 0.573
17. Use instant messaging apps (c.g., WhatsApp, Messenger, text message, Telegram) 0.754
18. Use video calls (e.g., Skype, FaceTime, Google Meet, Zoom, WhatsApp video call) 0.792
19. Transfer files (e.g., music, images, documents) from my mobile device to my computer 0.810
20. Transfer files (e.g., music, images, documents) from my computer to my mobile device 0.799
21. Store information so I can view my files from anywhere -- cloud storage (e.g., Google Drive, 0.764
Microsoft OneDrive, Dropbox)

22. Use search tools (e.g., Google, Bing) 0.854
23. Search the internet for information about local community services 0.821
24. Search the internet for information about my hobbies and interests 0.833
25. Search the internet for health information 0.718
26. Read news on the internet 0.693
27. Shop online 0.731
28. Bookmark sites to find them again (save as favorites) 0.631
29. Save text and images that I find on the internet 0.819
30. Enter events and appointments in the calendar 0.552
31. Check the date and time of past and future appointments 0.527
32. Set alerts to remind me of events and appointments 0.701
33. Use the mobile device’s online “store” to find games and other forms of entertainment 0.783
(e.g., Apple App Store or Google Play Store)

34. Watch movies and videos 0.750
35. Listen to music 0.754
36. Read a book 0.662
37. Take photos and make videos 0.758

to be continued
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Continuation of Table 3

Items Factor 1
38. Set a password to lock/unlock the mobile device 0.804
39. Delete images and videos stored on the mobile device 0.774
40. Delete the entire internet browsing history and temporary files 0.726
41. Restore the mobile device to factory settings, deleting all account information 0.669
42. Restart the mobile device when it freezes or is not functioning properly 0.660
43. Update games and other apps 0.795
44. Close games and other apps 0.793
45. Delete games and other apps 0.676
46. Update the device operating system 0.343

Source: Author elaboration, 2026.

Table 4. Reliability indices by MDPQ-Brazil subscale. (N=259). Cutitiba, Parana state, 2026.

Subscales No. of items Cronbach’s o McDonald” @
Basic mobile device functions 9 0.940 0.945
Communication 9 0.953 0.957
Data and file storage 3 0.940 0.949
Internet 8 0.951 0.957
Calendar 3 0.940 0.963
Entertainment 5 0.881 0.908
Privacy 4 0.868 0.903
Troubleshooting and software management 5 0.884 0.930

Note: n: number o: alpha. w: omega

Source: Author elaboration, 2026.

Analysis of the category thresholds revealed in the difficulty parameters (b), demonstrating the
orderly, consistent functioning. Endorsement of ~ adequacy of the 5-point Likert scale for the construct
higher response categories required progressively assessed. The discrimination (a) and difficulty (b)
higher levels of the latent trait (0), without reversals parameters are presented in Table 5.
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Table 5. Item thresholds. (N=259). Curitiba, Parana state, 2020.

Ttem a bl b2 b3 b4

1 0.677 -5.000 -3.435 -3.330 -2.929
2 0.551 -5.000 -4.285 -4.285 -4.128
3 1.266 -5.000 -2.381 -2.381 -1.886
4 0.725 -5.000 -5.000 -4.537 -3.010
5 0.770 -5.000 -2.380 -2.251 -1.203
6 0.710 -4.600 -4.182 -4.182 -2.904
7 1.003 -3.762 -2.131 -2.050 -1.635
8 0.649 -5.000 -1.899 -1.840 -1.278
9 0.968 -5.000 -2.686 -2.418 -1.692
10 1.269 -5.000 -2.311 -2.193 -1.498
1 0.882 -5.000 -2.542 -2.377 -1.563
12 0.792 -5.000 -1.466 -1.351 -0.769
13 1.215 -5.000 -0.808 -0.646 -0.284
14 1.482 -5.000 -1.751 -1.517 -1.063
15 0.990 -5.000 -1.357 -1.173 -0.837
16 0.699 -5.000 -2.195 -1.987 -1.130
17 1.147 -5.000 -2.744 -2.744 -1.925
18 1.296 -5.000 -2.293 -2.176 -1.206
19 1.379 -5.000 -0.800 -0.603 -0.030
20 1.328 -5.000 -0.597 -0.388 0.127
21 1.186 -5.000 -0.653 -0.339 0.223
22 1.644 -5.000 -1.766 -1.636 -1.031
23 1.439 -5.000 -1.558 -1.558 -1.022
24 1.507 -5.000 -1.647 -1.647 -1.127
25 1.033 -5.000 2341 -2.341 -1.638
26 0.962 -5.000 -2.873 -2.778 -1.944
27 1.072 -5.000 -1.327 -1.020 -0.494
28 0.813 -5.000 -0.915 -0.774 -0.069
29 1.428 -5.000 -1.203 -1.129 -0.441
30 0.662 -5.000 -0.825 -0.691 -0.096
31 0.621 -5.000 -0.864 -0.704 -0.083
32 0.984 -5.000 -0.559 -0.427 -0.048
33 1.258 -5.000 -0.782 -0.651 -0.319
34 1.134 -5.000 -1.518 -1.446 -0.978
35 1.149 -5.000 -1.438 -1.393 -0.890
36 0.884 -5.000 -0.422 -0.331 -0.095
37 1.162 -5.000 -2.465 -2.332 -1.431
38 1.354 -5.000 -1.113 -0.976 -0.527
39 1.224 -5.000 -2.488 -2.412 -1.470
40 1.057 -5.000 -1.213 -1.118 -0.613
41 0.901 -5.000 0.225 0.358 0.746
42 0.879 -5.000 -1.753 -1.591 -0.840
43 1.312 -5.000 -0.712 -0.586 -0.264
44 1.301 -5.000 -1.243 -1.148 -0.685
45 0.918 -5.000 -1.434 -1.302 -0.754
46 0.366 -5.000 -4.680 -4.680 -4.227

Note: a: item discrimination. b: item difficulty (thresholds). Source: Author elaboration, 2026.
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DISCUSSION

The aim of the present study was to examine
evidence of internal structure validity and reliability
of the Brazilian version of the Mobile Device
Proficiency Questionnaire (MDPQ-Brazil) applied to
older adults. The results demonstrate that the MDPQ-
Brazil is a valid, reliable, and psychometrically robust
instrument for assessing proficiency in the use of
mobile devices among this population.

The one-factor structure identified, the high
reliability indices, and the adequate distribution
of items along the difficulty continuum confirm
the applicability of the instrument for Brazilian
Portuguese. These findings contribute to the
advancement of assessments in gerontechnology,
especially in view of the growing relevance of digital
competencies in aging and the limited availability
of validated instruments adapted for use in Brazil’.

Exploratory factor analysis revealed a one-factor
structure, indicating that the common variance is
predominantly explained by a single latent dimension
representing mobile digital proficiency. This structure
differs partially from other studies of the MDPQ
in other cultural contexts, such as the original U.S.
study, which identified a multifactorial structure
composed of six factors: (1) basic skills and e-mail;
(2) file storage; (3) internet use; (4) privacy and
software management; (5) calendar applications;
and (6) entertainment'’.

The Spanish adaptation of the questionnaire
identified a two-factor structure, with one factor
related to basic skills in the use of mobile devices
and another associated with grouped, more complex
competencies involving the use of advanced functions
and features". The Japanese version, in turn, retained
the originally proposed multifactor structure'.

These disparities may reflect cultural variations
in patterns of technology use, distinct sample
characteristics, and different levels of familiarity with
mobile devices across populations. In the Brazilian
context, the one-factor solution suggests that digital
competencies in older adults manifest as an integrated
global construct in which skills related to different
domains, such as communication, storage, and
privacy, covary strongly, reflecting an overall level
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of technological proficiency. This interpretation is
consistent with previous studies exploring digital
competencies as an articulated set of functional and

social skills in aging®.

Moreover, maintaining the thematic subscales in
the Brazilian version, despite the one-factor structure,
remains relevant from a practical and intervention
standpoint. The subscales allow specific areas of
greater or lesser mastery to be identified, guiding
personalized educational interventions organized
into thematic modules, such as basic functions and
file management®. In addition, the high replicability
of the structure confirmed in these findings suggests
stability of the factor solution in future studies with
samples of Brazilian older adults.

Regarding reliability, the indicators proved
excellent, with Cronbach’s alpha and McDonald’s
omega above 0.97 for total score and a range of 0.868
to 0.963 across subscales, indicating high homogeneity
among items and high reliability across the different
subscales assessed. These results are consistent with
findings reported in studies on validity evidence
for the Spanish version (@=0.98)", the Japanese
version (x=0.98)"%, and the German version, showing
excellent internal consistency (®=0.95 in study 1
and «=0.92 in study 2)"?. The convergence of these
indicators across different linguistic and cultural
contexts reinforces the robustness and stability of
the instrument’s psychometric properties. Likewise,
the high reliability suggests that the scale provides
a consistent assessment of digital proficiency,
supporting its use in research and practical
applications aimed at measuring technological

competencies in different settings’.

The results for global proficiency and the subscales
in the present study reflect a heterogeneous pattern of
technological competencies among participants. The
basic functions and communication scales exhibited
the highest mean scores, with a ceiling effect for the
basic functions subscale, suggesting these skills are
broadly consolidated in the sample studied. This
finding is consistent with the international literature,
which reports greater familiarity among older adults
with fundamental tasks related to the use of mobile
devices and social communication applications®?".

By contrast, the data storage and calendar subscales
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scored the lowest means and largest standard
deviations, indicating lower mastery and greater
heterogeneity in these specific competencies, possibly
associated with more complex cognitive demands
and less frequent everyday use.

This performance pattern should be interpreted in
light of the sample’s sociodemographic characteristics.
Also, it is notable that 65.3% of participants had
completed higher or postgraduate education, a level
substantially greater than the national average among
Brazilian older adults. The literature consistently
shows that education is one of the most robust
predictors of digital proficiency in later life?".
Studies conducted in South Korea and China found
that older adults with lower educational attainment
are up to seven times more likely to belong to groups
with low digital proficiency’**.

In this respect, the moderate proficiency levels
observed in a highly educated sample suggest that
digital competencies may be even more limited in
segments of the Brazilian older population with lower
educational capital, highlighting an intergenerational
digital divide that warrants attention in future studies
and digital inclusion policy-making.

Additionally, the predominance of women in the
sample (76.1%) also warrants analytical consideration.
Although recent evidence indicates a progressive
reduction in the digital gender gap in high-income
countries, studies show that older women still display
lower digital proficiency in certain instrumental
activities, especially those related to on/ine financial
management, digital security, and the use of more
complex applications™*,

In this context, the intersection among gender,
education, and socioeconomic conditions may
intensify inequalities in access to and meaningful use
of digital technologies. These findings reinforce the
need for digital inclusion strategies that are sensitive
to the multiple dimensions of social vulnerability
and inequality that characterize aging in contexts
such as Brazil, in line with national studies on digital
inequalities®.

Analysis of the thresholds, however, revealed
consistent ordinal functioning of the response
categories, indicating that endorsement of higher
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levels on the scale requires progressively higher levels
of the latent trait, with no inversions in the difficulty
parameters. This pattern confirms the adequacy
of the five-point Likert scale for measuring the
construct assessed, suggesting the response categories
are interpreted in an ordered and coherent manner
by respondents, reinforcing the suitability of the

scale for assessing digital proficiency in older adults.

Item 46 (updating the device operating system)
showed the lowest discrimination index, possibly
because it represents a more technically advanced
task that is less frequent in the daily lives of the
older adults in this study. The literature shows that
factors such as cognitive functions, digital literacy,
and technological familiarity directly influence
older adults’ performance on more complex digital
tasks®’. This aspect may reduce the item’s ability
to differentiate intermediate levels of digital
proficiency. The finding also suggests a case for
revising or reassessing this item in future versions
of the instrument.

Moreover, item distribution along the difficulty
continunm showed no generalized floor or ceiling
effects, indicating that the instrument has adequate
coverage of the latent trait and sensitivity to capture
different levels of digital proficiency. However,
the ceiling effect observed in the basic functions
subscale suggests that the MDPQ-Brazil may show
lower discriminative capacity in populations with
high familiarity with elementary digital tasks. This
result may reflect the greater incorporation of
basic activities related to communication and the
functional use of smartphones in older adults’ daily
lives, as previously reported by studies on digital
inclusion and the use of mobile technologies in this
population®®. This aspect should be considered
when interpreting the results, especially in samples
with greater prior exposure to digital technologies,
in which there may be less variability in more basic
competencies.

The results of the present study should be
interpreted in light of some methodological
considerations. First, the convenience sample
with high educational attainment substantially
limits generalization of the findings to the general

population of Brazilian older adults, whose average
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educational level is considerably lower. This sample
characteristic may have inflated the proficiency
scores observed and reduced variability, potentially
affecting the estimates of psychometric parameters.

Second, the absence of measurement invariance
analysis across subgroups (sex, age groups, educational
levels) precludes conclusions about whether the
instrument measures the construct equivalently
across different segments of the older population.
Lastly, the possibility of selection bias should be
highlighted, since participants with greater digital
proficiency may have been more likely to answer the
questionnaire, especially in data collection conducted
on digital platforms.

Considering these limitations, future studies
should prioritize the search for validity evidence
of the MDPQ-Brazil in samples representative of
the Brazilian population, including individuals with
lower educational attainment, residents of rural and
riverside areas, and from different geographic regions,
to establish stratified Brazilian norms. Measurement
invariance analysis across sociodemographic
subgroups is essential to confirm that the instrument
measures the construct equivalently across different
population segments.

In addition, investigations into the determinants
of digital proficiency among Brazilian older adults,
including cognitive, psychosocial, and contextual
factors, may inform the development of more
effective interventions. Finally, implementation
studies are also needed to evaluate the applicability
of the instrument in digital inclusion programs and
services for the older population.

On the other hand, the practical implications
of the study should be highlighted. The validity
evidence shows that the MDPQ-Brazil can be a
useful tool for planning digital literacy interventions,
since the subscales allow specific areas of greater

difficulty in older adults’ use of mobile devices to
be identified.

By identifying strengths and barriers in the use of
mobile devices, the instrument can help professionals
develop personalized educational strategies aligned
with the practical benefits that technologies can offer
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older adults. In other words, through the domains
assessed by the MDPQ-Brazil, it is possible to create
resources that recognize technology as a useful
tool for seeking information, accessing services,
managing finances, shopping, obtaining tourism
information, facilitating communication, among
other technology-mediated everyday activities.

This is especially relevant given that a significant
proportion of the older population still faces barriers

t**. In this context,

that limit full digital engagemen
promoting autonomous use of new technologies is
closely associated with the exercise of citizenship*”.
Thus, longitudinal use of the MDPQ-Brazil will
make it possible to monitor the acquisition and
development of knowledge related to the use of
mobile devices over time. Such monitoring may help
understand different levels of appropriation of digital
technologies by older adults, from more basic skills
to more autonomous, safe, and critical forms of use.

Exploring these different avenues is important,
especially given that conscious and reflective use
of these resources can reduce vulnerabilities in the
digital environment and broaden the capacity to
access information, make decisions, and participate
more actively in social life mediated by technologies®.

CONCLUSION

The present study provided consistent evidence
of internal structure validity of the MDPQ-Brazil
in older adults, fulfilling the proposed objective.
The findings showed that the instrument has an
essentially one-dimensional structure, with high
internal consistency and good ability to discriminate
different levels of proficiency in the use of mobile
devices, reinforcing the adequacy of the questionnaire
for use in the Brazilian context.

The availability of an instrument with
these characteristics helps further the field of
gerontechnology by allowing more precise assessment
of older adults’ digital proficiency and by identifying
specific domains that require greater support.
Therefore, the MDPQ-Brazil can support the
planning of digital literacy actions that are more
closely tailored to the needs of this population.
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