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ABSTRACT

Introduction: information and communication technologies (ICTs) transform education by
improving access to information and fostering collaborative learning, but challenges remain in
their proper integration and in medical training.

Objective: to assess the level of satisfaction and the factors associated with the use of
information and communication technologies among Family Medicine residents at the University
Polyclinic "Juana Naranjo Leon," during the second semester of the 2024-2025 academic year.
Methods: quantitative, descriptive, cross-sectional study with census sampling (n=25
residents). A validated questionnaire (a=0,85) with a 5-point Likert scale was applied to assess
overall satisfaction, perceived usefulness, accessibility, ease of use, and technical support. The
analysis included nonparametric tests and multiple linear regression.

Results: the median overall satisfaction was 3,0 (IQR: 2,0-4,0). Perceived usefulness showed
the highest score (3,2; IQR: 2,8-4,0), while ease of use (2,5; IQR: 2,0-3,0) and technical
support (2,8; IQR: 2,0-3,5) were the most critical. No significant differences were found by
gender (p=0,72) or year of residency (p=0,13), but a moderate correlation was observed
between perceived usefulness and satisfaction (p=0,52; p=0,007). The regression model
explained 34 % of the variance (R2=0,34; p=0,02), with perceived usefulness (B=0,48; p=0,01)
and ease of use (f=0,32; p=0,04) as key predictors.
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Conclusions: satisfaction with information and communication technologies is moderate,
influenced by perceived usefulness and ease of use. It is recommended to strengthen technical
support and optimize tool usability.

Keywords: Information Technology; Education, Medical; Satisfaction; Family Practice.

INTRODUCTION

Nowadays, Information and Communication Technologies (ICTs) have revolutionized the global
educational landscape by providing new opportunities for learning and teaching. This scenario
demonstrates that their integration into learning processes not only improves access to
information but also promotes independent and collaborative learning, both of which are key
elements in contemporary education.(?) According to reports from the United Nations
Educational, Scientific and Cultural Organization (UNESCO), the use of digital tools is a key
indicator of educational development, as it improves teaching quality and provides students with
the necessary skills required by today’s society.(3:4

However, despite technological advances and the growing investment in educational
infrastructure, challenges persist in effectively integrating these tools into academic disciplines
worldwide.® In the health sector, and particularly in the specialty of Family Medicine, residents
require a teaching process that combines theoretical knowledge with practical skills and
appropriately integrates ICTs.(® Lack of training and inadequate use of these tools in the
classroom generate dissatisfaction, which affects the motivation and academic performance of
future professionals.:8)

In the context of Sancti Spiritus, Cuba, although attempts have been made to modernize
education and facilitate access to ICTs, deficiencies in resident training as well as limitations in
the availability and proper use of virtual platforms have been identified.(®°

Therefore, the objective of this study is to diagnose the state of satisfaction of Family Medicine
residents at the University Polyclinic "Juana Naranjo Ledn" regarding the use of ICTs in academic
training.

METHODS

During March 2025, a quantitative, descriptive, cross-sectional study was conducted, based on
the Technology Acceptance Model (TAM), in which the satisfaction status of Family Medicine
residents at the University Hospital “Juana Naranjo Ledn” in Sancti Spiritus was assessed
regarding the use of ICTs in academic training.

The study group consisted of 25 residents in the specialty of Family Medicine. Sampling was
considered census-based, since all available cases were included.

Inclusion Criteria:
e Enrolled in the specialty during the study period.
e Use of ICTs in academic activities during the current semester (second semester of the
2024-2025 academic year, which began in September 2024).
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Exclusion Criteria:
e Residents in their first semester, as their experience with ICTs in the program could be
limited.
e Residents who expressed unwillingness to participate in the study.

The study focused on two central variables:

e Independent Variable: Use of ICTs in Academic Training. This variable was
operationalized as the frequency and types of technological tools used by residents during
the training process.

e Dependent Variable: Satisfaction with the Use of ICTs. This variable was defined as the
degree of residents’ agreement with the experience of using ICTs, encompassing
dimensions such as perceived usefulness, ease of use, accessibility, and technical
support.

e Control Variables: Age, gender, year of residency (R1, R2, R3).

For data collection, a structured questionnaire was used, based on a five-point Likert scale
(Table 1). This instrument was adapted from validated items in previous studies on TAM and
underwent a validation process by experts in medical education, statistics, and health-related
ICTs.

Additionally, relevant demographic data were collected, such as age, gender, and year of
residency, considering that these variables could have influenced perceptions regarding ICTs.

Table 1. Variables and Operational Definitions Related to Satisfaction and Use of ICTs in

Residents.
Variable Operational Definition Scale/Type Indicators/Examples
Satisfaction Degree of resident 5-point Likert (1 = | e Accessibility: “I have access
with ICTs agreement with the Very dissatisfied, 5 | to computers with internet in
experience of ICT use = Very satisfied) the lab.”
during academic training. e Perceived usefulness: “ICTs
Reflects overall perception improve my learning.”
of usefulness, ease of use, e Ease of use: “The software I
accessibility, and technical use is intuitive.”
support. e Technical support: "I receive
help when I encounter
problems.”
Use of ICTs Frequency and types of Ratio scale e Hours per week dedicated to
technological tools used by (hours/week) and ICT use for academic
residents in the training nominal scale activities.
process. (types of ICTs) e Types of ICTs used: PACS
software, simulators, virtual
platforms (Moodle),
bibliographic databases.
Demographic Relevant participant Numerical scale e Age (in years).
Characteristics characteristics that may (age), nominal e Gender (Male/Female).
influence the level of scale (gender), e Year of residency (R1, R2,
satisfaction with ICT use. ordinal scale (year | R3).

of residency)

“: ?C_' ..EE‘.. www.revempinar.sld.cu CC-BY-NC- 4.0

ORIGINAL ARTICLE

Pagina 3


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/

ISSN: 1561-3194 RNPS: 1877

Amaro-Garrido MA, et al o =
Rev Ciencias Médicas. 2025; 29(2025): e6706

The questionnaire used in this study underwent a rigorous validation process to ensure reliability
and validity. The process involved review by five experts in medical education and ICTs, each
with extensive experience in the field, averaging 20 years of medical training and 15 years in
the use of information and communication technologies.

The Content Validity Index (CVI) was calculated using Lawshe’s formula, which quantifies the
degree of agreement among experts on the relevance of each questionnaire item. Each expert
evaluated the questions and assigned scores according to their relevance and clarity. The
instrument demonstrated an acceptable CVI when scores exceeded 0,80 for all evaluated items.

In addition, a pilot test was conducted with 10 advanced residents with high academic
performance, who were excluded from the final study to avoid repetition bias. This pilot
demonstrated that the instrument showed high internal consistency (a = 0,85 for the full scale
and between 0,78 and 0,88 per dimension), thereby validating measurement reliability.

The statistical analysis of the study used descriptive methods along with inferential procedures
appropriate to the characteristics of the information provided. The statistical analysis determined
medians with Interquartile Range (IQR) for ordinal variables (Likert scales), while nominal
variables (gender and types of ICTs) were summarized using frequencies and percentages.

Nonparametric statistical analysis used the Mann-Whitney U test to compare satisfaction by
gender, the Kruskal-Wallis test to evaluate differences among residency years, and Spearman'’s
correlation to explore relationships between variables. Additionally, a multiple linear regression
model was built to investigate how perceived usefulness and ease of use (dimensions of the TAM
model) affect overall satisfaction. Statistical analysis was performed using SPSS v.28 and Jamovi
due to their capabilities for small-sample analysis.

In particular, the relatively small sample size may have limited the generalizability of the results
to other populations of Family Medicine residents. Likewise, the cross-sectional nature of the
study prevented establishing causal relationships between ICT use and satisfaction. Despite
these limitations, this research was expected to provide valuable information for informed
decision-making regarding the integration of ICTs in Family Medicine training.

This study adhered to the ethical principles established in the Declaration of Helsinki. In this
regard, informed consent was obtained from all participants, ensuring their understanding of the
study objectives, the right to confidentiality, and the freedom to withdraw at any time.
Furthermore, anonymity of data was guaranteed through information coding and the elimination
of any elements that could allow participant identification.

RESULTS

The 25 Family Medicine residents included in the study represented 100 % of the target
population that met the inclusion criteria. Gender distribution showed a predominance of women
(64 %, n=16) compared to men (36 %, n=9). The median age of participants was 27 years,
with an interquartile range (IQR) of 25-29 years. Regarding residency year, 28 % (n=7) were
in their first year (R1, second semester), 24 % (n=6) in the second year (R2), and 48 % (n=12)
in the third year (R3).
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Overall satisfaction with ICTs showed a median of 3,0 on the Likert scale (IQR: 2,0-4,0),
indicating a moderate perception. When disaggregated by dimensions, perceived usefulness
obtained the highest score (Median=3,2; IQR: 2,8-4,0), followed by accessibility (Median=3,0;
IQR: 2,5-3,5). In contrast, ease of use (Median=2,5; IQR: 2,0-3,0) and technical support
(Median=2,8; IQR: 2,0-3,5) reflected the lowest levels of satisfaction (Table 2).

Table 2. Satisfaction with ICTs by Dimensions (n=25).

Dimension Median | Interquartile Range (IQR)
Overall Satisfaction 3,0 2,0-4,0
Perceived Usefulness 3,2 2,8-4,0
Accessibility 3,0 2,5-3,5
Ease of Use 2,5 2,0-3,0
Technical Support 2,8 2,0-3,5

No significant differences were identified in overall satisfaction according to gender (Mann-
Whitney U=68,5; p=0,72) or residency year (Kruskal-Wallis=4,12; p=0,13). However, in the
accessibility dimension, a trend toward higher scores was observed among advanced-year
residents (R3: Median=3,3; IQR: 3,0-3,5 vs. R1: Median=2,8; IQR: 2,0-3,0), with a marginally
significant effect (p=0,05; without adjustment for multiple comparisons) (Tables 3 and 4).

Table 3. Satisfaction by Gender (Mann-Whitney U Test).
Dimension Men (Median + IQR) | Women (Median + IQR) | p-value
Overall Satisfaction 3,1(2,4-4,0) 2,9 (2,0-3,8) 0,72

Table 4. Satisfaction by Residency Year (Kruskal-Wallis Test).
Dimension | R1 (Median + IQR) | R2 (Median + IQR) | R3 (Median + IQR) | p-value
Accessibility 2,8 (2,0-3,0) 3,0 (2,5-3,5) 3,3 (3,0-3,5) 0,05

The frequency of ICT use showed a weak positive correlation with overall satisfaction
(Spearman’s p=0,18; p=0,38). However, when analyzing the TAM dimensions, perceived
usefulness presented a moderate and statistically significant correlation with satisfaction
(p=0,52; p=0,007). A multiple regression model confirmed that both perceived usefulness
(B=0,48; p=0,01) and ease of use (f=0,32; p=0,04) explained 34 % of the variance in overall
satisfaction (R2=0,34; p=0,02), with no evidence of multicollinearity (VIF=1,2 for usefulness;
VIF=1,1 for ease) (Tables 5 and 6).

Table 5. Correlations with Overall Satisfaction (Spearman).

Variable p Coefficient | p-value
ICT Use Frequency 0,18 0,38
Perceived Usefulness 0,52 0,007**
Ease of Use 0,28 0,17
Technical Support 0,15 0,47
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Table 6. Multiple Linear Regression Model (Predictors of Overall Satisfaction).

Predictor B Coefficient | p-value | Variance Inflation Factor (VIF)
Perceived Usefulness 0.48 0.01 1.2
Ease of Use 0.32 0.04 1.1

Model: R2 = 0.34, p = 0.02*

DISCUSSION

This research demonstrates that Family Medicine residents have different attitudes toward the
integration of information and communication technologies in academic training programs. The
study results show that residents particularly value accessibility and ease of use but report a
less positive experience with the latter and with technical support, which, according to TAM, are
essential conditions for the adoption of digital tools. These findings are consistent with the results
of Rojas and Placencia,(*® who also found that accessibility influences ICT acceptance in medical
education.

The different evaluation scores indicate that residents perceive the theoretical benefits of ICTs
positively but encounter real barriers to their use, such as complex interface design and
insufficient institutional support. The presence of these barriers affects individuals’ perceptions
and risks diminishing the educational benefits that these technologies can provide over time.
Similarly, Perendones M, et al.,(*!) also found that medical students perceive ICTs as valuable
tools for learning but face similar challenges and the need for adequate support to facilitate their
effective use in academic training.

Levels of satisfaction by gender, as well as by residency year, remained similar across all
demographic categories. The results demonstrate equal opportunities for access to ICTs during
the program under study according to this interpretation. Because the sample was small,
consisting only of students from a single university center, the results should be interpreted with
caution. Third-year residents (R3) tended to rate accessibility characteristics more favorably, as
they had better knowledge of institutional resources acquired during training.

In line with this, authors Espinoza and Grefa,(!?) as well as Montes M and Ramirez-Santana M, (13
obtained results in similar settings and also noted that students with greater training experience
tend to show a more positive perception of available technological resources, suggesting that
familiarity with the educational environment can influence satisfaction and the effective use of
ICTs.

A particular finding was the lack of a statistical relationship between frequent use of ICTs and
satisfaction scores (p = 0,18; p = 0,38). The data collected contradict the widespread belief that
greater exposure to technological tools automatically leads to satisfactory results. Multiple
regression analysis found that key TAM elements, such as integrated usefulness (B = 0,48; p =
0,01) and ease of use (B = 0,32; p = 0,04), served as significant predictors of satisfaction,
explaining 34 % of the explanatory power.
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The study results demonstrate that the extent to which ICT pedagogy supports learning activities
and the ease of use of the interface are more important than current availability or frequency of
use. This outcome corresponds with the studies of Rojas et al.,(**) who found that pedagogical
design and usability are fundamental for the effectiveness of distance education. On the other
hand, research conducted by Bory et al.,*> and Del Castillo,(1®) also emphasized the importance
of interface design in user satisfaction with educational technologies. Similarly, Cuéllar Diaz et
al.,*”) indicated that the quality of technical support and training in ICT use influences the
perceived effectiveness of technological tools in medical education.

Despite its methodological soundness, this study had limitations, such as its cross-sectional
design, which prevented the identification of causal links, and the small sample size, which
reduced the ability to identify potential problems. Additionally, despite anonymity, participants
may have downplayed criticism due to social desirability bias.

The authors believe that the information obtained provides valuable guidance for improving
medical training through information and communication technologies. Residents need training
that focuses on mastering the use of tools during the initial residency period, in line with the
currently low level of satisfaction with ease of use.

They also highlight the need for institutional actions to provide rapid solutions to technological
problems so that medical work remains uninterrupted. ICTs must be strategically connected with
clinical competencies and medical practice scenarios within educational programs, since
perceived usefulness is the essential component.

CONCLUSION

The results show that the improvement in the training of Family Medicine residents derived from
ICT depends on continuous institutional support combined with appropriate learning
opportunities and system ease of use. Although TAM proved effective in explaining these
phenomena, researchers should conduct studies using broader timeframes with more diverse
teams of participants to reveal how environmental factors affect ICT adoption patterns.
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