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Abstract:

BACKGROUND: The impact of digital technology on healthcare is remarkable as it greatly enhances
the quality of health services in developed and developing nations. By improving the accessibility of
health information and streamlining service provision, technology plays a crucial role in advancing
healthcare. The study objectives are to assess the level of digital competencies among staff nurses
and to find the association of digital competencies with selected demographic variables.

MATERIALS AND METHODS: This cross-sectional study was done on 300 staff nurses selected
by purposive sampling technique. Data collection was done using the 5-point Likert scale through
an online survey. The 5-point Likert scale went from frequently (5) to never (1). To determine the
factors associated with basic digital competency, a multivariable logistic regression was carried out,
with a P value of less than 0.05 considered statistically significant. A 95% confidence interval, and
a coefficient estimate were used to explain the strength of the association.

RESULT: Out of the 300 staff nurses who were a part of the study, all of them answered, indicating
a 100% response rate. The majority of the samples were from the age group of 20-25 years (61%).
The majority of respondents were female (80%). The majority of the sample had an advanced level
of digital competencies (53%). According to the findings of the multivariable logistic regression model,
individuals between the ages of 26-30 years, gender (male), and education were found to have a
significant association with digital competency, as indicated by a level of significance below 0.005.

CONCLUSION: In summary, the staff nurses have advanced level of digital competency. The
findings emphasize the necessity for staff nurses to strengthen their digital competency for patient
care in the hospital.
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service users, and carers.!"! To effectively
manage the healthcare needs of a growing

Introduction

he Royal College of Nursing Congress

made a momentous decision in 2016.
No longer is the use of data, information,
and technology solely the job of specialists.
Instead, every nurse should embrace the
identity of an “e-nurse,” possessing the
necessary abilities to utilize technology
effectively for the betterment of patients,
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elderly population and those with chronic
non-communicable diseases, it is imperative
toinvolve and empower patients in self-care.
This can be achieved through healthcare
professionals who educate patients and
their families by utilizing the concept of
digital health. This requires healthcare
staff to be well-versed in digital health and
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possess the necessary skills to effectively teach patients
and their families.” The impact of digital technology on
healthcare is remarkable as it greatly enhances the quality
of health services in developed and developing nations.
By improving the accessibility of health information
and streamlining service provision, technology plays
a crucial role in advancing healthcare.! To accomplish
this, proper training is essential to equip and enable
the next generation of workers." Transforming our
profession through digital capabilities guarantees the
utmost caliber of healthcare for citizens while also
optimizing patient care and yielding advantageous
results such as improved patient outcomes, enhanced
staff experiences, and streamlined work processes.?!
Technology is having a major impact on all aspects of
contemporary society. We have advanced from basic
machinery to powerful technologies featuring artificial
superintelligence.!! Technology has transformed
nursing practice, bringing significant changes to the
field of human health and wellness care. With rapid
advancements in technology, the nursing industry has
undergone a complete makeover. This has resulted in the
adoption of electronic health records, advancements in
biomedical and engineering technologies, cutting-edge
developments in healthcare, and the use of robotics and
artificial intelligence. As a result, the nursing profession
has evolved tremendously, keeping pace with modern
healthcare delivery methods.!

In the ever-evolving landscape of technology, nurses
are now equipped with advanced tools and resources
to seamlessly carry out their responsibilities and
deliver exceptional care to patients. Over the span
of three decades, the nursing field has undergone a
significant transformation, marked by ground-breaking
advancements such as robotically assisted surgeries that
have the potential to revolutionize the traditional roles
of surgeons and nurses in the operating room.

To effectively care for the aging population and increasing
number of patients with chronic non-communicable
diseases, healthcare professionals must utilize effective
strategies. Patient empowerment and involvement
in self-care are crucial components in managing care,
and healthcare personnel play a vital role in educating
patients and their families. To effectively educate
patients on digital health concepts and skills, healthcare
professionals must be knowledgeable and possess the
necessary skills.®! Having the knowledge and skills to
learn, understand, and use health information to make
informed choices about one’s health is referred to as
health literacy (HL)."! Individuals with low HL are at
a significantly increased risk of a prolonged hospital
stay, as well as a heightened likelihood of mortality
by more than 50%.'" These findings emphasize the
importance of implementing healthcare information

systems in all medical facilities as they have been proven
to enhance the overall quality of healthcare provided
to patients.! Hence, it is imperative that healthcare
practitioners possess the skills to effectively utilize
and manage information technology. The utilization of
digital health technology plays a vital role in enhancing
patient well-being and facilitating healthcare delivery.
This entails the collection, exchange, and examination
of health data through various digital means such as
information and communication technologies.!'

Technology is constantly elevating our day-to-day
experiences and connections. The healthcare world
has seen significant improvements in patient care and
safety thanks to technological advancements. However,
to fully utilize technology in therapy, a certain level
of digital literacy (DL) is required. In short, DL is the
ability to confidently navigate and utilize digital tools
for researching, organizing, comprehending, and
producing information. Nurses who possess advanced
digital skills are well-prepared to apply their expertise
in various job settings. The utilization of electronic
charts and EMRs in bedside care is a prime illustration
of the expanding role of digital technology, which
has demonstrated positive effects on the delivery of
high-quality patient care.!"!

For nurses to effectively utilize technology at the bedside,
it is imperative that they possess a certain level of DL.
This essential skill can be honed through educational
programs, continuous professional development
opportunities, and readily available technical support
on site.® Due to its connection to the social factors
influencing health, HL has gained significant focus as a
relatively new concept in health promotion.'" HL is an
empowerment strategy that gives people the ability to
take charge of their health, own up to their actions, and
find the information they need."” The key responsibility
of patients and healthcare providers in maintaining good
health is to have convenient access to reliable information.
This contributes to successful communication between
healthcare experts and patients, which is evident in the
ever-evolving digitalization of the healthcare industry, as
aresult of the rapid advancement of health technology .8l
The negative effects of low HL among nurses have been
documented as HL has a significant impact on learning,
remembering, and applying health information as well
as patient outcomes.™

Nursing has been identified as the field with the most
significant gaps in knowledge, skill, and awareness
related to HL. As a part of a larger project aiming to
improve patient care, we investigated the DL of staff
nurses in Indian multispecialty hospitals. Our study
highlights the current level of DL among these nurses
and contributes to the development of a comprehensive
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framework for incorporating DL in the healthcare setting.
This research is a crucial step toward ensuring safe and
high-quality care for patients.

The aim of this study was to assess the level of digital
competencies among staff nurses and find the association
of digital competencies with selected demographic
variables

Materials and Methods

Study design and setting

This study used a descriptive cross-sectional design.
A survey was carried out online between November 2023
and January 2024 by using Google Forms.

Study participants and sampling

Samples for the present study were staff nurses working
in multispecialty hospitals. The non-probability
purposive sampling technique was used to choose the
samples. Thought to have a 95% confidence level, an 80%
proportion (based on the literature assessment), and a
5% degree of accuracy, the sample size was predicted to
be 320. Taking into account a 20% non-response rate, we
contacted 350 people. The participants received a brief
description of the study’s purpose and assessment. Out
of them, 310 answered the survey. The research sample
size decreased to 300 after 10 responses with missing
data were eliminated.

Data collection tool and technique

A survey was carried out online between November 2023
and January 2024 by using Google Forms. Participants
received the questionnaire via both public and private
social media channels, along with information on their
voluntary involvement in the study. The demographic
information of the staff nurses was analyzed using
descriptive statistics. To determine any potential
correlations between basic digital competency and
other variables, a multivariable logistic regression was
employed with a significance level of P < 0.05.

Ethical consideration
Approved by the institutional research committee (IRC),
We obtained informed consent from each participant.

Outcome and outcome measure

Digital competency/literacy was the outcome variable,
and it was assessed using 13 items that were broken
down into five main categories.*! Every item was scored
on a 5-point Likert scale that went from frequently (5)
to never (1). The first element was perusing and sifting
through digital content while receiving medical care.
Understanding the participants” degree of competency
requires an understanding of information processing,
which primarily focuses on a person’s capacity to utilize

digital devices to search for, locate, evaluate, sort, store,
and retrieve information. Utilizing electronic health
records for accurate and efficient patient information
retrieval and documentation constituted the second
component. This pertains to a person’s capacity to enter,
read, comprehend, print, and record patient-related
data via digital services. It also entails modifying the
settings according to the user’s interests. Conversely,
communication refers to the capacity of an individual
to share, communicate, and engage with others
through digital devices and networks. Through this
competency, patients can also receive health education.
It covers local area networks and the internet. Assessing
a person’s ability to make judgments for a patient’s
care while utilizing digital gadgets is the main goal
of decision-making. Making decisions also involves
assessing when an individual gives up when problems
arise or turns to digital solutions. The final element
was safety, which evaluates the measures people take
to safeguard their personal health and their equipment
from physical or cyberattacks. We updated the European
Commission’s digital competency framework to create a
Google Form-based questionnaire that we used for this
study to measure digital proficiency.?!!

The competency level score was arranged as follows:
the score range was 13-25, with developing digital
competencies receiving the lowest score. Developing
digital competencies came next, scoring between 26 and
39, with proficient digital competencies scores of 40-52
and advanced level digital competencies scores of 53—65.

Quality control and analysis methods
Participants in the investigation received thorough
training on appropriate approaches and handling of data.
Throughout the data collection process, the 300 samples
were closely monitored. Once collected, the data were
carefully checked for accuracy and completeness before
being loaded into the Statistical Package for Social Science
for further analysis. The demographic information of the
staff nurses was analyzed using descriptive statistics.
To determine any potential correlations between basic
digital competency and other variables, a multivariable
logistic regression was employed with a significance
level of P < 0.05. The strength of the relationship was
elucidated using the correlation coefficient and 95%
confidence interval (CI).

Results

All 300 staff nurses who were part of the study responded
to the request to participate, or 100% of them. The age
range of 20-25 years old accounted for 61% of the sample,
which was the largest group of participants in this study.
This suggests that the demographic composition of the
nursing workforce under examination is comparatively
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younger. Individuals in the 26-30 age range made up
25% of the sample; those in the 31-35 and 36 years and
older age ranges made up 6% and 8% of the sample,
respectively [Table 1].

In the study population, the gender distribution was
noticeably skewed, with a higher number of girls (80%)
than males (20%). This is consistent with a global trend
in which women have historically dominated the nursing
profession. The participants” educational backgrounds
provide a varied representation. With 52% of the sample
holding a B.Sc. in Nursing, this was found to be the
most common educational qualification among the
participants.

With 20% of the participants holding the second
most prevalent qualification, General Nursing and
Midwifery (G.N.M.). Closely behind, with 27% of
participants possessing this advanced degree, was M.Sc.
Nursing, indicating a noteworthy percentage of highly
educated persons in the research. The participants’
years of experience distribution showed that there
is a wide range of experience levels among nurses.
Those with 1-5 years of experience made up the largest
category (46% of the sample).

This implies that a significant percentage of the study’s
very early-career nurses. Forty percent of participants
had less than a year of experience, suggesting that there
are a significant number of recently graduated nurses
in the workforce. A lesser but noticeable presence of
individuals with 5.1-10 years (9%) and more than
15 years (5%) of experience was also revealed by the
distribution, indicating a mix of mid-career and seasoned
professionals.

Overall, the sociodemographic makeup of the nursing
workforce was diverse, with a higher representation
of women and individuals with advanced levels of
education. In addition, the workforce is skewed toward
a younger age, indicating a dynamic and evolving
participant pool. This is further emphasized by the
varying levels of experience within the group, ranging
from seasoned veterans to newly-started careers. These
demographic statistics lay the foundation for a more
nuanced evaluation of digital proficiencies within the
various specialties of nursing.

Moreover, the findings demonstrate that a significant
portion of participants, 33%, had a strong grasp of
the Emerging digital competency area. However, the
majority, 67%, exhibited lower levels of proficiency. This
highlights the need for tailored support and education
to help these individuals improve their digital tool
proficiency. The moderate degree of variability, with a
standard deviation of 0.707, suggests that there is not

a clear consensus among participants” scores in this
category. Overall, the mean competency score of 1.5
indicates a general tendency toward lower digital skill
levels.

Out of the participants categorized as “Developing,”
47% displayed a low level of competency while 53%
displayed excellent competency. This category reflects
a progressive journey of honing skills, with a relatively
balanced mix of high and low levels of proficiency.
With a standard deviation of 1.41, there was a moderate
amount of variation in competency scores, while the
mean score of 19 suggests a moderate level of proficiency
within this category.

Nearly half of the participants (49%) in the “Proficient”
category demonstrated alower level of competency, while
the remaining 51% showed a higher level. This suggests
that this category is made up of individuals with varying
levels of digital proficiency. The average competency
score for this category, 103, suggests a generally higher
level of overall competence. The standard deviation
of 4.24 highlights the varied competency ratings of
participants, showing the diversity within this category
in terms of skill level.

In the “Advanced” category, we can see that nearly half
of the participants (47%) demonstrated low competency
while the majority (53%) exhibited good ability. It is
worth noting that these individuals are highly skilled
in technology. Interestingly, there was a modest level of
fluctuation in scores, as shown by the standard deviation
of 2.12. However, with an average competency score of
26.5, our participants in this category showcased a higher
level of proficiency [Table 2].

In summary, the breakdown of competencies among our
survey participants highlights the vast array of digital
skill sets present within the group. We see the potential
for focused training in the Emerging and Developing
categories, while the Proficient and Advanced groups
demonstrated a significant portion of our nursing
staff excelling in digital proficiency. Examining the
mean scores and standard deviations offers valuable
information on competency levels and variation within
each category. This allows us to develop personalized
approaches for improving digital competencies among
our entire nursing staff [Graph 1].

According to the findings of the multivariable regression
model, individuals between the ages of 26 and 30 years
were found to have a significant association with digital
competency, as indicated by a level of significance below
0.005. Similarly, gender (male) and education were
also significantly associated with digital competency,
with P values below 0.005. These results highlight the
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Table 1: Sociodemographic characteristics of
participants n=300

Sociodemographic Frequency Percentage
Characteristics (f) (%)
Age in years
20-25 183 61%
26-30 75 25%
31-35 19 6%
36 and above 23 8%
Gender
Male 61 200%
Female 239 80%
Education
G.N.M 61 20%
B.Sc. Nursing 155 52%
M.Sc. Nursing 81 27%
Ph.D. Nursing 3 1%
Year of experience
Less than 1 year 118 40%
1-5 years 139 46%
5.1-10 years 28 9%
More than 15 years 15 5%
Table 2: Levels of digital competency
Levels Low % High % Mean  Standard
Freq Freq Deviation
Emerging 13 67% 25 33% 15 0.707
Developing 26 47% 39 53% 19 1.41
Proficient 40 49% 52 51% 103 4.24
Advanced 53 47% 65 53% 26.5 2.12
Table 3: Multivariant regression analysis
Variables Coefficient 95%CI P
Estimate Lower Upper
Age in years
20-25 -1.443 0.244  3.483 0.2056
26-30 -0.082 0.658 4.767 0.0021*
31-35 -1.564 0.077 0.566  0.9039
36 and above
Gender
Male 0.66 0.50 0.88 0.004*
Female
Education
G.N.M 0.400 1.098 2266  0.026"
B.Sc. Nursing 1.903 1.210 3.191 0.029*
M.Sc. Nursing 0.031 0.671 1.586 0.887
Ph.D. Nursing
Years of Experience
Less than 1 year 0.1738 0.2908 0.1905 0.6783
1-5 years 0.9556 0.2564 9.2116 0.8484
5.1-10 years 0.9535 0.1108 0.3561 0.2972

More than 15 years
*It indicated that the level of significance is less than 0.005

importance of considering various demographic factors
when investigating the factors that influence digital
competency among nurses [Table 3].

Digital Competency Composition

Advanced

Proficient

Developing

Emerging

0% 10% 20% 30% 40% 50% 60% 70% 80%

W High ™ Low

Graph 1: Level of digital competencies among staff nurses.

Discussion

According to the current study’s level of digital
competency, 67% of participants in the Emerging
category of digital competency showed low competency
levels and 33% showed high competency. Of the
participants in the Developing category, 47% exhibited
low competency and 53% high competency. About
half of the participants (49%) in the Proficient category
showed low competency, and the remaining 51% showed
high competency. Of the participants in the Advanced
category, 47% showed low competency and 53% showed
high competency.

The research findings presented below, which focused on
healthcare workers, support the findings. It reveals that
these workers improved their operational skills (83.9%),
privacy protection (89.7%), navigation skills (81.7%), and
information searching (80.6%) scores overall and were
regarded as highly desirable in these areas. In addition,
their performance in adding content (78.1%), assessing data
reliability (64.8%), and determining data relevance (68.2%)
of the total score indicated a desirable level.

A recent study conducted at a teaching and referral
hospital aimed to determine the DL level and its
influencing factors among medical professionals.
Out of the 411 participants, the majority (51.8%) were
found to possess sufficient DL skills, as characterized
by a confident use of digital technology. The factors
associated with a higher level of DL included access
to digital devices and technology, prior training in
digital skills, holding a master’s degree, and exhibiting
a positive attitude toward digital health technology.*!

Considering the relationship, the study’s conclusions
imply that staff nurses employed by multispecialty
hospitals possess strong digital competencies for
problem-solving, safety, and communication when
utilizing digital devices. The participants” overall level
of digital competency was influenced by statistically
significant factors related to age, gender, and qualification.
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The study revealed that there were minimal differences
in DL and its aspects among nurse administrators and
practitioners, except for the utilization of digital media
creation software. Similarly, no significant variations
were identified in overall DL and its individual
components between nurses in clinical and non-clinical
roles, except for their usage of digital media creation and
word processing programs. Surprisingly, the results also
indicated that DL decreased with an increase in years of
experience.!

Furthermore, a recent cross-sectional survey focused
on healthcare providers’ digital competency in a
low-income country. The study revealed that variables
such as gender, education level, profession type, monthly
income, and years of experience have a significant impact
on digital competency among healthcare providers
in this specific setting. Interestingly, the results also
highlighted that nurses have a higher digital competency
level compared to medical laboratory professionals and
pharmacists. Moreover, those with a higher monthly
income and more years of experience tended to have
lower levels of digital competency./*!

Limitation

e Sample size and representation: There may be
restrictions on the study’s ability to use a representative
sample. The results might not be applicable to the
larger nursing community if the sample size is too
small or if it is not sufficiently diverse.

e Self-report bias: Self-report bias may be present in the
information gathered from surveys or self-assessment
instruments. The results could be inaccurate if
participants overestimate or underestimate their
digital competencies.

e Restricted scope of digital competencies: The
study may concentrate on a particular set of digital
competencies pertinent to healthcare services, thereby
omitting other crucial technologies or skills that
nurses actually utilize in their work.

Recommendation

e Conductlongitudinal studies to monitor the evolution
of nurses’ digital competencies over time. A more
thorough grasp of the growth and development
of digital skills in the nursing workforce would be
possible with this method.

e Mixed-method research methodology: Integrate
quantitative surveys with qualitative techniques
such as focus groups and interviews to learn more
about how nurses use digital technologies and what
influences their digital competencies.

e Use a variety of sampling techniques to guarantee
that the sample of nurses is representative of different
healthcare settings, specializations, regions, and
levels of experience.

® Measurement tool validation: Verify the validity
and reliability of the tools used to measure digital
competencies to ascertain that nurses are proficient
in using digital technologies.

Conclusion

This study provides valuable insights into the digital
competencies of nurses, offering a comprehensive
understanding of the factors that impact their proficiency
in the digital sphere. Our results highlight the significance
of customized educational programs that take into
account gender and individual educational backgrounds
to enhance the digital skills of nurses. Although age and
years of experience may not be decisive factors, it is
crucial to continually work toward equipping nurses of
all demographics with the necessary skills to effectively
utilize digital technologies in the dynamic healthcare
landscape. By contributing to the ongoing discussion on
digital empowerment in nursing, this study lays a solid
foundation for targeted interventions.
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