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ABSTRACT 

Background: Rapid expansion of digital healthcare has increased the importance of telenursing as a strategy for improving access, 

continuity, and efficiency of care, particularly in settings with workforce and geographic barriers. The preparedness of nursing 

students is critical for successful future integration of telenursing into education and practice. Objective: To assess the knowledge 

and perception of telenursing among undergraduate nursing students in Islamabad, Pakistan, and to examine the relationship 

between knowledge and perception. Methods: A descriptive cross-sectional study was conducted among 186 third- and fourth-year 

BS Nursing students from four nursing colleges in Islamabad. Data were collected using a structured self-administered 

questionnaire comprising demographic items, 10 knowledge items, and 10 perception items. Knowledge scores ranged from 0 to 

10, while perception scores ranged from 10 to 50. Descriptive statistics and Pearson correlation analysis were applied. Results: Most 

students demonstrated good knowledge of telenursing (87.1%), with a mean knowledge score of 8.50 ± 1.62. Positive perception 

was observed in 76.9% of participants, with a mean perception score of 38.50 ± 5.36. Strong support was found for integrating 

telenursing into undergraduate education and healthcare services in Pakistan, although concerns remained regarding technical 

feasibility, infrastructure, and reduced direct nurse-patient contact. Knowledge and perception showed a weak but statistically 

significant positive correlation (r=0.22, p=0.002). Conclusion: Nursing students showed high knowledge and generally favorable 

perceptions toward telenursing, indicating substantial conceptual readiness. However, effective implementation will require 

structured education, practical exposure, and infrastructural support to translate positive attitudes into competent clinical practice. 
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INTRODUCTION 

The rapid expansion of digital health technologies has transformed the way healthcare is delivered, 

accessed, and monitored across the world. Among these developments, telehealth has emerged as an 

important strategy for improving healthcare accessibility, continuity, and efficiency, particularly in 

settings where geographical, economic, and workforce-related barriers limit conventional service 

delivery. Telehealth broadly refers to the use of information and communication technologies to provide 

clinical care, patient education, public health support, and health information remotely, using platforms 

such as mobile phones, internet-based systems, video conferencing, and digital monitoring tools (1-4). 

Within this broader framework, telenursing has developed as a specialized application of telehealth that 

enables nurses to deliver assessment, education, follow-up, counseling, monitoring, and supportive care 

from a distance through technology-mediated communication (2,5,6). 

The significance of telenursing has increased substantially in contemporary healthcare because nursing 

professionals are central to care coordination, chronic disease management, patient education, and 

continuity of care. Telenursing offers potential advantages in improving service reach, supporting 

patient self-management, reducing unnecessary travel, facilitating timely follow-up, and extending 

healthcare access to patients who live in underserved or remote areas or who face mobility-related 
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challenges (3,5,7). Its value became even more visible during the COVID-19 pandemic, when restrictions 

on in-person contact accelerated the adoption of remote care models and reinforced the need for 

healthcare systems to maintain safe and effective communication with patients outside traditional 

clinical settings (3,8). At the same time, successful telenursing implementation depends not only on 

technological infrastructure, but also on the preparedness of the nursing workforce to understand, 

accept, and competently use digital modes of care delivery. 

Nursing students represent the future professional workforce and therefore constitute a critical group 

in the transition toward digitally enabled healthcare systems. Their knowledge of telenursing, 

perceptions of its usefulness, and willingness to engage with telehealth-based practice are likely to 

influence the future uptake and sustainability of these models in routine healthcare. International 

evidence suggests that although nursing students often express favorable attitudes toward telehealth 

and telenursing, their formal exposure, practical experience, and structured educational preparation in 

this domain remain limited (9-13). Studies from Croatia, Austria, Korea, Nepal, Egypt, and other settings 

have shown a recurring pattern in which students demonstrate generally positive perceptions of 

telenursing, while simultaneously reporting insufficient curricular integration, inadequate practical 

training, or limited conceptual understanding of digital nursing care (9-15). This pattern suggests that 

positive attitudes alone may not be sufficient to ensure readiness for effective clinical implementation 

unless supported by organized educational and institutional frameworks. 

The need to examine this issue is particularly important in Pakistan, where substantial disparities in 

healthcare access continue to affect populations living in rural and resource-constrained regions. A large 

proportion of the population resides in areas where specialist access, continuity of care, and healthcare 

infrastructure remain limited, making telehealth-based solutions increasingly relevant to national 

service planning (4,16). At the same time, digital health adoption in Pakistan has been constrained by 

infrastructural limitations, technological barriers, lack of training, and variable awareness among 

healthcare professionals and trainees (4,17). While some Pakistani studies have explored awareness and 

perceptions of telehealth among medical students and healthcare workers, the evidence specifically 

addressing telenursing among undergraduate nursing students remains extremely limited. This 

represents an important knowledge gap because nursing students are not only future users of telehealth 

systems but also likely frontline implementers of remote monitoring, patient counseling, and follow-up 

services in both hospital and community settings. 

The available literature therefore points to a consistent international trend of positive student attitudes 

but uneven educational preparedness, while the Pakistani context remains underexplored despite its 

strong practical relevance. In addition, prior studies have often examined knowledge and attitude 

descriptively, with less emphasis on understanding how knowledge may relate to perceptions in a way 

that informs curricular reform and workforce planning. Establishing whether better-informed students 

hold more favorable perceptions toward telenursing may provide useful direction for nursing education, 

especially in settings where digital transformation is underway but not yet fully institutionalized. In this 

context, the present study was designed to assess the knowledge and perception of undergraduate 

nursing students regarding telenursing in selected nursing colleges of Islamabad and to examine the 

relationship between these two domains. It was hypothesized that higher knowledge of telenursing 

would be associated with more positive perceptions toward its future use in healthcare practice 

(4,9,14,15,17).  

MATERIALS AND METHODS 

A descriptive cross-sectional study was conducted to assess the knowledge and perception of telenursing 

among undergraduate nursing students enrolled in selected nursing colleges in Islamabad, Pakistan. 

This design was appropriate because the study aimed to measure the distribution of knowledge and 

perception at a single point in time and to explore the relationship between these variables within an 
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educational population. The study was carried out in four nursing institutions located in Islamabad: 

Bashir Institute of Health Sciences, Federal Government Nursing College, Dakson Institute of Health 

Sciences, and Islamabad Nursing College. The target population comprised third- and fourth-year BS 

Nursing students currently enrolled in these institutions, as these students were considered more likely 

to have sufficient academic and clinical exposure to meaningfully respond to questions related to 

contemporary nursing practice and emerging care technologies.  

Participants were selected using a convenience sampling technique from an estimated population of 350 

eligible students across the selected institutions. The final sample size was 186 students, calculated using 

Yamane’s formula with a 95% confidence level and a 5% margin of error. Students were eligible for 

inclusion if they were enrolled in the third or fourth year of the BS Nursing program and were willing 

to provide written informed consent. Students not enrolled in these academic years or those unwilling 

to participate were excluded. Recruitment was conducted within the participating institutions, and 

students who met the eligibility criteria were approached and invited to participate voluntarily. Written 

informed consent was obtained before data collection, and participation was entirely voluntary.  

Data were collected using a structured self-administered questionnaire adapted from the study by 

Samson and Zofiat on knowledge and perception of telenursing among nursing students in selected 

nursing institutions. The questionnaire was slightly modified to suit the context of nursing education in 

Pakistan and reviewed by experts for content validity before use (18). The instrument consisted of three 

components: demographic characteristics, knowledge of telenursing, and perception toward telenursing. 

The demographic section captured age, gender, academic year, and institute type. The knowledge section 

included 10 dichotomous items with response options of “Yes” and “No,” designed to assess conceptual 

understanding of telenursing, perceived benefits, barriers, technological requirements, and common 

tools used in remote nursing practice. Each correct response was assigned a score of 1 and each incorrect 

response a score of 0, resulting in a total possible score ranging from 0 to 10. Participants scoring 7 or 

higher, corresponding to at least 70% of the total score, were categorized as having good knowledge, 

whereas those scoring below 7 were classified as having poor knowledge.  

Perception toward telenursing was assessed using 10 items rated on a 5-point Likert scale ranging from 

strongly disagree to strongly agree. These items examined students’ views regarding the usefulness of 

telenursing in undergraduate education, future clinical use, national need for telenursing services, 

availability of facilities, perceived effect on efficiency and cost, technical feasibility, concerns regarding 

loss of direct contact with patients, usefulness in outpatient monitoring, and opportunities for nurse-to-

nurse professional collaboration. The perception items were scored so that higher total scores 

represented more favorable perceptions, producing a possible score range of 10 to 50. The overall 

perception score was used to classify respondents as having either positive or negative perceptions of 

telenursing.  

Data collection was conducted through direct questionnaire administration in the selected institutions. 

To support data quality, the same structured tool was used across all participating colleges, and all 

participants completed the same item set in the same response format. Standardized operational 

definitions were applied during analysis, with knowledge treated as the cumulative score derived from 

the 10 factual items and perception treated as the cumulative score derived from the 10 Likert-scale 

items. Demographic variables were defined categorically according to the classifications reported in the 

study, including age group, gender, academic year, and public or private institutional status. Because the 

study used self-reported responses and non-probability sampling, potential sources of bias included 

selection bias, recall limitations, and social desirability in participant responses. These limitations were 

considered during interpretation of findings, particularly when drawing conclusions regarding 

generalizability beyond the sampled institutions.  

Statistical analysis was performed to summarize respondent characteristics, describe knowledge and 

perception patterns, and examine the relationship between the two core study variables. Categorical 
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variables were reported using frequencies and percentages. Continuous summary measures were 

reported as mean and standard deviation for total knowledge and perception scores. Pearson correlation 

analysis was used to examine the association between knowledge and perception scores, and statistical 

significance was interpreted using a two-tailed threshold of p < 0.05. The study reported a correlation 

coefficient of 0.22 with a p-value of 0.002, indicating a weak but statistically significant positive 

relationship between knowledge and perception. The analytical approach was aligned with the 

descriptive and relational objectives of the study, which focused on quantifying overall levels of 

knowledge and perception and determining whether students with higher knowledge tended to hold 

more favorable views toward telenursing.  

The study was conducted in accordance with ethical principles governing human participant research. 

Participation was voluntary, written informed consent was obtained from eligible students prior to 

inclusion, and only those willing to participate were enrolled. The use of a structured questionnaire, 

consistent scoring procedures, predefined operational thresholds for knowledge and perception 

categories, and uniform data collection across the four participating institutions supported 

methodological consistency and reproducibility of the study procedures.  

RESULTS 

A total of 186 undergraduate nursing students were included in the analysis. Most participants were aged 

23–26 years (n=97, 52.15%), followed by 19–22 years (n=85, 45.70%), while only 4 students (2.15%) were 

aged 27 years or older. Male students constituted 59.68% (n=111) of the sample and female students 

40.32% (n=75). Slightly more respondents were enrolled in the 4th year (n=102, 54.84%) than in the 3rd 

year (n=84, 45.16%). Most participants belonged to private institutions (n=134, 72.04%), whereas 52 

students (27.96%) were enrolled in public institutions.  

Table 1. Demographic Characteristics of Nursing Students (N = 186) 

Variable Category Frequency (n) Percentage (%) 

Age 19–22 years 85 45.70 
 

23–26 years 97 52.15 
 

≥27 years 4 2.15 

Gender Male 111 59.68 
 

Female 75 40.32 

Academic Year 3rd Year 84 45.16 
 

4th Year 102 54.84 

Institute Type Public 52 27.96 
 

Private 134 72.04 

More than half of the respondents had previously heard about telenursing (55.9%), whereas 44.1% 

reported no prior exposure. This suggests that although baseline awareness was present in a slight 

majority, familiarity with the concept was not yet universal among nursing students.  

Knowledge of telenursing was high across nearly all assessed domains. Almost all participants correctly 

identified telenursing as a combination of telecommunications services and nursing (n=178, 95.70%; 

95% CI: 91.70–97.87; p<0.001). Strong majorities also recognized that telenursing increases service 

coverage and effectiveness (n=169, 90.86%; 95% CI: 85.88–94.16; p<0.001), requires training in 

technology resources (n=162, 87.10%; 95% CI: 81.52–91.15; p<0.001), and depends on technical and 

operational stability for successful implementation (n=164, 88.17%; 95% CI: 82.72–91.99; p<0.001). 

Substantial proportions further acknowledged its role in improving patient and family participation in 

self-management (83.33%) and increasing patient self-efficacy and awareness of healthy behaviors 

(86.02%). Although endorsement remained high, relatively lower agreement was observed for the 

statements that telenursing increases nurse and client safety (73.66%) and improves work productivity 

(74.73%), indicating comparatively greater uncertainty regarding operational outcomes than conceptual 

foundations. 
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When total knowledge scores were categorized, 162 participants (87.10%) demonstrated good knowledge, 

whereas 24 (12.90%) had poor knowledge. The proportion with good knowledge was significantly greater 

than the reference threshold of 50% (95% CI: 81.52–91.15; p<0.001). The mean total knowledge score 

was 8.50 ± 1.62 out of 10, reflecting a strong overall level of understanding regarding the principles, 

uses, and requirements of telenursing.  

Table 2. Knowledge of Telenursing Among Nursing Students (N = 186) 

Knowledge Item Yes n (%) No n (%) 95% CI for Yes (%) P-value* 

Telenursing is a combination of telecommunications services with nursing 178 (95.70) 8 (4.30) 91.70–97.87 <0.001 

Telenursing increases service coverage and effectiveness 169 (90.86) 17 (9.14) 85.88–94.16 <0.001 

Telenursing increases patient and family participation in self-management care 155 (83.33) 31 (16.67) 77.32–88.00 <0.001 

Telenursing increases patient self-efficacy and awareness regarding healthy behaviors 160 (86.02) 26 (13.98) 80.27–90.29 <0.001 

Barriers include inability to see patients, ethical dilemmas, and technological difficulties 156 (83.87) 30 (16.13) 77.93–88.37 <0.001 

Training in technology resources is required for implementing telenursing 162 (87.10) 24 (12.90) 81.52–91.15 <0.001 

Successful telenursing requires technical and operational stability 164 (88.17) 22 (11.83) 82.72–91.99 <0.001 

Telenursing increases the safety of nurses and clients 137 (73.66) 49 (26.34) 66.87–79.50 <0.001 

Work productivity increases with the use of telenursing 139 (74.73) 47 (25.27) 68.00–80.46 <0.001 

Phones, TV, TeleECG, and audio/video systems are commonly used in telenursing 162 (87.10) 24 (12.90) 81.52–91.15 <0.001 

*Exact binomial test against a 50% reference proportion. 

Table 3. Overall Knowledge Level of Telenursing (N = 186) 

Outcome n (%) 95% CI P-value* Mean ± SD 

Good knowledge (score ≥7/10) 162 (87.10) 81.52–91.15 <0.001 8.50 ± 1.62 

Poor knowledge (score <7/10) 24 (12.90) 8.85–18.48 — — 

*Exact binomial test against a 50% reference proportion for the good-knowledge category. 

Perception findings showed broad support for the educational and service-related value of telenursing, 

although students expressed more caution regarding infrastructural readiness and technological 

feasibility. The highest positive endorsement was observed for the need to introduce telenursing services 

in healthcare in Pakistan (n=162, 87.10%; 95% CI: 81.52–91.15; p<0.001), followed closely by the view 

that telenursing in undergraduate studies would be useful for future healthcare workers (n=161, 86.56%; 

95% CI: 80.93–90.75; p<0.001). Positive endorsement was also high for nurse-to-nurse conferencing for 

knowledge sharing (81.72%), future use of telenursing as an additional care modality (79.57%), and 

timely monitoring and provision of care to outpatients (79.03%). In contrast, only 51.61% agreed that 

facilities for providing telenursing were available in their clinical area, and just 45.70% agreed that 

telenursing is possible without technical problems. The latter finding was not significantly different 

from the 50% reference proportion (p=0.275), highlighting technological readiness as the weakest 

domain of perception. Additionally, 62.37% agreed that telenursing may result in loss of direct contact 

between medical staff and patients, suggesting that interpersonal concerns remain relevant despite 

generally favorable attitudes.  

Table 4. Perception Toward Telenursing Among Nursing Students (N = 186) 

Perception Item Positive n (%) Neutral n (%) Negative n (%) 95% CI for Positive 

(%) 

P-value* 

Telenursing in undergraduate studies would be useful for future 

healthcare workers 

161 (86.56) 12 (6.45) 13 (6.99) 80.93–90.75 <0.001 

I would like to use telenursing as an additional form of patient care 

in my future work 

148 (79.57) 26 (13.98) 12 (6.45) 73.20–84.78 <0.001 

There is a need to introduce telenursing services in healthcare in 

Pakistan 

162 (87.10) 16 (8.60) 8 (4.30) 81.52–91.15 <0.001 

Facilities for providing telenursing care are available in my clinical 

area 

96 (51.61) 25 (13.44) 65 (34.95) 44.48–58.68 0.708 

Telenursing can improve the efficiency of the medical staff 140 (75.27) 33 (17.74) 13 (6.99) 68.53–80.97 <0.001 

Telenursing can reduce the cost of patient care 112 (60.22) 44 (23.66) 30 (16.13) 53.05–66.99 0.007 

Telenursing is possible without technical problems 85 (45.70) 21 (11.29) 80 (43.01) 38.82–52.76 0.275 

Telenursing may result in loss of direct contact between staff and 

patients 

116 (62.37) 32 (17.20) 38 (20.43) 55.22–69.00 0.001 

Telenursing allows timely monitoring and provision of care to 

outpatients 

147 (79.03) 24 (12.90) 15 (8.06) 72.61–84.28 <0.001 

Nurses can engage other nurses through telenursing conferencing to 

discuss and update knowledge 

152 (81.72) 19 (10.22) 15 (8.06) 75.57–86.56 <0.001 
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*Exact binomial test against a 50% reference proportion for positive endorsement. 

At the aggregate level, 143 participants (76.90%) were classified as having a positive overall perception, 

whereas 43 (23.10%) had a negative overall perception. The proportion with positive perception was 

significantly greater than 50% (95% CI: 70.33–82.39; p<0.001). The mean total perception score was 38.50 

± 5.36 out of a possible 50, indicating an overall favorable orientation toward telenursing. Correlation 

analysis further showed a weak but statistically significant positive association between knowledge and 

perception scores (r=0.22, 95% CI: 0.08 to 0.35; p=0.002). This suggests that students with higher 

knowledge tended to report more favorable perceptions, although the small effect size indicates that 

knowledge alone explained only a limited proportion of perceptual variation.  

Table 5. Overall Perception and Its Correlation with Knowledge Scores (N = 186) 

Measure Statistic/Outcome n (%) Effect Size 95% CI P-value Mean ± SD 

Overall perception level Positive perception 143 (76.90) — 70.33–82.39 <0.001* 38.50 ± 5.36 
 

Negative perception 43 (23.10) — 17.61–29.67 — — 

Association with knowledge Knowledge score vs perception score — Pearson r = 0.22 (weak 

positive) 

0.08 to 0.35 0.002† — 

*Exact binomial test against a 50% reference proportion for the positive-perception category. 

†Pearson correlation test. 

Table 1 shows that the study sample was dominated by students aged 23–26 years, male participants, 4th-

year students, and those enrolled in private institutions. This indicates that the findings primarily reflect 

the views of a relatively senior and predominantly private-sector nursing student cohort.  

 

Figure 1 Perception Domains Show Strong Support for Educational and Service Integration but Weaker Confidence in Technical 

Readiness 

Table 2 demonstrates that knowledge of telenursing was consistently high, with affirmative responses 

exceeding 83% for most items and reaching 95.70% for the basic definition of telenursing. The 

comparatively lower endorsement for safety and productivity, though still above 73%, suggests that 

students were somewhat less certain about downstream practice benefits than about conceptual and 

infrastructural requirements.  Table 3 confirms that good knowledge was the dominant pattern in this 

sample, with 87.10% of respondents scoring at or above the predefined threshold and a mean knowledge 

score of 8.50 out of 10. The narrow confidence interval around this estimate supports the robustness of 

this finding.  

Table 4 indicates that student perception was generally favorable, particularly regarding the educational 

usefulness of telenursing, its future role in clinical practice, its relevance for outpatient monitoring, and 

its importance for national healthcare integration. However, mixed responses regarding facility 

availability and the high level of uncertainty about technical feasibility show that students distinguished 

between conceptual support for telenursing and confidence in current implementation conditions.  
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Table 5 shows that more than three-quarters of respondents had an overall positive perception of 

telenursing, with a mean score of 38.50 out of 50. The same table also demonstrates that knowledge and 

perception were significantly related, but only weakly, indicating that better-informed students were 

somewhat more likely to hold favorable perceptions, while other contextual or experiential factors likely 

also influenced their attitudes.  

The figure 1 demonstrates a clear gradient across perception domains, with the highest positive 

endorsement observed for introducing telenursing services in Pakistan (87.1%), usefulness in 

undergraduate studies (86.6%), and nurse-to-nurse conferencing (81.7%), while markedly lower support 

was seen for local facility availability (51.6%) and technical feasibility without hardware or internet 

problems (45.7%). Negative response burden was lowest for national introduction of telenursing (4.3%) 

and highest for the technical-feasibility item (43.0%), indicating that infrastructural reliability, rather 

than conceptual resistance, was the dominant barrier. The confidence intervals around the most strongly 

endorsed domains remained narrow and entirely above 75%, reinforcing the consistency of educational 

and service-level support, whereas the technical-readiness domain clustered around equipoise, 

highlighting it as the principal implementation vulnerability in this cohort. 

DISCUSSION 

The present study demonstrated that undergraduate nursing students in selected institutions of 

Islamabad had a high level of knowledge regarding telenursing and a generally favorable perception 

toward its integration into future healthcare practice. The overall mean knowledge score of 8.50 ± 1.62 

and the finding that 87.10% of participants met the threshold for good knowledge indicate that the 

sampled students were not only conceptually aware of telenursing but also able to recognize its practical 

attributes, barriers, and implementation requirements. Similarly, the overall mean perception score of 

38.50 ± 5.36, with 76.90% of respondents categorized as having a positive perception, suggests broad 

attitudinal readiness for the inclusion of telenursing in education and service delivery. However, the 

pattern of responses also showed that this favorable orientation was not uniform across all domains, as 

support for the concept of telenursing was stronger than confidence in its present infrastructural 

feasibility.  

The demographic pattern of the sample provides useful context for interpreting these findings. Most 

respondents were aged 23–26 years, were male, and were enrolled in private institutions, with a slight 

predominance of 4th-year students. This distribution may reflect the institutional composition of the 

selected colleges and may also suggest that the views captured here are shaped by relatively advanced 

academic exposure and proximity to clinical training. The predominance of male students differs from 

the more traditionally female-dominated nursing populations reported in several international studies, 

indicating that the sociocultural and institutional context of nursing education in Pakistan may be 

evolving in a way that broadens participation in the profession. Such differences are important because 

they may affect patterns of technological exposure, professional expectations, and attitudes toward 

digitally mediated care, and future studies should explore whether knowledge and perception of 

telenursing vary by gender, academic year, and institutional sector in more analytically stratified designs.  

The knowledge findings are notable because they suggest that students had already developed a strong 

conceptual understanding of telenursing despite the broader concern that telehealth-related content 

remains underrepresented in formal nursing curricula. Nearly all students correctly identified the basic 

definition of telenursing, and large majorities recognized its role in increasing service coverage, 

improving self-management support, enhancing self-efficacy, and requiring technical stability and 

training. This pattern aligns with the Lagos study by Samson and Zofiat, which also found a high 

proportion of students with good knowledge of telenursing, and it is broadly consistent with evidence 

showing that nursing students can display meaningful awareness even when structured curricular 

exposure remains limited (18). At the same time, the present results appear stronger than those reported 
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in some other settings, where lower awareness and more modest knowledge levels were observed among 

nursing students. Studies from Korea, Egypt, and Nepal, for example, have reported limited prior 

knowledge, lower educational exposure, or only moderate understanding of telehealth and telenursing 

concepts among students (14,15,16). This contrast may indicate increasing informal exposure to digital 

health concepts among Pakistani nursing students through media, academic discussion, or clinical 

observation, although the cross-sectional nature of the study does not permit identification of the precise 

sources of that knowledge.  

Although knowledge was high overall, the item-level pattern suggests that students distinguished 

between foundational concepts and anticipated operational outcomes. Endorsement was strongest for 

definitional and implementation-oriented statements, whereas relatively lower agreement was observed 

for the ideas that telenursing improves productivity and increases safety. These lower proportions 

remained substantial, but they imply greater uncertainty about the measurable practice consequences 

of telenursing than about its theoretical basis. This nuance is important because it suggests that 

conceptual acceptance alone may not translate into full confidence in clinical utility. Educational 

initiatives should therefore not only introduce telenursing as a concept but should also provide case-

based demonstrations, simulation experiences, and supervised exposure showing how digital nursing 

interventions affect patient follow-up, workflow efficiency, continuity of care, and risk reduction in real 

settings.  

Student perception toward telenursing was also predominantly positive, particularly in relation to its 

educational usefulness, future application in care, relevance to outpatient monitoring, and importance 

for national healthcare integration. More than four-fifths of respondents endorsed the inclusion of 

telenursing within undergraduate studies and supported its introduction into Pakistan’s healthcare 

system, indicating that students perceive digital nursing competencies as relevant to their future 

professional role. This finding is consistent with previous international literature showing that nursing 

students often hold positive views toward telehealth and express willingness to use such approaches in 

future practice, even when their practical exposure is limited (9,10,14). It also supports the argument 

that the next generation of nurses may be more receptive to digital models of care than older systems 

of training and service delivery are currently structured to accommodate.  

At the same time, the perception results reveal a clear internal tension between ideological support for 

telenursing and concerns regarding its practical implementation. Only about half of the respondents 

agreed that facilities for providing telenursing were available in their clinical area, and fewer than half 

agreed that telenursing is possible without technical problems. This was the weakest perception domain 

and the only one not significantly different from a 50% reference proportion, indicating that students 

were not convinced that the existing infrastructure could reliably support effective telenursing practice. 

This finding is highly relevant in the Pakistani context, where digital health adoption continues to be 

constrained by inconsistent connectivity, limited equipment, institutional variability, and uneven access 

to training and technical support (4,17). The results therefore suggest that favorable attitudes toward 

telenursing should not be interpreted as evidence of implementation readiness in a narrow operational 

sense. Rather, they reflect a form of conceptual readiness that still requires infrastructural reinforcement 

and institutional preparation before it can be translated into stable clinical practice.  

Another important finding was that a substantial proportion of students believed that telenursing may 

reduce direct contact between nurses and patients. This concern is consistent with the humanistic 

orientation of nursing care, which traditionally emphasizes presence, therapeutic communication, 

emotional support, and interpersonal trust. Similar tensions have been reported in prior telehealth 

literature, where students and practitioners recognize the efficiency and access-related benefits of remote 

care while remaining cautious about its potential to weaken the relational dimension of healthcare 

(9,14). In the present study, this concern did not negate overall support for telenursing, but it does 

indicate that future educational programs should frame telenursing as a complementary rather than 
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replacement model of care. Teaching should emphasize hybrid models in which remote monitoring, 

education, and follow-up are integrated with in-person nursing encounters in a way that preserves 

patient-centered communication and continuity.  

The observed correlation between knowledge and perception further strengthens the educational 

relevance of the findings. The study identified a weak but statistically significant positive relationship 

between knowledge and perception (r=0.22, p=0.002), indicating that students with higher knowledge 

scores tended to hold more favorable perceptions toward telenursing. This pattern is consistent with prior 

studies reporting a positive relationship between greater understanding of telenursing and more 

supportive attitudes toward its use (10,14). However, the effect size in the present study was small, which 

indicates that knowledge alone accounts for only a limited proportion of attitudinal variation. This is an 

important point for interpretation. While educational improvement is likely to support more favorable 

perceptions, attitudes toward telenursing are probably also shaped by practical exposure, institutional 

culture, perceived technological reliability, personal confidence with digital tools, and beliefs about the 

nurse-patient relationship. For this reason, curricular interventions aimed at improving readiness for 

telenursing should move beyond knowledge transmission alone and incorporate applied learning, 

supervised experience, and structured reflection on ethical, relational, and technological dimensions of 

remote care.  

From an educational perspective, the findings support the integration of structured telenursing content 

into undergraduate nursing curricula in Pakistan. Such integration should include theoretical 

instruction on telehealth principles, communication technologies, confidentiality, ethics, and legal 

frameworks, alongside practical components such as virtual case discussions, simulation-based teaching, 

digital documentation exercises, and supervised exposure to telehealth-enabled follow-up models. From 

a policy perspective, the strong student support for national introduction of telenursing suggests that 

future workforce planning may benefit from aligning educational reform with broader digital health 

strategies. Investment in internet connectivity, device access, clinical software, faculty preparation, and 

practice guidelines will be necessary if student readiness is to be translated into workforce capability. In 

this way, the study points to a meaningful opportunity: students appear willing to embrace telenursing, 

but health and education systems must create the conditions under which that willingness can become 

effective professional practice.  

The findings should also be interpreted in light of the study’s limitations. The cross-sectional design does 

not allow causal inference regarding the relationship between knowledge and perception. The use of 

self-reported data introduces the possibility of response bias, including social desirability and 

overestimation of knowledge. The convenience sampling approach and inclusion of only four 

institutions in Islamabad limit generalizability to the wider population of nursing students in Pakistan. 

In addition, although the study successfully quantified knowledge and perception, it did not explore how 

previous digital exposure, faculty support, clinical experience, or institutional infrastructure may have 

shaped these outcomes. Future research should therefore use multi-center designs with more diverse 

sampling frames, incorporate analytic comparisons across student subgroups, and consider longitudinal 

or mixed-methods approaches to better understand how educational exposure and clinical experience 

influence readiness for telenursing over time.  

CONCLUSION 

In conclusion, this study found that undergraduate nursing students in selected institutions of Islamabad 

had a high level of knowledge and a generally positive perception regarding telenursing, indicating 

substantial conceptual receptiveness to the role of digital nursing within future healthcare delivery. 

Students strongly endorsed the educational value of telenursing, its relevance to outpatient monitoring, 

and the need for its broader introduction into Pakistan’s healthcare system. However, concerns regarding 

technological feasibility, infrastructural limitations, and reduced direct nurse-patient contact remained 
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evident, showing that positive perception does not necessarily equate to full implementation readiness. 

The weak but significant positive correlation between knowledge and perception suggests that 

improving student understanding may support more favorable attitudes, although broader institutional 

and experiential factors are also likely to influence preparedness. These findings support the integration 

of structured telenursing education, practical exposure, and policy-level digital health support to help 

transform conceptual acceptance into competent and ethically grounded clinical practice.  
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