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Highlights 

What does this paper contribute to the wider global community? 

• Impact: This study underscores the transformative potential of integrating smart-glasses into health 

education for ostomized patients, yielding significant improvements in their quality of life. By 

enhancing self-care capabilities and alleviating anxiety, this innovative approach offers a scalable 

solution that could be integrated into nursing practices worldwide, ultimately fostering patient 

autonomy and satisfaction while mitigating healthcare costs associated with ostomy care. 

What problem did the study address? 

• The study tackled the critical need for effective health education interventions in ostomy care, 

focusing on leveraging advanced technologies to enhance self-care proficiency, reduce anxiety, and 

improve quality of life. It also addressed the disparity in access to specialized ostomy care services, 

which affects 35% of patients and contributes to a substantial increase in healthcare expenditures. 

What were the main findings? 

• The integration of smart-glasses into nursing-led health education interventions demonstrated 

significant improvements in technical competencies, patient self-efficacy, and overall quality of life 

among ostomized individuals. Notable advancements were observed across physical function, 

emotional role, and mental health domains, with statistically significant correlations between 

baseline and post-intervention SF-36 scores. Furthermore, the study identified the influence of 

sociodemographic factors, such as educational attainment and employment status, on social 

functionality outcomes. 

Where and on whom will the research have an impact? 

• The findings from this study are applicable to ostomized patients globally, particularly in settings 

with limited access to specialized ostomy care services. By demonstrating the efficacy of smart-

glasses as an innovative tool for nursing interventions, this research offers valuable insights into 

improving self-care practices, reducing patient anxiety, and enhancing quality of life, thus reinforcing 

its relevance across diverse healthcare contexts. 

Abstract 

Background: Ostomy care consultations are essential for promoting patient autonomy and quality-

of-life. The integration of innovative technologies may enhance health education and support 

effective self-care among ostomized patients. Objective: To analyze the impact of health education 

supported by smart-glasses on the quality of life of ostomized patients. Methods: This is a Pre—post 

study. A single 60-minute intervention was conducted with 14 ostomized patients (mean age: 
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57.6±12.6 years; 50% male). The session comprised three phases: (1) assessment of patient knowledge 

on ostomy management; (2) personalized feedback addressing individual needs; and (3) a hands-on 

workshop using Vuzix smart-glasses to provide a first-person perspective of ostomy care techniques. 

Four instructional videos were recorded and made available via a digital platform. Results: At 

baseline, patients reported moderate limitations in physical function and physical role. General 

health and vitality indicated fair-to-good perception, while mental health was adequate in 57.1% of 

participants. Following the intervention, SF-36 score improved significantly, with 53.8% reporting a 

very good quality of life. Physical function increased with 84.6% rating it as good or excellent. 

Emotional role improved markedly, and mental health reached 76.9% reporting optimal scores. A 

strong correlation was observed between baseline and post-intervention SF-36 scores. Conclusion: 

The integration of smart glasses into health education within nursing-led ostomy consultations 

significantly improved the quality of life of ostomized patients following digestive surgery. 

Keywords: ostomy; health education; smart glasses; self-care; quality of life; nursing interventions 

 

1. Introduction 

Early support and health education during ostomy care consultations are emphasized in the 

Nursing Best Practice Guidelines as essential for promoting patient independence and quality of life. 

[1] Health education addresses these needs, but resource access remains limited. [2,3] 

From an epidemiological perspective, longer life expectancy, cancer screening programs, and 

the rising prevalence of chronic conditions such as Inflammatory Bowel Disease have led to an 

increase in invasive surgeries. [4] 

Although specialized ostomy care is widely recognized, access remains limited, increasing 

healthcare costs. Enterostomal therapy nurses improve outcomes through personalized assessments, 

education, and follow-ups. [5] Advanced technologies like smart glasses provide immersive learning 

experiences, improving skills and reducing anxiety. 

Aranda-García et al. [6] demonstrated that smart-glasses significantly improve technical 

accuracy during cardiopulmonary resuscitation simulations, achieving a 90% effective chest 

compression rate compared to 68% in the control group. They may enhance accuracy in ostomy care. 

Aspiotis et al. [7] found that immersive technologies reduce stress in complex scenarios. Araújo 

et al. [8] and Kim et al. [9] noted high satisfaction, improving adherence. 

The aim of this project is to analyze the impact of health education supported by smart-glasses 

on the quality of life of ostomized patients. 

2. Materials and Methods 

Study design, population and sample 

This is a quasi-experimental, longitudinal, and prospective pilot study conducted with patients 

who have undergone ostomy surgery. 

The target population for this pilot study included patients requiring elimination ostomies 

treated within the Santiago de Compostela and Barbanza Health Area. 

Patients from University Hospital Complex of Santiago de Compostela (CHUS) who underwent 

digestive surgery with ostomy creation were recruited. 

The inclusion criteria were adults; patients with digestive surgery resulting in an ostomy 

(permanent or temporary for more than 6 months); attendees of the ostomy consultation, and 

informed consent. Exclusion criteria included terminal illness or cognitive impairment. 
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2.1. Variables 

Independent variables 

Data were collected using a categorized data table. Sociodemographic data included age, sex, 

gender, marital status, educational level, and employment status. 

Another section included clinical data related to the ostomy such as type of surgery, ostomy 

duration, and ostomy age. 

Dependent variables 

Data on quality of life included: physical function and role, bodily pain, general health, vitality, 

social function, emotional role, mental health, and health transition. 

Short Form Health Survey (SF-36) 

The SF-36 is a self-administered questionnaire measuring quality of life across eight domains 

and a health transition item. Scores range from 0 to 100, reflecting quality across domains. The 

validated Spanish version was used.10 

Outcome measures 

A score of ≥ 75 points on the SF-36. 

Intervention 

The intervention consisted of a single 60-minute session divided into three phases. The first 

phase focused on reviewing the patient’s knowledge of ostomy management, including diet, device 

handling, and stoma complication detection. 

The second phase provided personalized feedback based on prior consultations, reinforcing 

concepts and fostering confidence. 

The third phase included a practical workshop using Vuzix© smart glasses to enhance learning. 

Patients viewed techniques from a first-person perspective, replicating their own angle during 

ostomy management. Four educational videos—covering bag removal, stoma cleaning, bag 

application, and bag emptying—were accessible online. 

This intervention aimed to improve patients’ confidence, self-efficacy, autonomy, and quality of 

life while reducing anxiety in ostomy care.  

2.2. Data Collect 

Data were collected confidentially. The STROBE checklist and flow diagram was used to 

describe the sample. 

2.3. Ethical Considerations 

The inclusion period extended from the approval resolution of the Santiago-Lugo Ethics-

Research Committee (registration code 2024/389) and the granting of the Biomedical Research Study 

Contract by IDIS until May 1, 2025. It complied with Good Clinical Practice Guidelines, the 

Declaration of Helsinki, the Oviedo Convention, and current data protection and medical record 

regulations. Data anonymity was maintained in compliance with applicable laws. 

2.4. Data Analysis 

A descriptive analysis was performed using measures of central tendency (mean, M) and 

dispersion (standard deviation, SD) for quantitative variables, and absolute frequencies and 

percentages for qualitative variables. Spearman's correlation and Chi-square tests were used. 

Statistical analysis was conducted using PASW Statistics (version 23.0; SPSS Inc., Chicago, Illinois), 

with a significance level set at p<0.05 (two-tailed). 

3. Results 

Fourteen patients participated, with a mean age of 57±12.61 years. Most were married and had 

primary or vocational education. Clinically, 64.3% had permanent ostomies, and a 50% had lived 

with an ostomy for over two years. At baseline, the mean quality of life score was 70.86±21.30, with 
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50% reporting a very good quality of life. Following the interventions, the score rose to 76.73±12.04, 

with 53.8% reporting a very good quality of life. (Table 1). 

Table 1. Central and dispersion measures. 

 n % M SD Q1 Q2 Q3 IL SL 

Age 14  57 12.61 48 57.5 67 32 80 

Sex          

Man 7 50        

Woman 7 50        

Marital status          

Single 1 7.1        

Married 11 78.6        

Divorces 2 14.3        

Educational level          

Primary education 6 42.9        

Secondary education 1 7.1        

University or higher education 2 14.3        

Vocational training 5 35.7        

Employment status          

Employed 2 14.3        

On sick leave 5 35.7        

Retired/pensioner 7 50        

Type of surgery          

Scheduled 8 57.1        

Emergency 6 42.9        

Duration of ostomy          

Temporary (superior a 6 meses) 5 35.7        

Permanent 9 64.3        

Ostomy age          

< 1 year 2 14.3        

1-2 years 5 35.7        

> 2 years 7 50        

Quality of Life – 1st Interview   70.86 21.30 59.67 75.56 87.51 27 98 

Low quality of life 2 14.3        

Good quality of life 5 35.7        

Very good quality of life 7 50        

Quality of Life – 2nd Interview   76.73 12.04 70.18 76.61 85.08 55 97 

Good quality of life 6 46.2        

Very good quality of life 7 53.8        

M: mean; SD: standard desviation; Q1: first quartile; Q2: second quartile; Q3: third quartile; IL: inferior limit; SL: 

superior limit. 

Moderate limitations were observed in physical function, physical role, and general health 

perception. Vitality, social function, emotional role, and mental health showed mild impairments but 

were generally adequate. Health transition showed no change for most patients, although some 

reported deterioration. (Table 2). 

Table 2. (A) Quality-of-life dimensions at first interview. (B) Quality-of-life dimensions at second interview. 

(A) Quality-of-Life Dimensions at First Interview 

 n % M SD Q1 Q2 Q3 IL SL 

Physical Function   72.14 27.65 51.25 87.50 90 20 100 

Very limited 3 21.4        
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Slightly limited 10 71.5        

Not limited 1 7.1        

Physical Role   73.21 42.14 37.50 100 100 0 100 

Limited 3 21.4        

Not limited 11 78.6        

Bodily Pain   66.96 23.72 51.25 68.75 90 23 100 

Extreme 1 7.1        

Severe 2 14.3        

Moderate 6 42.9        

Mild 4 28.6        

None 1 7.1        

General Health   58.57 23.16 35 60 76.25 25 100 

Excellent 1 7.1        

Very good 4 28.6        

Good 4 28.6        

Fair 5 35.7        

Vitality   69.29 20.56 53.75 70 90 35 100 

Low 1 7.1        

Moderate 4 28.6        

Good 5 35.7        

High 2 14.3        

Very high 2 14.3        

Social Function   82.68 19.15 57.50 87.50 100 55 100 

Moderately affected 5 35.7        

Slightly affected 3 21.4        

Not affected 6 42.9        

Emotional Role   78.57 36.06 66.67 100 100 0 100 

Affected 2 14.3        

Not affected 12 85.7        

Mental Health   79.14 20.10 60 82 100 40 100 

Moderately affected 2 14.29        

Moderate 4 28.57        

Adequate 4 28.57        

Optimal 4 28.57        

Health Transition   57.14 28.47 50 50 81.25 0 100 

Much worse 1 7.14        

Worse 1 7.14        

No change 8 57.15        

Better 1 7.14        

Much better 3 21.43        

(B) Quality-of-Life Areas at 2nd Interview 

 n % M SD Q1 Q2 Q3 IL SL 

Physical Function   79.62 25.04 60 95 97.50 20 100 

Very limited 1 7.7        

Slightly limited 9 69.2        

Not limited 3 23.1        

Physical Role   76.92 36.03 50 100 100 0 100 

Limited 3 23.1        

Not limited 10 76.9        

Bodily Pain   64.42 26.14 38.75 70 80 22.50 100 

Extreme 2 15.4        

Severe 2 15.4        

Moderate 4 30.8        

Mild 3 23.0        
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None 2 15.4        

General Health   62.31 23.42 50 65 77.50 10 100 

Excellent 1 7.7        

Very good 2 15.4        

Good 8 61.5        

Fair 1 7.7        

Poor 1 7.7        

Vitality   71.15 16.98 57.50 70 82.50 45 100 

Moderate 3 23.1        

Good 7 53.8        

High 1 7.7        

Very high 2 15.4        

Social Function   84.04 21.45 67.50 90 100 37.5 100 

Quite affected 1 7.7        

Moderately affected 2 15.4        

Slightly affected 4 30.8        

Not affected 6 46.1        

Emotional Role   97.44 9.25 100 100 100 67 100 

Not affected 13 100        

Mental Health   87.38 13.94 76 92 100 60 100 

Moderate 3 23.1        

Adequate 5 38.45        

Optimal 5 38.45        

Health Transition   67.31 25.79 50 50 100 25 100 

Worse 1 7.7        

No change 6 46.1        

Better 2 15.4        

Much better 4 30.8        

Follow-up revealed improvements in physical function, physical role, and social function, and 

significant gains in general health, vitality, emotional role, and mental health. Health transition 

improved, with nearly half reporting better or much better health. 

Statistically significant improvements were observed in quality of life, educational level, and 

employment status correlations with social function (Figure 1). 

 

Figure 1. Chi-square test between study level, employment status and social function at second interview; and 

between Quality of Life (SF-36) pre and post. 

There was a strong direct correlation between baseline and post-intervention quality of life 

scores (ρ=0.923, p=0.001). 

The results from the SF-36 questionnaire domains demonstrate consistently high effect sizes 

(Cohen's d), highlighting the practical significance of the observed differences. The "Emotional Role" 

domain exhibited the largest effect size (d=10.54), followed by "Mental Health" (d=6.27) and "Vitality" 

(d=4.19). The "Physical Function" domain showed a substantial effect size (d=3.18), while "Bodily 
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Pain" (d=2.46), "General Health" (d=2.66), and "Health Transition" (d=2.61) also demonstrated 

significant effect sizes. All tt values were statistically significant (p<0.001), underscoring the 

robustness of the findings and their clinical relevance (Table 3). 

Table 3. t-student results. 

Domain Mean±SD 
Mean 

Difference 

95% CI 

(Lower, 

Upper) 

t df 

Sig. 

(two-

tailed) 

Effect 

Size 

(d) 

Quality of 

Life 
76.73±12.04 5.87 

(69.46-

84.01) 
22.975 12 0.001 6.37 

Physical 

Function 
79.615±25.04 7.48 (64- 94.75) 11.465 12 0.001 3.18 

Physical 

Role 
76.92±36.029 3.71 

(55.15-

98.70) 
7.698 12 0.001 2.14 

Bodily 

Pain 
64.423±26.1437 -2.54 

(48.625-

80.222) 
8.885 12 0.001 2.46 

General 

Health 
62.31±23.418 3.74 

(48.16-

76.46) 
9.593 12 0.001 2.66 

Vitality 71.15±16.975 1.86 
(60.90-

81.41) 
15.114 12 0.001 4.19 

Social 

Function 
84.038±21.4461 1.358 

(71.079-

96.998) 
14.129 12 0.001 3.92 

Emotional 

Role 
97.44±9.245 18.87 

(91.85-

103.02) 
38 12 0.001 10.54 

Mental 

Health 
87.38±13.938 8.24 

(78.96-

95.81) 
22,606 12 0.001 6.27 

Health 

Transition 
67,31±25.789 10.17 

(51.72-

82.89) 
9,410 12 0.001 2.61 

4. Discussion 

This pre-post study evaluated health education using smart-glasses as a nursing intervention, 

suggesting a positive impact on the quality of life of ostomized patients. Quality of life scores 

appeared to improve consistently with similar studies. 

Recent research indicates the effectiveness of smart-glasses in enhancing technical skills and user 

confidence. These devices may contribute to reduce errors and improve safety in ostomy care. [6] 

Smart-glasses seem to enhance learning and self-care adherence. Araújo et al.8 reported 

increased motivation and confidence, applicable to ostomy care education. Immersive technologies, 

like virtual reality, have shown potential in reduce stress in high-complexity scenarios, offering 

potential in ostomy education. [7,11] 

Smart-glasses also appear to enable effective remote training, providing real-time feedback 

during ostomy care [12]. Muroi et al. [13] observed that 85% of students using smart-glass-recorded 

videos improved their understanding of technical procedures, suggesting this approach might 

enhance ostomized patients' ability to learn and practice care techniques effectively [14]. 

Emotional and educational support further seems to contribute to improved outcomes. Krouse 

et al. [15] observed better follow-up levels in patients who received such interventions, with Stoma-
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QOL scores rising from 6.3±1.8 to 7.1±1.7 (n=25). However, Krouse et al. [16] later noted more limited 

results in telematic interventions, showing no significant differences in overall quality of life except 

for the physical domain (6.52±1.74; p<0.05; n=54). 

Coca et al. [17] highlighted the link between self-care and quality of life, noting that patients 

receiving adequate health education adapted better to their condition. Their study reported HRQOL 

Montreux scores improving from 68.7±14.2 to 74.8±12.8 (n=402; p<0.001), consistent with this study's 

findings, where quality of life scores appeared to improve from 70.86±21.30 (n=14) to 76.73±12.04 

(n=13) after interventions. Other studies have reported improvements in SF-36 dimensions, showing 

a positive impact on patients' quality of life, aligning with this study. [18,19] 

Social function scores remained relatively high throughout the study (82.68±19.15 to 84.04±21.45), 

suggesting activation of the social role dimension and minimal disruption in patients' social 

interactions. This finding underscores the importance of fostering social connectivity in ostomy care 

education. The physical role domain showed marginal improvement (73.21±42.14 to 76.92±36.03), 

contrasting with more pronounced changes observed in other studies18. These results highlight the 

need for extended follow-up periods to capture long-term effects on physical functionality. 

In the bodily pain dimension, this study observed initial values of 66.96±23.72, which worsened 

slightly to 64.42±26.14 points in the second interview. These results were lower than those reported 

by Indrebø et al. [18], who noted progressive improvement in bodily pain, starting at 73.07±6.87 at 3 

months, reaching 80.86±6.35 at 6 months, and declining slightly to 74.67±6.00 points at 12 months. 

While most dimensions appeared to show consistent improvement, bodily pain exhibited a 

slight decline (66.96±23.72 to 64.42±26.14), contrasting with findings by Indrebø et al., [18] who 

reported progressive relief in pain scores over time. This discrepancy may reflect variations in 

intervention duration or sample characteristics. The general health domain showed moderate 

improvement (58.57±23.16 to 62.31±23.42), partially aligning with Wang et al. [19], who observed 

significant increases in satisfaction within this dimension. Vitality scores improved slightly 

(69.29±20.56 to 71.15±16.98), suggesting potential for further enhancement with tailored interventions 

focused on energy levels and motivation. 

In the vitality dimension, this study observed initial values of 69.29±20.56 improving to 

71.15±16.98 in the follow-up. Wang et al. [19] reported greater improvement, starting with a lower 

baseline (37.04±5.28) and achieving higher post-intervention values (75.08±4.86). 

In the social function dimension, this study reported higher initial values (82.68±19.15), which 

improved to 84.04±21.45 points in the second interview. These results reflect transitions from 

moderate to slightly or not affected categories, suggesting activation of the social role dimension 

within the framework of quality of life. 

Building upon the findings of this study, the observed improvements in quality of life across SF-

36 dimensions further support the potential effectiveness of health education interventions using smart-

glasses for ostomized people. Specifically, the emotional role dimension demonstrated the most 

significant enhancement, with scores increasing from 78.57±36.06 to 97.44±9.25 points. Similarly, 

substantial improvements were noted in the mental health domain, with values rising from 79.14±20.10 

to 87.38±13.94 points post-intervention. These results align with previous studies that highlight the 

positive impact of immersive technologies on emotional and psychological well-being. [7,11,20] 

In the mental health dimension, this study observed an improvement from initial values of 

79.14±20.10 (n=14) to 87.38±13.94 points post-intervention (n=13). 

Anxiety is common among ostomized patients, particularly when learning new tasks. Hosseini et 

al.11 demonstrated virtual reality's effectiveness in reducing anxiety before surgical procedures (p<0.01). 

Similarly, smart glasses could provide immersive instructional videos to help patients safely learn stoma 

management techniques, potentially reducing stress while improving technical skills. [7,20-22] 

However, smart glasses face limitations such as battery life, connectivity issues, device weight, 

lens fogging, and small screen size, which may affect user experience. [9,23-25] Additionally, patients 

unfamiliar with advanced technologies may require orientation and practice sessions to maximize 
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benefits. Addressing these challenges is essential for successful implementation in health education 

for ostomized patients. [8,12,13,26] 

Overall, the findings emphasize the preliminary clinical relevance of smart-glasses as a tool for 

enhancing self-care adherence, emotional resilience, and technical skills among ostomized patients. 

Future research should explore the integration of immersive technologies into personalized 

educational interventions to address specific challenges in bodily pain and physical functionality, 

while assessing their long-term impact on health-related quality of life. [27] 

Limitations 

This study has several limitations: (1) the quasi-experimental design without a control group, 

constrained by ethical restrictions, limited the ability to establish causal relationships; (2) the brief 

follow-up period, small sample size, and participant heterogeneity may have introduced biases, 

affecting the generalizability of the results; (3) external contextual variables and specific intervention 

components were not analyzed; and (4) the lack of objective measures and a cost-effectiveness 

analysis reduced the clinical applicability of the findings, (5) While this design allows for the 

exploration of the intervention’s effects, establishing causality and conducting group comparisons 

would require controlled designs, such as randomized controlled trials or stepped-wedge models. 

5. Conclusions 

The use of smart glasses in health education as a nursing intervention in ostomy consultations 

improved the quality of life of ostomized patients after digestive surgery. The influence of factors 

such as educational level and employment status on social functioning was confirmed. These results 

highlighted the effectiveness of educational interventions and nursing care in addressing the 

physical, emotional, social, and psychological needs of ostomized patients, reinforcing their 

applicability in clinical practice. 
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