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The Effect of Telenursing Using Self-care 
Education Podcasts on Anxiety and Quality 
of Life of Patients with Diabetic Retinopathy 

Undergoing Intravitreal Injection:  
A Randomized Clinical Trail

Abstract
Background: Pre-procedural anxiety in patients with intravitreal injections shows a significant negative 
association with vision-related quality of life. This study determines the effect of telenursing with self-care 
education podcasts on anxiety and quality of life in patients with diabetes undergoing intravitreal injections.
Methods: A randomized clinical trial was conducted in 2022 in Mashhad, Iran on 68 patients assigned to 
two groups. After informed consent were obtained, patients completed a demographic questionnaire, the 
Spielberger State-Trait Anxiety Inventory, and the SF-36 quality of life questionnaire. Relevant podcasts were 
delivered individually via WhatsApp once a week over an 8-week period to the intervention group (n=34), 
while the control group (n=34) received routine education via pamphlets. Anxiety levels were measured before 
the commencement of the intervention and each injection; the quality-of-life questionnaire was administered 
before and after the completion of the intervention. Data were analyzed using SPSS version 26. The statistical 
tests included the t-test, Chi square, repeated measures ANOVA, ANCOVA, and Mann-Whitney U test. 
Results: The intervention group demonstrated a significantly greater reduction in both state anxiety 
(P<0.001) and trait anxiety (P<0.001) over the eight-week study period compared to the control group. 
Furthermore, the intervention group comparison with the control group showed statistically significant 
improvement in the total score of quality-of-life (P<0.001).
Conclusion: A telenursing program delivered via self-care podcasts, a feasible task for community 
nurses, significantly reduced anxiety and improved quality of life in patients with diabetic retinopathy 
undergoing intravitreal injections. 
Trial Registration Number: IRCT20220611055134N1
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Introduction

Diabetes mellitus (DM) has become one of 
the most prevalent chronic diseases worldwide 
and a major public health challenge.1 In 2021, 
approximately 529 million people were living 
with diabetes globally, reflecting a prevalence of 
6.1%.2 Iran has experienced a particularly sharp 
rise, with diabetes prevalence increasing from 
8.4% in 2004 to 13.2% in 2016.3

Poorly controlled diabetes leads to 
serious microvascular and macrovascular 
complications, including nephropathy, 
neuropathy, atherosclerotic cardiovascular 
disease, and—most critically for this study—
diabetic retinopathy (DR).4 A study estimated 
that the prevalence of DR in the United States 
among people with diabetes was 26.43% in 
2021, equal to approximately 9.60 million 
individuals.5 In Iran, a meta-analysis revealed 
that 41.9% of diabetic patients developed DR.6

Current treatments such as laser therapy, 
intravitreal injections (e.g., anti-vascular 
endothelial growth factor therapy (VEGF) 
agents like bevacizumab), and vitrectomy 
aim to slow disease progression but are often 
invasive and anxiety-inducing.7, 8 Patients 
undergoing intravitreal injections frequently 
experience significant pre-procedural anxiety 
due to the invasive nature of the intervention.9 
This anxiety exacerbates disease progression 
by impairing glycemic control, accelerating 
retinopathy, and reducing quality of life.10, 11  
Vision-related quality of life is further 
diminished by functional limitations and 
psychosocial stressors.12 Notably, studies 
demonstrate a strong negative correlation 
between pre-procedural anxiety and vision-
related quality of life among these patients.12-14

While patient education on self-care 
can mitigate these challenges, existing 
interventions remain inadequate.15 According 
to Orem’s Self-Care Deficit Theory, 
individuals with chronic illnesses like DR 
often struggle to meet their self-care needs 
due to knowledge gaps, anxiety, or physical 
limitations. This deficit necessitates nurse-
led support to empower patients through 

education and accessible tools. However, 
most research focuses narrowly on either 
anxiety-severity correlations16-18 or treatment 
efficacy,19 neglecting holistic, patient-centered 
approaches. 

Telenursing—a promising strategy for 
chronic disease management—has been 
underutilized for patients with DR, particularly 
those receiving intravitreal injections (IVI).20 
Although studies highlight telenursing 
benefits in general diabetes care,21, 22  
current protocols often rely on outdated 
telephone follow-ups rather than scalable 
digital tools like podcasts.22-24

This study addresses these gaps by 
evaluating a telenursing intervention using 
self-care education podcasts tailored for 
patients with DR undergoing IVI. Additionally, 
we explore the critical yet understudied role 
of community nurses in delivering remote 
support. By integrating modern technology 
with nurse-led education, this randomized 
clinical trial aims to determine the effect of 
telenursing using self-care education podcasts 
on anxiety and quality of life of patients with 
DR undergoing intravitreal injections.

Materials and Methods

This randomized controlled trial was conducted 
in two sequential phases: (1) development of 
self-care education podcasts/videos, and (2) 
implementation of the intervention from July to 
September 2022 at an educational Eye Hospital, 
Mashhad, Iran.

The initial phase focused on preparing 
self-care education audio and video content 
for patients with DR receiving intravitreal 
bevacizumab (Avastin) treatment. An 
integrative review of peer-reviewed literature 
from multiple databases (SCOPUS, PubMed, 
Web of Science, Google Scholar, and UpToDate) 
was conducted, limited to publications from 
2016-2022 by using the Whittemore and 
Knafl methodology of integrative review.25 
The search strategy incorporated keyword 
combinations (such as “self-care education,” 
“diabetic retinopathy management”), Boolean 



Keshavarzian E, Aghebati N, Ghavami V, Ansari Astana MR

112	 ijcbnm.sums.ac.ir 

operators (AND, OR), and filters for clinical 
trials and reviews. This process identified 
fifteen key themes regarding self-care 
practices for intravitreal injection patients. 
The resulting content was developed into eight 
audio files and seven video files. To ensure 
clinical validity, these materials were reviewed 
by ten content experts (two ophthalmologists, 
six nursing experts, and two nurses) through 
email correspondence. All specialist 
recommendations were carefully considered 
and incorporated into the final educational 
materials prior to their implementation in the 
clinical trial.

The second phase implemented the 
intervention using a randomized controlled 
clinical trial conducted between July and 
September 2022 at an Eye Hospital, a tertiary 
referral center in Mashhad, Iran. 

The study population consisted of patients 
with DR scheduled to receive intravitreal 
bevacizumab (Avastin) injections at the 
hospital’s retina clinic. Inclusion criteria were 
demonstrating basic literacy, possessing a 
smartphone, maintaining adequate hearing 
capacity, having no concurrent participation 
in ocular self-care programs, not undergoing 
intravitreal Avastin injection before, having 
no comorbid ocular pathologies (including 
glaucoma or cataracts) and suffering no 
diagnosed psychological disorders. Exclusion 
criteria comprised unwillingness to engage 
in virtual education and planned surgical 
interventions. Eligible candidates were 
identified through systematic screening of 
clinic referrals during the study period.

The sample size calculation was based 
on state (48.92±4.86) and trait (48.31±7.81) 
anxiety scores from Sattar et al.’s study,26 
analyzed using PASS 2021 software’s 
repeated measures module. With α=0.05, 
power=0.90, four measurement time points, 
and an anticipated 25% versus 10% anxiety 
reduction in intervention versus control groups 
respectively, the initial calculation yielded 34 
participants per group. Given a 10% attrition 
rate, the final sample size was set at 38 per 
group (total n=76). A randomized block design 

with 19 blocks (sizes 4) was implemented for 
allocation. Opaque, sequentially numbered 
envelopes containing group assignments 
were prepared and distributed by operating 
room nurses after obtaining written informed 
consent. During the trial, four participants 
from each group discontinued participation, 
resulting in 68 completers (34 per group) 
included in the final analysis (Figure 1).

Demographic data were collected using 
a 6-item questionnaire covering age, sex, 
education level, residence, diabetes type and 
medications, and ocular comorbidities.

Anxiety was measured using the 
Spielberger State-Trait Anxiety Inventory 
(STAI), which consists of two 20-item 
subscales: State Anxiety (transient anxiety) 
and Trait Anxiety (baseline anxiety tendency). 
Scores for each subscale range from 20-80, 
with higher scores indicating greater anxiety 
(20-30=low, 31-40=mild, 41-50=moderate, 
51-60=high, 61-80=very high). The STAI was 
originally validated with excellent internal 
consistency (State α=0.86-0.92, Trait α=0.89-
0.92), confirmed factor structure (loadings 
0.35-0.76), and expected test-retest reliability 
(State r=0.16-0.54, Trait r=0.73-0.86).27 
The Persian adaptation followed the World 
Health Organization translation guidelines, 
maintaining the two-factor structure 
(CFI=0.92, RMSEA=0.06) with strong 
reliability (α=0.87-0.89; ICC=0.82-0.85). Both 
versions demonstrated concurrent validity 
through correlations with established anxiety 
measures (original r=0.73-0.85; Persian 
r=0.69-0.71 with HADS).28, 29 These results 
confirm STAI’s cross-cultural validity for 
assessing state and trait anxiety dimensions.

Quality of life was assessed using the 
SF-36 questionnaire, a 36-item instrument 
evaluating eight health domains: physical 
functioning, role limitations due to physical/
emotional problems, social functioning, 
bodily pain, mental health, vitality, and 
general health perceptions. Domain scores 
range from 0-100, with higher scores 
indicating better functioning (e.g., mental 
health: ≤40=poor, 41-70=fair, ≥71=good). 
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The SF-36 was developed through rigorous 
psychometric testing, demonstrating strong 
internal consistency (α=0.78–0.93), test-retest 
reliability (ICC=0.60–0.81), and validity via 
known-groups comparisons (P<0.001) and 
correlations with clinical measures (r=−0.30 
to −0.70).30 The Persian version, validated 
by Montazeri et al., retained the original 
factor structure (loadings >0.4) and showed 
good reliability (α=0.77–0.90, except Vitality 
α=0.65) and test-retest stability (ICC=0.58–
0.80).31 It discriminated well between healthy 
and chronically ill groups (P<0.001) and 
correlated with the World Health Organization 
Quality-of-Life Scale (WHOQOL-BREF) 
(r=0.51–0.73). Both versions confirm the 
SF-36’s robustness for assessing health-related 
quality of life across cultures.

The primary variable was anxiety, and the 
secondary variable was considered quality of 

life. The analyst of the data was blind to the 
allocation of the patients in each group. 

The intervention protocol was implemented 
through a comprehensive telenursing program 
delivered via WhatsApp. The first author 
conducted daily visits to the outpatient Eye 
Clinic to screen and enroll eligible patients. 
During the initial encounter, each patient 
received a thorough explanation of the study 
procedures and provided written informed 
consent before being randomized to either 
the intervention or control group using the 
predetermined block randomization method. 
In this study, the patients received three courses 
of intraocular injections at 4-week intervals, 
with all appointments scheduled by a retinal 
specialist. The average hospital stay per visit 
was approximately eight hours. All participants 
in both groups received Porsline (a free, online 
form builder software that makes creating 

Figure 1: Consort flow diagram of the study.



Keshavarzian E, Aghebati N, Ghavami V, Ansari Astana MR

114	 ijcbnm.sums.ac.ir 

online questionnaires) links to complete 
baseline demographics, the STAI, and the SF-36 
questionnaires through WhatsApp.

Patients in the intervention group received 
not only the standardized educational 
pamphlets of the hospital but also a series 
of carefully designed educational materials 
consisting of eight audio files and seven video 
files, each limited to five minutes duration. 
These multimedia resources covered essential 
topics including proper techniques for 
intravitreal injection preparation, post-injection 
eye care procedures, correct administration of 
eye drops, and comprehensive diabetes self-
management strategies. According to Table 1,  
podcasts and videos were scheduled to be sent 
during the weeks between injections. One 
podcast related to self-care behaviors before, 
during, and after injection of Avastin and one 
video related to how to pour drops into the 
eyes was sent repeatedly three times the night 

before the injection in each course to remind 
the patients in the first, fourth and eighth 
weeks. To optimize learning and retention, the 
educational materials were standardized across 
all participants in the intervention group.

The telenursing intervention incorporated 
multiple components to monitor patient 
progress and provide personalized support. 
After sending each file, the patient was 
asked to send the documents for doing the 
self-care actions to the first author. The 
researcher conducted weekly video calls with 
each participant to assess ocular symptoms 
such as pain, redness, and itching, while 
also evaluating treatment adherence. The 
patients were required to submit detailed 
48-hour blood glucose profiles at monthly 
intervals and maintain daily dietary logs, 
which were shared with the researcher via 
WhatsApp. Based on the submitted data, they 
received individualized counseling sessions.  

Table 1: The schedule of telenursing self-care education program for patients with diabetic retinopathy undergoing 
intravitreal Avastin injection
Week Subject File type
First Diabetic Retinopathy (Definition and treatment options) Audio

How to Inject Intravitreal Drugs (Avastin) Video
Self-care behaviors before, during, and after injection of Avastin Audio 
How to pour eye drops Video
Follow up the patient at home Video call

Second How to monitor and chart the blood glucose Video
Diabetic Diet (Part 1) Audio
Where and how to inject insulin (pen/syringe) Video
Follow up the patient at home Video call

Third Diabetic Diet (Part 2) Audio
Self-care behaviors for using eye and diabetic drugs (Part 1) Audio
Follow up the patient at home Video call

Fourth Self-care behaviors before, during and after injection of Avastin Audio
How to pour eye drops Video
Diabetic Diet (Part 3). Audio
How to calculate food calories Video
Follow up the patient at home Video call

Fifth How to make a diabetic meal plan Video
Diabetic Diet (Part 4) Audio
Follow up the patient at home Video call

Sixth Self-care behaviors for using eye and diabetic drugs (Part 2) Audio
Follow up the patient at home Video call

Seventh Activity and exercises (body and eye) Video
Follow up the patient at home Video call

Eighth Self-care behaviors before, during, and after injection of Avastin Audio
How to pour eye drops Video
Follow up the patient at home and conclusion Video call
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Those demonstrating poor glycemic control, 
defined as fasting glucose levels exceeding 
130 mg/dL or random glucose measurements 
above 180 mg/dL, were promptly referred to 
an endocrinologist for further management.

Outcome measures were carefully 
collected throughout the study period. The 
state anxiety component of the STAI was 
administered at four critical time points: before 
the intervention, and before each of the three 
injections. The trait anxiety scale and quality 
of life questionnaire were administered twice, 
at baseline and after the intervention in the 8th 
week, to evaluate more stable psychological 
characteristics and overall wellbeing. 

Participants in the control group received 
the standard educational pamphlets provided 
by hospital nursing staff and completed the 
same assessment measures at identical time 
intervals. As an ethical consideration, all 
educational materials were made available to 
the control group participants after completion 
of the study.

All intravitreal bevacizumab injections 
were performed by a single, highly 
experienced ophthalmologist who served as 
the study advisor. This standardization was 
implemented to ensure consistency in the 
clinical procedure across all participants.

Data analysis was done using SPSS, 
version 26. To evaluate the homogeneity 
of the two groups with respect to baseline 
characteristics and potential confounding 
variables, appropriate statistical tests were 
selected based on data distribution and 
variable type. For quantitative variables 
with normal distribution, the independent 
t-test, repeated-measures ANOVA, and 
ANCOVA were utilized. The Mann-Whitney 
U test was employed for quantitative 
variables lacking normal distribution, while 
categorical variables were analyzed using 
either the Chi-square test or Fisher’s exact 
test, as appropriate. Correlations between 
variables were examined using Pearson’s  
correlation coefficient. P<0.05 was considered 
significant.

This study was approved by the Research 

Ethics Committee of Mashhad University 
of Medical Sciences (IR.MUMS.NURSE.
REC.1401.024). All participants provided 
written informed consent and were given 
the right to withdraw at any time without 
affecting their treatment. Confidentiality 
was maintained by using anonymized, coded 
questionnaires and by restricting data access 
to a single computer. Both groups received 
standard treatments. The protocol adhered 
to the Declaration of Helsinki, prioritizing 
patient rights and welfare.

Results 

This study enrolled 76 patients with DR who were 
receiving intravitreal bevacizumab (Avastin) 
therapy at the outpatient ophthalmology clinic. 
Four participants in the control group were 
excluded from the study due to failure to 
complete and submit the required anxiety and 
quality-of-life questionnaires. Similarly, four 
participants in the intervention group were 
excluded for not submitting documentation 
related to their dietary plans and diabetes 
management during follow-up assessments. 
Consequently, the final analysis included data 
from 34 participants in each group (intervention 
and control), maintaining balanced group sizes 
for comparative evaluation (Figure 1).

The normality of the data was analyzed 
using the Shapiro-Wilk test. For all data 
that had a normal distribution based on the 
Shapiro-Wilk test, parametric tests were 
used, and for those that were not normal, non-
parametric tests were employed.

The results of the analysis of the findings 
in the present study showed that there was 
no significant difference between the control 
and intervention groups regarding age, other 
demographic features, and disease variables 
(P>0.05) (Table 2).

The results of data analysis using the 
ANCOVA test showed that, after removing 
the difference effect of the initial trait anxiety 
score, the score had a statistically significant 
difference between the two groups and 
decreased in the intervention group (P<0.001). 
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Although the results of the paired t-test 
indicated a significant reduction in the trait 
anxiety score in both groups (P<0.001), the 
amount of reduction in the anxiety score 
in the intervention group was significantly 
greater than in the control group after eight 
weeks (Table 3).

The results of the t-test showed that the 
mean scores of state anxiety in the control 
and intervention groups before the study 
were not significantly different (P=0.09). 
Results indicated that there were significant 

differences between the intervention and 
control groups in the mean score of state 
anxiety before the first, second, and third 
injections (P<0.001), and state anxiety was 
lower in the intervention group. The results of 
the repeated measurement showed a significant 
decrease among the three measurements of 
mean state anxiety in both control (P<0.001) 
and intervention groups (P<0.001) over time, 
but the mean anxiety scores of the patients in 
the intervention group decreased more than 
control group (Table 4). 

Table 2: Comparison of the frequency/mean scores of demographic and disease information of patients in the 
intervention and control groups

P valueControl (n=34)
Mean±SD

Intervention (n=34)
Mean±SDa

Variable

0.77*59.65±7.0659.21±6.40Age (year)
0.83**12.07±3.5011.84±2.10Duration of diabetes diagnosis (year)

N (%)N (%)

0.62***21(61.76)
13(38.23)

19(55.88)
15(44.11)

Sex
Female
Male

0.29***26(76.47)
6(17.64)
2(5.88)

20(58.82)
10(29.41)
4(11.76)

Education status
Elementary
Diploma
Academic degree

0.32***
22(64.70)
12(35.29)

18(52.94)
16(47.05)

Place life
City
Village
aSD: Standard deviation; *Independent t-test; **Mann Whitney test; ***Chi square test

Table 3. Comparison of the mean and standard deviation of The patients’ trait anxiety in the intervention and 
control groups
Trait Anxiety Intervention (n=34)

Mean±SDa
Control (n=34)
Mean±SD

P value

Before intervention 51.42±12.80 60.94±7.33 <0.001*
After intervention 36.52±5.59 52.29±9.80 <0.001***
P value** <0.001 <0.001
aSD: Standard deviation; *Independent t-test; ** Paired t-test; ***ANCOVA

Table 4: Comparisons of the mean state anxiety scores at four measurement time points (baseline, before the 
first, second, and third intravitreal bevacizumab injection)
State anxiety Intervention 

(n=34)
Mean±SDa

Control 
(n=34)
Mean±SD

P value* P value**
Group Time Group* 

Time
Baseline 56.14±12.74 60.14±5.28 0.09
Before the first injection (1st week) 44.20±7.60 58.41±9.78 <0.001 <0.001 <0.001 <0.001
Before the second injection (4th week) 35.58±9.75 54.52±5.59 <0.001
Before the third injection (8th week) 33.47±6.57 52.08±10.53 <0.001
P value** <0.001 <0.001
aSD: Standard deviation; *Independent t-test; ** Repeated measure ANOVA test
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A comparison of quality-of-life dimensions 
between the intervention and control groups 
before and after the intervention is presented in 
Table 5. At baseline, there were no statistically 

significant differences between the two groups 
across all eight dimensions and the summary 
scores (P>0.05). Following the intervention, 
the intervention group demonstrated 

Table 5: Comparison of the mean of total quality of life score and its dimensions in the intervention and control 
groups
Variable Group P value*

Intervention (n=34)
Mean±SD

Control (n=34)
Mean±SD

Physical functioning
Before intervention 58.02±11.24 55.52±13.79 0.28
After intervention 59.44±9.08 53.08±11.48 0.009
P value** 0.06 0.70
Role limitations due to physical problems
Before intervention 23.22±27.24 22.05±34.13 0.82
After intervention 29.16±27.71 30.14±29.37 0.88
P value** <0.001 0.052
Bodily pain
Before intervention 91.32±6.49 91.11±6.61 0.90
After intervention 75.06±9.62 56.17±16.48 <0.001
P value** <0.001 <0.001
General health
Before intervention 35.92±7.43 37.63±6.33 0.39
After intervention 47.22±8.23 30.73±8.53 <0.001
P value** <0.001 <0.001
Physical Component Summary
Before intervention 208.94±34.59 207.30±28.48 0.90
After intervention 210.90±38.76 170.14±36.16 <0.001
P value** 0.38 <0.001
Social functioning 
Before intervention 46.51±24.25 51.47±8.57 0.38
After intervention 72.56±9.36 49.63±9.96 <0.001
P value** <0.001 0.44
Role limitations due to emotional problems
Before intervention 19.29±29.64 18.62±29.80 0.99
After intervention 58.33±23.05 24.50±29.93 <0.001
P value** <0.001 0.4
Vitality
Before intervention 33.23±6.45 34.23±6.00 0.73
After intervention 67.63±7.51 39.11±9.49 <0.001
P value** <0.001 0.08
Mental health
Before intervention 33.26±6.45 35.26±6.50 0.12
After intervention 71.44±8.23 40.82±7.92 <0.001
P value** <0.001 <0.001
Mental Component Summary
Before intervention 131.50±34.44 135.80±35.01 0.54
After intervention 269.98±35.85 154.08±34.99 <0.001
P value** <0.001 0.03
Total quality of life
Before intervention 340.45±57.88 345.83±57.26 0.68
After intervention 480.88±64.02 324.23±59.62 <0.001
P value** <0.001 0.22
*Independent t-test; **Paired t-test
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statistically significant and substantial 
improvements compared to the control 
group in the majority of domains including 
physical functioning (P=0.009), bodily pain 
(P<0.001), general health (P<0.001), social 
functioning (P<0.001), role limitations due 
to emotional problems (P<0.001), vitality 
(P<0.001), and mental health (P<0.001). No 
significant between-group differences were 
found for role limitations due to physical 
problems (P=0.88). There was a statistically 
significant difference in terms of physical 
component summary (P<0.001), mental 
component summary (P<0.001), and the 
total quality of life (P<0.001) scores between 
the intervention and control groups after the 
intervention (Table 5).

Discussion

The present study aimed to determine the effect 
of self-care education through a telenursing 
approach on the anxiety and quality of life of 
patients undergoing intravitreal injections of 
Avastin. The results demonstrated that self-
care education significantly reduced state 
anxiety across four measurement points and 
trait anxiety over eight weeks. Additionally, the 
mean scores for both physical and mental quality 
of life improved significantly in the intervention 
group compared to the control group.

In comparison to similar studies, a research 
showed that an educational short film effectively 
reduced both state and trait anxiety in patients 
undergoing cataract surgery.26 However, the 
study did not involve any follow-up post-
surgery, limiting the long-term assessment of 
anxiety reduction. In contrast, the telenursing 
approach in our study, which included ongoing 
support and education, resulted in a more 
pronounced decrease in state anxiety over 
time, highlighting the potential benefits of 
continuous patient engagement.

The result of this study showed that 
telenursing significantly decreased the state and 
trait anxiety of the patients. Previous studies 
have similarly demonstrated the effectiveness 
of telenursing in alleviating anxiety, including 

research on stroke patient caregivers,32 mothers 
of children with febrile convulsions,33 and 
patients with mixed anxiety-depression 
disorder.34 However, these studies were limited 
to telephone-based interventions, whereas 
our methodology incorporated Internet-based 
platforms to deliver multimedia educational 
content—such as instructional videos, 
podcasts, and self-care materials—enhancing 
accessibility and engagement. Moreover, our 
study uniquely targeted intraocular injection-
related anxiety in retinopathy patients by 
providing on-demand, procedure-specific 
guidance and post-injection care resources. 
This multimodal telenursing approach, 
combining dynamic digital tools with tailored 
patient education, likely contributed to the 
superior efficacy observed in our findings 
compared to earlier studies.

The state anxiety scores in the telenursing 
group were significantly lower than in the 
control group, representing a marked clinical 
improvement. This suggests that providing 
structured self-care education and support via 
telenursing can effectively reduce procedure-
related anxiety in patients with DR, which in 
turn may contribute to enhanced quality of life. 
This finding aligns with the evidence that self-
care education is a key modulator of anxiety 
in patients facing stressful medical treatments. 
For example, a study in patients with upper 
gastrointestinal tract cancer undergoing 
chemotherapy reported that both video and 
written self-care education significantly reduced 
anxiety, attributing this effect to improved 
patient competence and physical performance.35

As an invasive procedure, intravitreal 
Avastin administration poses a dual challenge, 
provoking patient anxiety and potentially 
impairing physical quality of life. Within group 
analysis in this study showed that the control 
group experienced a marked deterioration in 
physical component summery quality of life 
scores post-intervention, whereas this was not 
observed in the intervention group. Between-
groups comparison at the end of the study 
showed that the score had statistically significant 
improvement in the intervention group.
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Existing literature robustly supports two 
separate paradigms: self-care education for 
improving quality of life in diabetes36-38 and 
telehealth for chronic disease management.39, 40  
Our findings synthesize and extend these 
paradigms by demonstrating the synergistic 
effect of combining them into a structured 
telenursing program for a particularly 
vulnerable population. Patients with 
progressive DR requiring invasive treatments 
represent a critical gap, as their care demands 
transcend routine diabetes management 
to include procedure-specific anxiety 
mitigation and vision-preserving self-care. 
The significant enhancements in both mental 
and physical components of quality-of-life 
summaries in the intervention group indicate 
that this tailored, nurse-facilitated, digital 
education model effectively addresses this 
multifaceted need. This positions telenursing 
not as a simple alternative to in-person care 
but as a potentially superior modality for 
delivering sustained, personalized support 
that can prevent the deterioration in well-
being typically associated with invasive 
ophthalmic treatments.

The differential impact on quality-of-
life subscales clarifies the intervention’s 
mechanism. While significant improvements 
in the intervention group in comparison 
with the control group occurred in physical 
functioning, pain, and general health, the 
‘role limitations due to physical problems’ 
domain did not change. This pattern suggests 
that the intervention most effectively modified 
subjective perceptions of health and procedural 
distress (e.g., pain, anxiety), rather than the 
objective physical limitations imposed by 
advanced retinopathy.14, 41 The pain outcome 
exemplifies that lower post-injection pain in 
the intervention group is best explained by 
a biopsychosocial model where education 
provided coping strategies and reduced anxiety, 
thereby attenuating the pain experience—a 
well-established relationship.41 Thus, the 
telenursing program primarily enhanced the 
quality of life by improving mental well-being 
and managing treatment-related symptoms, 

which subsequently positively influenced the 
patients’ perceptions of their physical health.

The profound improvements in the 
psychological domains of the quality of life of 
the intervention group in comparison with the 
control group, including social functioning, 
role limitations due to emotional problems, 
vitality, and mental health, highlight the 
intervention’s core strength in addressing the 
psychosocial burden of treatment. Baseline 
scores revealed considerable impairment 
in mental well-being, a known correlation 
of chronic, vision-threatening disease. We 
posit that the mechanism is multifaceted; 
by reducing procedure-specific anxiety, the 
intervention likely mitigated a primary source 
of distress, thereby freeing psychological 
resources. This reduction in anxiety, coupled 
with the ongoing nurse-led support and self-
care education, may have enhanced the 
patients’ sense of control and self-efficacy. 
This shift from a state of passive worry to 
active management can directly improve 
vitality, reduce emotional role limitations, 
and improve perceived mental health. While 
prior research supports telenursing for general 
mental health in chronic illness,42 our findings 
specify its potent role in mitigating the acute, 
cyclical psychological stress inherent to 
repeated invasive procedures.

Methodologically, this study advanced 
upon prior research through three key 
innovations: a staggered educational content 
delivery system replacing conventional 
bulk distribution, precisely timed pre-
procedure self-care podcasts, and an 
integrated monitoring protocol combining 
weekly adherence follow-ups with monthly 
glucose testing and physician referrals. 
These systematic enhancements collectively 
improved intervention precision and clinical 
applicability. 

However, the study limitations—including 
its modest sample size, abbreviated 8-week 
observation period, and reliance on self-
reported measures—warrant consideration 
when interpreting results. Future randomized 
controlled trials would benefit from larger 
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sample sizes, extended monitoring durations, 
and the incorporation of objective biomarkers 
(e.g., physiological stress markers or glycemic 
variability metrics) to validate these promising 
findings and strengthen their generalizability 
to broader diabetic populations.

Conclusion

This study demonstrated that a telenursing 
intervention utilizing self-care education 
podcasts significantly reduced both state and 
trait anxiety and improved health-related 
quality of life in patients with DR undergoing 
intravitreal injections. The findings indicate 
that this accessible, patient-centered model of 
remote education can effectively mitigate the 
psychological distress associated with invasive 
treatment and prevent the deterioration in 
physical and mental well-being commonly 
observed during such regimens. The results 
support the integration of structured telenursing 
programs into the standard care pathway for 
this patient population. Future research should 
evaluate the long-term sustainability of these 
benefits and the intervention’s scalability and 
cost-effectiveness in diverse healthcare settings.
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