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Background: Diabetic retinopathy (DR) posed an adverse psychological impact among affected individuals.

Aim: This study evaluates the psychometric impact of Diabetic Retinopathy-induced visual impairment: A hospital-based study, Al
Buraimi, Sultanate of Oman.

Settings: A hospital-based population having Diabetic Retinopathy, Al Buraimi, Sultanate of Oman.

Methods: This cross-sectional, hospital-based study included 218 participants having diabetic retinopathy. The Vision Quality of Life
Index (VisQoL) utility questionnaire was used to measure the psychometric status. Ordinal logistic regression analyses evaluated the
significant factors from age, gender, visual acuity, duration of DM or DR, responsible for the psychometric status.

Results: Of the 218 participants, 114 (52.29%) were males and 104 (47.71%) were females. The mean diabetes mellitus (DM) and diabetic
retinopathy duration was 17.21 + 6.97 years and 5.15 + 3.51 years respectively. The mean psychometric score was 2.21 + 1.03. One-third
(34.86%), 2.75% of the participants were extremely concerned, while 33.94% were observed to have a little concern. Visual impairment
status (p = 0.00), higher age (p = 0.00), DR severity (p = 0.00) and individuals lacking support of the life partner (p = 0.00) were observed to
have a significant negative psychometric impact.

Conclusion: Majority of the participants had proliferative diabetic retinopathy. A majority of the (34.86%) reported no concern, and
a notable percentage (65.14%) expressed a minor-to-severe level of concern. Age, marital status, severity of diabetic retinopathy and
level of visual impairment were the significant predictors for their psychometric scores.
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Introduction
The metabolic and chronic disorder of diabetes mellitus (DM) is also associated with the ocular complication of diabetic
retinopathy (DR) — a leading blinding condition among working professionals.' Vision is an integral part of individual’s
daily routine” and impaired visual status due to DR is known to have an adverse psychological and social impact.® Visual
impairment due to diabetic retinopathy can often lead to anxiety, depression or social isolation.* Such negative mental
responses can further complicate the disease management and the overall life quality of the affected individuals.>
The DM prevalence in the Middle east region is on rise.”® Similar prevalence rise is also observed within the
sultanate of Oman.” Due to this increase in DM prevalence, most of the DM population is at risk of developing DR.
A systematic review observed the DR prevalence of 20.5% among the Gulf regions'® which is higher than a study done
in Omani population having a DR prevalence of 19.3%. Considering such an alarming prevalence rate, it is essential to
focus on psychological aspects of the affected community.
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Diabetes mellitus is known to cause distress and depression among the affected population.'' Similarly, despite
advances in DR treatment the DR associated mental and lifestyle risk management has not received the needed
attention. Also, there are limited studies measuring the psychometric impact of the diabetic retinopathy, among the
Omani population. A study conducted in United States, observed that the affected population is at the risk of falling
into addiction, sleep deprivation, reduced physical activity and suffering from depression.! Also, a study involving the
European population observed bipolar disorder among DR population.'> The regional evidence evaluating the
psychological status of the population having diabetic retinopathy is essential to integrate the appropriate measures
and positive health outcomes. Moreover, disease severity such as, severe non proliferative DR And proliferative DR
are observed to be associated with higher levels of depressive symptoms.* Hence, focusing on early intervention is
essential. Previous studies exploring the impact of diabetic duration on the individual’s lifestyle found a positive self-
management awareness among prediabetic population compared to individuals having longer DM duration and having
suffered from depression.'

Physiological interventions are known to relieve the diabetic distress.'""'> Emotional support can be considered as
empathy towards affected individuals. It allows the people living with diabetes mellitus to express their fears, obtain
positive feedback which is essential to maintain disease related self=compliance."' Social and family support have
known benefits on the physical as well as the mental health among the population affected with diabetes mellitus.''
Diabetic retinopathy is negatively associated with the quality of life of the affected individuals that worsens with
severity.'* Aged population within the Al Buraimi, region of the Sultanate of Oman was observed to be the most
significant factor than the DR duration, affecting the quality of life of the individuals.® Limited research exists
measuring the psychological impact across different stages of disease severity.* Moreover, this evidence psychological
impact among Omani population is also limited. Hence, the study focuses on evaluating the DR affected individual’s
psychometric status. The study findings can be essential in guiding and designing the targeted interventions'> as well
as support services for the affected community. This research also underscores the key demographic attributes for
condition related psychometric status to be integrated, while integrating psychological and social support services for
managing patients with DR.

Research Methods and Design
Study Setting and Population

This cross sectional, hospital-based study psychometric performed psychometric evaluation among patients with diabetic
retinopathy, visiting a public ophthalmic facility in the Al Buraimi, Sultanate of Oman between the period of June 2023
till January 2024.> Considering the sample size used in study conducted for the design and validation of Vision Quality of
Life Index (VisQoL) utility questionnaire,'® a total of 218 with either type 1 or type 2 diabetes were recruited through the
consecutive selection process. All the participants aged > 18 years and any level of diabetic retinopathy were given equal
chance to participate in the study.’ Population without diabetic retinopathy, any other systemic or ocular co-morbidity
were excluded from the study.

Study Instrument

The six item Vision Quality of Life Index (VisQoL) utility tool measuring the psychometric impact of visual loss was used
in this study.'® This established tool having the summative scoring system, forms a simple evaluation instrument to measure
the psychometric impact. The six items of “injury/mobility, coping with life demands, ability to have friendship, organizing
assistance, fulfilling roles, confidence in joining activities in” measured the condition-related impact on these attributes.
Participants’ responses psychometric were collected using a 5-point Likert scale (1 = not concerned and 5 = very severe
concern). The psychometric score is analyzed for each participant as the mean scores of these items. These mean scores are
further distributed to categorize the psychometric level of the participant. The mean between “1.00 and 1.80” were
categorized as no concern, “1.81-2.60” as little; “2.61-3.40” as moderate, “3.41-4.20” as severe and “4.21-5.00” were

categorized as very severe.
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Data Collection

Participants’ eligibility criteria were assessed from the case records during their visit to the facility. Eligible participants
were provided with a participant information sheet and informed consent was obtained from each participant.® All the
eligible participants agreed to participate and completed the self-administered, six item questionnaire focusing on the
psychometric properties,'® using hard copies during the visit to the facility prior to their consultation with the eye care
practitioner.

The first part of the questionnaire collected responses on demographic information, such as gender, age, marital
status, and nationality of the participants.

The responses were also collected for the patients’ diabetes mellitus and diabetic retinopathy profiles through their
case records to obtain participant’s type of diabetes mellitus and diabetic retinopathy; duration of diabetes mellitus and
diabetic retinopathy. The type diabetic retinopathy were classified as per World Health Organization’s International
Classification of Diseases (ICD-10), under four categories, as mild, moderate or serve non proliferative and proliferative
diabetic retinopathy.’

The best corrected Snellen’s visual acuity in both eyes, noted in the case records was converted into decimal visual
acuity. The classification of the visual acuity was done as per the guidelines of World Health Organization’s International
Classification of Diseases (ICD-11)"" The best corrected visual acuity in the better eye of less than 3/60 (decimal acuity =
0.05), less than 6/60 (decimal acuity = 0.10) to 3/60, less than 3/18 (decimal acuity = 0.17) to 6/60 and less than 6/12
(decimal acuity = 0.5) to 6/18 were categorized as blindness, severe, moderate and mild visual impairment respectively.'”
The mean psychometric score was compared with the participant’s visual acuity with both eyes.

Data Analysis

The IBM Statistical Package for Social Sciences version 26 was used to perform statistical analysis. Descriptive statistics
were used to analyze participant’s age, DM and DR duration, decimal visual acuity scores and psychometric scores. The
Pearson correlation test was used to determine the correlation between the psychometric score and the participant
attributes of age, visual acuity, duration of diabetes mellitus, and diabetic retinopathy. Ordinal logistic regression analyses
was performed to identify the factors having significant psychometric impact among the study variables of age, gender,
visual acuity, duration of DM or DR.

Ethical Consideration

The study was approved by the Research and Ethical Committee of the University of Buraimi (No. AY22-23COHS-R11)
and Ministry of Health, Al Buraimi Governorate, Research Ethical Review and Approval Committee (No. MoH/CSR/23/
26,671) ensuring that the study adhered to ethical guidelines and safeguarded the rights and confidentiality of the
participants. It followed the guidelines as per the Declaration of Helsinki (1975). All willing participants provided written
informed consent obtained through verbal communication during their visit to the waiting area. Each participant received
an information sheet, and consent was obtained. The researcher explained the risks, benefits, study purpose, procedures,
confidentiality, and participants’ right to withdraw from the study at any time during the study period. The consent form
included clear guidelines and expectations for the participants throughout the study period and was signed by the
participants following their understanding of the study and their agreement to participate.

Results
Of the 218 participants,114 (52.29%) were males and 104 (47.71%) were females. The mean age of the participants was
57.49+ 12.31 years. Of the total 218 participants, 213 (97.71%) were Omani participants and five were non-Omani
(2.29%) participants. One hundred and sixty-nine (77.52%) of participants were married whereas 49 (22.48%) were
without this assistance.

The mean DM Duration was 17.21 £+ 6.97 years. The mean DR Duration of the participants was 5.15 £+ 3.51 years.
The mean psychometric score was 2.21 + 1.03. One hundred and ninety-four (89%) had Type II Diabetes Mellitus.
Majority of the participants had proliferative DR (n = 102, 46.79%), followed by mild non-proliferative (n = 60,
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Figure | Mean psychometric score of the participants.

27.52%), moderate non-proliferative (n = 30, 13.76%), severe non-proliferative (n = 26, 11.93%) diabetic retinopathy.
60.09% had no visual impairment, and mild, moderate and severe visual impairment was observed among 26.61%,
3.67% and 5.50%, respectively. 4.13% of the participants were blind.

As per the study defined psychometric classification, no concern in the psychometric attributes of “Ability to Have
New Friendship” (1.73 + 0.96); The little concerns were observed in the psychometric attributes of mobility activities
(2.40 + 1.16), coping with life demands (2.24 + 1.15),organizing), organizingthe required assistance(assistance (2.14 +
1.10), fulfilling roles for family work and community (2.32 + 1.15), confidence in daily activities(activities (2.43 + 1.17).
The study did not observe any severe psychometric concern (Figure 1).

Categorization of the Participants Based on the Level of Their Psychometric Status
Of the 218 participants, almost one-third (34.86%) had no psychometric impact due to their disease condition. Only
2.75% of the participants were extremely concerned, while 33.94% were observed to have a little concern psychometric
(Figure 2).

Extreme - 2.75%
Very Much _ 15.60%
Moderate _ 12.84%

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00%
Percentage of participants

Level of psychometric status

Figure 2 Level of psychometric status among the participants.
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Table | Correlation Between Psychometric Scores and Visual Status, Age,
Diabetes Mellitus and Diabetic Retinopathy Duration

Average_Psychometric_Score

Attribute Pearson Correlation | Sig. (2-tailed)
Age 0.340%* 0.000
Duration of Diabetes Mellitus 0.119 0.079
Duration of Diabetic Retinopathy 0.117 0.084
Visual Status 0.512% <0.01

Note: **Correlation is significant at the 0.0l level (2-tailed).

Correlation of the Psychometric Score with Age, DM Duration and DR Duration
The attributes of age and visual status (p < 0.001) were significantly correlated with psychometric scores. There was
a statistically insignificant correlation between the psychometric score and the DM Duration (p = 0.08) and DR Duration
(p = 0.08) (Table 1).

Psychometric Impact of the Study Variables of Age, Duration of Diabetes Mellitus and
Diabetic Retinopathy, Type of Diabetes Mellitus and Diabetic Retinopathy, Gender and

Marital Status

Participant’s visual impairment status (p = 0.00), higher age (p = 0.00), severity of diabetic retinopathy (p = 0.00) and
individuals lacking support of the life partner (p = 0.00) were observed to have a significant negative psychometric
impact (Table 2).

Table 2 Psychometric Impact Over the Other Confounding Study Variables of Age, Duration of Diabetes Mellitus and Diabetic
Retinopathy, Type of Diabetes Mellitus and Diabetic Retinopathy, Gender and Marital Status

Parameter Number | Percentages | Estimate Std. Wald | df | Sig. 95% Confidence Interval
Error

Lower Upper

Bound Bound
Age 218 100.00% 0.043 0.012 12.334 | | 0 0.019 0.067
Diabetes Mellitus Duration 218 100.00% —0.042 0.022 3.603 I | 0.058 —0.086 0.001
Diabetic Retinopathy 218 100.00% —0.026 0.042 0.391 I | 0532 —0.108 0.056
Duration
Gender
Male 114 52.29% 0.447 0.264 2.866 | 0.09 -0.071 0.965
Female 104 47.71% 0* 0
Nationality
Omani 213 97.71% —0.085 0.82 0.011 I 0918 —-1.693 1.523
Expat 5 2.29% 0* 0

(Continued)
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Table 2 (Continued).

Parameter Number | Percentages | Estimate Std. Wald | df | Sig. 95% Confidence Interval
Error

Lower Upper

Bound Bound

Diabetes Mellitus Type

Type | 24 11.01% 0.459 0.405 1.288 I | 0.256 —0.334 1.252

Type 2 194 88.99% 0 0

Diabetic Retinopathy Type

Mild non- proliferative 60 27.52% —1.764 0.347 25824 | | 0 —2.444 —1.083
Moderate non proliferative 30 13.76% —1.569 0.393 15972 | | 0 —2.339 —0.8

Severe non proliferative 26 11.93% -0.722 0.397 3.316 I | 0.069 -1.5 0.055
Proliferative 102 46.79% 0° 0

Marital Status

Single 49 22.48% 1.091 0.328 11.049 | | | 0.001 0.448 1.735

Married 169 77.52% 0* 0

Visual Status

No visual Impairment 131 60.09% —4.047 0.734 30436 | | 0 —5.485 —2.609
Mild visual Impairment 58 26.61% —-3.672 0.739 24.696 | | 0 -5.12 —2.224
Moderate visual Impairment 8 3.67% -1.734 0.909 3.642 I | 0.056 -3.514 0.047
Severe visual Impairment 12 5.50% —2.155 0.829 6.762 I | 0.009 -3.78 —0.531
Blindness 9 4.13% 0* 0

Notes: A total of 218 observations are used in the ordinal logistic regression analysis. “This parameter is set to zero and considered as reference.

Discussion

The present study aimed to evaluate the psychometric status of the participants having diabetic retinopathy. The findings
provide baseline evidence for understanding the psychosocial aspects of individuals with DR and suggest the potential
implications for ophthalmic practice and public health interventions within the Sultanate of Oman. The demographic
characteristics mainly reflected the Omani population (97.71%) and minor participation were non-Omani (2.29%)
population. The higher percentage of Omani population within the study could be due to the availability of health
insurance for nationals in the concerned governmental hospital. The mean age of the participants was relatively high,
supporting the hypothesis that DR affects individuals with chronic DM.? The balanced gender distribution in this study
indicates equal susceptibility to DR among both groups.

The findings of this study indicate that participants’ psychometric score underscores the variations in the psycholo-
gical impact due to the severity of DR. Similar negative impact is also observed in the literature.'' Almost one-third
(34.86%) of the study population reported no concern, while a notable percentage of responders (31.19%) expressed
varying levels with moderate to severe concern. These study findings resonate with previous study findings indicating the
complex association between disease severity and their psychological well-being, especially among the affected
individuals with chronic conditions such as DM.'* The DR-related debilitating effects observed in our study are similar
to the findings of the systematic review, reflecting reduced efficiency in their family role, work and social isolation.® It is
also observed to hamper the individual’s independence.® Adverse emotional responses include fear, anxiety, vulnerability,
guilt, loss of confidence, anger, stress and self-psychometric issues.® Although previous studies have observed better
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disease-related self-care among older groups,'® our study found a significant negative psychometric status among the
aged population. In addition, although our study did not find a significant correlation between the duration, and
psychometric score, it was significant with the severity of DR and individuals’ Previous studies have also indicated
the similar significant correlation.'*

This study found interesting insights into the factors that influence individuals’ psychometric status. Assistance of the
life partner emerged as a significant predictor (p < 0.001) of providing a positive outlook and improving the quality of
life. These study outcomes align with existing evidence underscoring the supportive role of familial or social relation-
ships in coping with chronic illnesses and highlighting the significance of integrating family centered interventions in
patients with diabetic retinopathy. A similar protective effect on psychological well-being was observed in the married
diabetic population.'® Furthermore, the age of the individual was identified as a significant factor (p < 0.001) responsible
for their psychometric scores, suggesting that older adults tend to express more concerns due to their impaired visual
status. This finding corroborates previous literature indicating that age-related changes accompanied by cumulative
disease burden might negatively contribute to worsened anxiety and distress among the older population with diabetic
retinopathy.’

This study adds nuance with a specific focus on psychometric status related to visual status among participants having
diabetic retinopathy, thereby providing the baseline evidence on psychometric status among diabetic retinopathy
population residing in Oman. Though this study observed the associated psychometric factors of due to visual status
among diabetic retinopathy population, it does not claim the causality of the involved factors. Moreover, the study poses
limitation due to the selective participant recruitment visiting the hospital facility, hence their responses cannot be
generalized to the other population such as the population residing in the rural areas or having lack of access to the health
care facilities. Our study proposes to conduct similar studies in different provinces and the health care settings within the
Sultanate of Oman. To enhance the health outcome among individuals with diabetic retinopathy, the health care
professionals and the associated community need to involve in patient care.” This study findings provide baseline
evidences on the psychometric status among the Omani residents having DR and suggest customized interventions
involving psychological counselling focusing on the condition.

Conclusion

The majority (46.79%) of the participants had proliferative diabetic retinopathy and 89% of the study participants were
having Type II Diabetes Mellitus. Most of the study population reported no concern (34.86%), and a notable percentage
(65.14%) expressed a minor-to severe level of concern. Age, assistance of the life partner, severity of diabetic retinopathy
and level of visual impairment were found to be significant predictors for their psychometric scores. Similar studies in
different provinces and the health care settings, within the Sultanate of Oman can be beneficial to confirm the relationship
of the observed associated factors.
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