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ABSTRACT
Introduction: Diabetic retinopathy (DR) is a serious microvascular complication of diabetes and is one of the
leading causes of blindness worldwide. The aim of this study was to assess the impact of DR and its severity on
health-related quality of life (HRQOL) in patients with diabetes mellitus in the Diabetic Research Center of Yazd.
Methods: In this cross-sectional study, patients with diabetes mellitus who were referred to Diabetic Research
Center of Yazd, Iran, between Jan. 2015 and Jan. 2016 were studied. Adult patients with the diagnosis of DR by
an expert ophthalmologist were included. HRQOL was measured by the 25 item National Eye Institute Visual
Function Questionnaire (NEI-VFQ-25). The severity of DR in eyes was graded into mild, moderate, severe, and
proliferative. SPSS version 20 was used via Student t-test analyses to determine the relationship between severity
of DR and HRQOL.
Results: Two hundred nine patients (76 males/133 females) with an average age of 59.72 years were studied. The
frequency of severity of DR was 26.2 (%) for mild, 22.8 (%) for moderate, 19.4 (%) for severe, and 31.6 (%) for
proliferative. More severe DR was associated with worse HRQOL scores on all of the NEI VFQ-25 subscales
(p<0.05). Individuals with insulin treatment and macular edema showed a modest decline in HRQOL. The
domains with the most significant impact were for vision-related daily activities, dependency and mental health:
51.9% of patients also underwent laser therapy. Descriptive results obtained from the questionnaires quality of
life in patients with diabetic retinopathy were scored 0 as the worst and 100 as the best status.
Conclusion: Greater severity of DR was associated with lower general HRQOL and vision-specific HRQOL.
Proliferative DR had the most substantial decrease in quality of life compared with those with less severe DR
KEYWORDS: Diabetes mellitus, Diabetic retinopathy, Health-related quality of life, National Eye Institute
Visual Function Questionnaire (NEI-VFQ-25)

1. INTRODUCTION
Diabetes mellitus is a growing problem in the world and has affected almost 150 million people worldwide (1-3). It
is expected that more than 200 million people will suffer from this disease by 2025 (3). Almost all diabetic patients
as well more than 60% of the patients with type 2 diabetes suffered from diabetic retinopathy during the first two
decades (1). Therefore, it seems that diabetic retinopathy and relevant complications have significant effects on
quality of life of diabetic patients. Maximizing quality of life is the most important goal of medical interventions in
these patients as well as addressing other chronic diseases. Studies on quality of life of patients can identify the most
important measures that should be predicted for increasing that quality of life. These measures ultimately lead to the
design of targeted cost-effective interventions (1-2). The results of the present study could highlight the important
impact of this problem in diabetic patients along with important relevant aspects of life in order to find useful and
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effective intervention programs with better understanding of patients’ problems and concerns. The present study
aimed to assess the relationship between diabetic retinopathy and its severity and health-related quality of life using
National Eye Institute Visual Function Questionnaire.

2. MATERIAL AND METHODS
2.1. Research design and setting
This is a cross-sectional study on diabetic retinopathy patients who visited Yazd Diabetes Clinic, Yazd, Iran
between Jan. 2015 and Jan. 2016.

2.2. Sampling
The sample size was calculated as 200 individuals based on the formula for estimation of a ratio considering 5%
significance level and 80% power of test according to previous similar studies (3). The final sample size was
determined as 220 individuals by taking into account missing data. First, the participants were selected using a
convenience sampling method among eligible individuals by observing inclusion and exclusion criteria (based on a
diagnosis from an ophthalmologist). Specific codes were assigned to the patients.

2.3. Selection criteria
Patients with diabetes, authoritative diabetic retinopathy diagnosed by an optometrist, and ages of 40 to 80 were
included. Patients with a diagnosis of nondiabetic retinopathy were excluded from the study.

2.4. Data collection
Individuals were selected from patients with diabetic retinopathy who visited Yazd Diabetes Clinic. Information on
diabetic cases was collected from the patients’ records in the clinic. In the case of incomplete information, additional
steps were performed through interviews with patients and ophthalmologists. A vision-related quality of life
questionnaire (NEI-VFQ39) was distributed among the patients. The registration form included: a) general
information and demographic form; the required data were collected using a self-administered questionnaire; the
required information included age, gender, course of diabetes, the severity of retinopathy, and the number of laser
therapy and injection of Avastin. b) The quality of life questionnaire in the patients with diabetic retinopathy:
Information on quality of life was collected using a questionnaire, which consisted of 25 items (NEI-VFQ39). The
questionnaire was translated by Soheila Asgari et al. in Iran. The authors also assessed and confirmed the reliability
and validity of the scale.

2.5. Research ethics
A brief explanation on the questionnaire and the project was given to the patients. Due to the specific arrangement
of the questionnaire items as well as literal and visual problems of the patients, the questions were read by the
interviewer, and the responses were recorded in the questionnaires by the interviewer.

2.6. Statistical analyses
The collected data were entered into SPSS Statistics for Windows (IBM Corp. Released 2011, Version 20.0,
Armonk, NY). According to the major guidelines, 12 subscales were included in the questionnaire. The collected
data were described in tables, graphs, mean, median, and standard deviation. Data analysis was performed using
Student t-test.

3. RESULTS
In total, 209 diabetic patients were eligible for the study, among which 76 patients were males (36.4%) and 133
patients were females (63.6%). Only 2.4% of the patients suffered from diabetes type I, and 97.6% of the patients
suffered from diabetes type II. In addition, 64.6% of the patients were treated with insulin, and the remaining
patients were given oral medications. In total, 55 patients (26.2%) suffered from mild retinopathy, 48 patients
(22.8%) suffered from moderate retinopathy, 41 patients (19.4%) suffered from severe retinopathy, and 68 patients
(31.6%) suffered from proliferative retinopathy patients. Moreover, 21.2% of the patients were diagnosed with
macular edema, while 165 participants did not show any signs of macular edema. Only 1% of the patients underwent
vitrectomy. Furthermore, 18.3% of the patients were injected with Avastin. Minimum age of the participants was 40
years old; maximum age of the participants was 78 years old (mean age = 59.72 ± 9.2). A minimum course of
diabetes was one year; maximum course of diabetes was 40 years (mean course of diabetes = 15.15 ± 8.09) (Table
1). In addition, 51.9% of the patients underwent laser therapy. Table 2 shows the relationship between subscales of
the questionnaire and gender of the patients. The contents of Table 1 show a significant difference in subscales of
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general health, social function, and ocular pain in the two genders at significant p-values. General health and ocular
pain are higher in women than men, while the social function is higher in men than women. The contents of Table 2
showed that all subscales of quality of life obtained high scores in those patients who took pills for treatment.
However, no significant difference was observed in subscales of near vision and distance vision.

Table 1. Relationship between subscales of the questionnaire and gender of the patients
Dimensions (mean±SD) Women (n = 133) Men (n = 76) p-value Total
General health 32.56±9.19 24.96 ±10.23 00.00 27.66±10.5
General vision 30.74±9.46 31.02±9.49 0.841 30.92± 9.46
Ocular pain 90.49±13.27 80.96±20.06 0.001 84.32± 18.87
Near vision 64.01±29.86 69.93±30.28 0.414 67.14± 30.017
Distance vision 88.33±14.04 81.25±32.46 0.553 85.67±22.09
Social function 79.30±26.29 86.81±19.36 0.026 81.96±24.27
Mental health 70.62±27.59 73.31±21.46 0.417 71.07 25.59
Role limitations 74.85±26.53 74.91±21.30 0.986 74.87±24.27
Dependence 78.91±31.53 83.64±22.95 0.261 80.6±28.78
Driving 58.33±28.05 80.37±22.13 0.067 78.57±23.13
Color vision 87.02±22.74 88.69±20.85 0.603 78.62±21.98
Peripheral vision 73.01±28.56 74.30±28.44 0.76 73.48±28.35

Table 2. Relationship between subscales of the questionnaire and type of treatment for the patients
Dimensions (mean±SD) Studied groups p-value

Insulin group (n = 135) Tablet group (n = 74)
General health 26.62±11.05 29.54±9.21 0.047
General vision 29.27±9.45 33.91±8.77 0.001
Ocular pain 81.82±19.81 88.90±16.16 0.007
Near vision 65.57±28.67 69.49±32.31 0.596
Distance vision 82.73±17.90 87.96±25.79 0.755
Social function 77.59±25.46 89.40±20.21 0.001
Mental health 65.87±26.89 82.15±19.20 0.000
Role limitations 70.21±24.57 83.53±22.73 0.000
Dependence 74.85±31.09 91.04±20.27 0.000
Driving 72.77±26.97 87.7±10.52 0.026
Color vision 84.65±23.45 93.05±17.91 0.009
Peripheral vision 29.95±69.05 23.79±81.33 0.006

4. DISCUSSION
The results showed that vision-related quality of life is higher in the patients who took pills compared with insulin-
treated patients. This indicated that quality of life declines as the disease progresses. The quality of life also
decreases in the case of insulin treatment. In the present study, a subscale of social function was higher in men than
in women. This can be justified by taking into account basic conditions of the two genders in society. This is
because men benefit more from higher working conditions and social presence than women. In a similar
circumstance, quality of life decreased in the case of macular edema, laser therapy, and Avastin injection. These
issues place emphasis on reduced the quality of life in patients with advanced disease. Various studies were
conducted on the vision-related quality of life in the patients with diabetic retinopathy (1-8). Coynec et al. (2004)
showed that loss of independence and mobility associated with decreased visual function and visual loss were major
concerns. Moderate, severe NPDR (non-proliferative diabetic retinopathy) and proliferative DR associated with
visual impairment have a significant impact on quality of life, particularly in the areas of independence, mobility,
leisure, and self-care activities (3). These results are consistent with the results of our study, which indicated that
quality of life declined as the severity of retinopathy increased. Another study in collaboration with two teaching
hospitals was performed in this context in Athens and London in 2011(6). In the former study, the results showed
that the patients with diabetic retinopathy and macular edema had a lower quality of life than the general population.
Therefore, prevention and management of diabetic retinopathy and macular edema are crucial for the improved
quality of life in these patients. These results were highlighted in the current study and other similar studies (4 and 8-
12). Keshif Mazhar et al. (2011) showed that greater severity of diabetic retinopathy was associated with lower
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general and vision-specific quality of life in the patients with diabetic retinopathy (5-13). This finding is consistent
with the results of the present study. Fenwick et al. (2012) studied 577 patients using a questionnaire (EQ-5D). They
showed that severity of retinopathy and macular edema and vision loss are not associated with changes in quality of
life (6). Then, the author wrote that these findings suggest that the EQ-5D, i.e. the questionnaire, lacks sensitivity in
assessing the impact of the severity of retinopathy and macular edema on parameters of quality of life. In addition,
the results of the former study cannot be compared with the results of the present study due to the different types of
questionnaires used in the two studies. In fact, such comparisons are not reliable. Brown et al. (2002) assessed and
compared the impact of retinopathy and macular edema on the quality of life. The authors showed that similar levels
of visual acuity loss associated with diabetic retinopathy and macular edema caused a similar reduction in quality of
life. This issue was not assessed in the present study, which can be considered in future studies. Various studies
were performed in conjunction with type I diabetes and vision-related quality of life (12-15). Many studies have
assessed the severity of retinopathy and macular edema and their impacts on quality of life. Limited studies were
conducted on patients with type II diabetes. The results of these studies are consistent with those results obtained in
the present study. It seems that scholars tend to assess the impact of diabetic retinopathy on quality of life. However,
the high prevalence of type II diabetes and therapeutic interventions that have resulted in increased lifetime of
diabetic patients emphasizes that the number of people with diabetic retinopathy is increasing. Thereby, it is
essential to assess these patients. According to the above-mentioned materials, all studies emphasized reduced
quality of life in the patients with diabetic retinopathy. The results of the present study also confirmed this issue.

5. CONCLUSIONS
It was not possible to evaluate the effect of therapeutic interventions on quality of life of the patients. In order to
evaluate the impact of such therapeutic interventions such as laser therapy and Avastin injection, it is recommended
to evaluate the quality of life in the patients with diabetic retinopathy both before and a little after therapeutic
intervention. It is also suggested to assess the quality of life in both treated and untreated groups that require
therapeutic interventions.
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