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Abstract
Purpose

To evaluate the QOL and vision-related QOL in patients suffering from coexisting glaucoma and cataract.

Methods

This cross-sectional-analytical study was carried out on 222 cases including 163 patients suffering from coexisting glaucoma and cataract as patients’ group
and 59 healthy individuals as the control group. Data were gathered via the use of EuroQol �ve-dimensional (EQ-5D) and National Eye Institute-Visual
Functioning Questionnaire 39 (NEI-VFQ 39(. Then, the obtained results were compared before and one month after cataract surgery in patients and control
groups.

Results

The mean and 95% con�dence interval of overall vision-related QOL score in healthy individuals and patients during pre- and post-operation phases were
86.65 (69.3 – 104.0), 48.7 (9.4 – 88.1) and 56.1 (12.2 – 100.0), respectively. There were signi�cant differences among the three compared groups in terms of
all NEI-VFQ 39 items (P<0.05). The mean and con�dence interval of EQ-5D score during pre- and post-operation phases were 0.42 (0.21-0.64) and 0.58 (0.39-
0.78), respectively (P=0.017) and for healthy individuals, it was 0.70(0.59-0.80). After surgery, all QOL items signi�cantly increased among patients (P<0.05).
Also, there were signi�cant differences in the scores compared to healthy individuals (P<0.05). One month after surgery, all vision-related QOL items
sc or esobta ∈ edbyNEI - VFQ39 and allQOLitems scores obtained by EQ-5D were signi�cantly lower in the treated patients than healthy individuals
(P<0.05).

Conclusion

 In patients suffering from coexisting glaucoma and cataract, the overall QOL and vision-related QOL scores were improved after cataract surgery. However,
there was a signi�cant difference between them and healthy individuals.

Introduction
The World Health Organization (WHO) states that “health is not the absence of disease in the individual, but complete physical, mental and social health that
is health” so the impact of a disease or treatment measured by assessment of the quality of life (QOL) in addition to traditional clinical procedures. (1) Indeed,
quality of life measurements are now a standard part of clinical trials of health interventions. Eye abnormalities are inevitable in human life. (2) Of these
abnormalities, cataracts which is an opacity of the crystalline lenses that reduce vision due to impaired light transmission,(3) and glaucoma, which is a group
of ocular disorders leading to progressive damage to the retinal nerve �ber layer (RNFL) can be mentioned. In glaucoma, progressive RNFL damage usually
begins with decreased peripheral vision. (4–6) Studies have shown that glaucoma and cataract reduce visual functions. These put more restrictions on a
person’s visual function and daily activities, especially in the elderly. One of the treatments available in these patients is cataract surgery. Although
improvement of visual functions such as visual acuity and contrast sensitivity occur following cataract surgery, there is limited information in the literature
about the impact of cataract surgery on QOL in patients suffering from coexisting glaucoma and cataract.

The QOL questionnaires are a more comprehensive tool for assessing a person’s health status and can improve patient-physician interaction. National Eye
Institute-Visual Functioning Questionnaire (NEI-VFQ) is one of the most common questionnaires used in glaucoma patients that measured vision-related QOL.
(7) This questionnaire can be used in both interview and self-ful�lling formats. The validity and reliability of this questionnaire have been examined and
approved by a research team in our country. (8) Therefore, due to the lack of research results in the �eld of QOL and visual function in a group of patients
suffering from coexisting glaucoma and cataracts in comparison to healthy individuals, we conducted a study to examine the QOL of these patients.

Materials And Methods
This cross-sectional-analytical study was performed in Khatam Al-Anbia hospital in Mashhad, Iran, during 2017-2018. Having explained the objectives of the
study, participants’ approval was obtained to attend in the study and complete the questionnaire.

This study was done on visually healthy individuals as a control group and patients with glaucoma and cataracts as patients group. According to the data
represented in Hatt article (9) with a con�dence interval of 95% and a test power of 80%, 163 adult patients participated in this study as a sample group. The
�rst group included 163 patients who were diagnosed with glaucoma and cataracts. The diagnoses were made by an expert glaucoma surgeon. The second
group included visually healthy individuals who did not have any ocular, mental and musculoskeletal diseases; and any type of refractive error. This group was
selected from the companion of patients group who had recently undergone ophthalmological examinations. The sampling was done randomly. The study
was performed in accordance with the tenets of the Declaration of Helsinki and as approved by the ethics committee of Mashhad University of Medical
Sciences .The aim of the study was explained to the patients and their parents, and then the consent forms were obtained.

The diagnosis of cataract and glaucoma was performed based on criteria that were reported in previously published articles. (10, 11) The questionnaire was
the Persian version NEI-VFQ (EuroQol �ve-dimensional [EQ-5D] and 39-item visual functioning questionnaire structure [NEI-VFQ 39]). EQ-5D questionnaire
measures the ability of individuals to perform tasks in 5 dimensions of mobility, personal care, normal activities (such as working, studying, doing household
chores, having family or leisure activities), pain (discomfort) and anxiety (depression). This questionnaire is concise but comprehensive and takes 1 to 5
minutes to be answered depending on the situation. Then each health condition on a scale of 0 to 1 was evaluated. NEI-VFQ 39 QOL is one of the most
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common questionnaires to measure the QOL and measures various aspects of life, including general health, visual health, mental health, eye pain, distance &
near vision activities, social performance, peripheral vision, color vision, limitation of doing an activity, driving, and dependency. According to the questionnaire
instruction, each question’s answer was converted into a score between 0 and 100, in which 0 indicates the worst and 100 the best score and performance.
(12)

These questionnaires have been translated into the Persian language and their validity and reliability have been con�rmed. (8, 9, 13) However, the
questionnaires’ reliability (EQ-5D and NEI-VFQ 39) was evaluated using Cronbach’s alpha test at a con�dence level of 0.95 in SPSS software.

The interview format of the questionnaire was used to determine the QOL score. In addition to completing the questionnaire, demographic information
affecting the QOL of patients (including age, sex and education) was also obtained. Finally, the QOL score of patients suffering from glaucoma with cataracts
during pre and post-operation phases in comparison to healthy individuals was assessed, and the factors affecting the QOL score were evaluated.

SPSS-24 (IBM Corp, Armonk, New York, USA) software was used for data analysis. For evaluating the normality of the data, which is a prerequisite of using
analysis of variance, the Kolmograph-Smiranov test was used. For showing the QOL data the mean with con�dence interval and for investigating and
evaluating the difference in the QOL during pre and post-operation phases, one-way analysis of variance was used at a con�dence level of 0.95. P-value less
than 0.05 was considered as signi�cant level. Cronbach’s alpha test was used to examine the validity of the questionnaire used according to their main
variables.

Results
The mean age of 163 patients suffering from glaucoma and cataracts and 59 healthy individuals were 43.7 ±9.27 and 36.8±10.35, respectively. Of the
patients’ group, 100 (61.3 %) were male and 63 (38.7%) were female. On the other hand, 38(65.4%) of healthy individuals were male and 21(35.6%) were
female. Table1 shows the demographic characteristics between the two study groups. As shown in this table, in the control and patients’ group, 44(74.5%) and
125(76.2%) individuals were undergraduates, respectively.

Table 1
Demographic characteristics in patients and control groups.

Parameter Control group

Number (%)

Patients group

Number (%)

P-Value

Gender Male 37 (63%) 99 (61%) 0.002

Female 22 (37%) 64 (39%)

Education Illiterate 4 (7%) 15 (9%) 0.3

Primary school 6 (10%) 21 (13%)

Secondary school 10 (17%) 23 (14%)

Diploma 24 (41%) 65 (40%)

University graduated 15 (25%) 39 (24%)

Occupation Employee 20 (34%) 62 (38%) 0.02

Self employed 22 (37%) 48 (29%)

Others 17 (29%) 53 (33%)

Visual outcomes CDVAa 0.05±0.05 0.23±0.14 0.04

UDVAb 0.05±0.1 0.25±1.5 0.03

Spherical Equivalent -0.25±0.75 -2.02 ±0.5 0.001

a ; Corrected Distance Visual Acuity

b : Uncorrected Distance Visual Acuity

Table 2 represents the characteristics of descriptive statistics related to QOL items of 163 patients during pre and post-operation phases compared to 59
healthy individuals. The mean and con�dence interval of overall NEI-VFQ 39 score in pre and post-operation phases in patients and healthy individuals were
48.7(9.4-88.1), 56.1(12.2-100.0) and 86.65(69.3-104.0), respectively (P<0.05). The mean and con�dence interval of EQ-5D score for patients during the pre and
post-operation phase was 0.42 (0.21-0.64) and 0.58 (0.39-0.78), respectively (P=0.017) and for healthy individuals, it was 0.70(0.59-0.80).

 
Table 2. Vision-related QOL obtained by NEI-VFQ 39 and EQ-5D questionnaire among patients suffering from glaucoma with cataracts and healthy individuals.
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Questionnaire

Variables

(number of questions)

Mean(±SD)

Patients group Healthy group

Pre operation Post operation

NEI-VFQ 39a General health (2) 59(4.83) 70(1.4) 84.62(2.6)

General vision (2) 43.9(5.24) 55.4(3.2) 87.53(2.25)

Ocular pain (2) 79.36(3.92) 95.87(2.6) 96.79(1.26)

Near activities (6) 51.45(7.2) 63.21(1.2) 95.9(1.26)

Distance activities (6) 59.83(6.29) 74.76(3.5) 98(0.79)

Vision-speci�c social functioning (3) 66.11(5.76) 80.11(0.9) 100(00)

Vision-speci�c mental health (5) 51.63(6.9) 61.87(0.69) 95.84(1.26)

Vision-speci�c role di�culties (4) 59.65(7.91) 73.2(4.3) 94.9(1.44)

Vision-speci�c dependency (4) 62.72(8.16) 78.5(4.7) 98.89(0.34)

Driving (3) 50.97(8.36) 61.8(2.9) 91(1.8)

Color vision (1) 83.19(4.49) 88.2(1.5) 97(1.57)

Peripheral vision (1) 62.09(6.54) 75.12(4.9) 99(0.83)

Composite score (39) 62.96 73.41(3.2) 95(0.72)

EQ-5Db Quality of Life 0.42(0.21-0.64) 0.58(0.39-0.78) 0.70(0.59-0.80)

a : National Eye Institute-Visual Functioning Questionnaire

b : EuroQol �ve-dimensional

 
Table 2 shows the overall QOL score and vision-related QOL and its components of patients during pre-operation and post-operation phases and healthy
individuals. In pre and post-operation, the lowest scores among patients were observed in general vision (43.9 and 55.4, respectively) and the highest scores
were found in color vision item (83.19 and 88.21, respectively).

The results of Cronbach’s alpha test in EQ-5D and NEI-VFQ were 0.79 and 0.77, respectively. According to these results, in both questionnaires, Cronbach’s
alpha is higher than 0.7, which indicates that the questionnaires have reliability.

Based on the Scheffe posthoc test results which are represented in Table 3, three comparisons have been made. In the �rst comparison, the QOL items among
patients suffering from glaucoma with cataracts (during the pre-operation phase) and healthy individuals has been examined. In the second comparison, the
vision-related QOL items during the pre and post-operation of glaucoma with cataracts phase were examined. Finally, in the third comparison, vision-related
QOL items among patients suffering from glaucoma with cataracts during post-operation phase in comparison to healthy individuals were examined. As it
can be noticed, the results of variance analysis showed that the difference between QOL items of these three groups was different. As it can be seen in Table
3, all vision-related QOL items among three compared groups (pre-operation phase, post-operation phase and healthy individuals) were signi�cantly different
in all items. The results showed that all vision-related QOL items in the pre-operation was signi�cantly lower than both post-operation and healthy individuals
(P<0.05). However, the second comparison between the QOL items scores among post-operation phase was signi�cantly lower than healthy individuals
(P<0.05).
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Table 3
The statistically difference (P- value) between patients suffering from glaucoma and cataracts (before and one month after cataract surgery) and healthy 

  National Eye Institute-Visual Functioning Questionnaire 39

General
vision

Ocular
pain

Near
activities

Distance
activities

Vision-
speci�c
social
functioning

Vision-
speci�c
mental
health

Vision-
speci�c
role
di�culties

Vision-
speci�c
dependency

Driving Color
vision

Peripheral
vision

Compos
score

Patient
group(pre
operation)
vs Healthy

group

0.002 0.041 0.001 0.005 0.03 0.001 0.011 0.047 0.049 0.004 0.03 0.039

Patient
group(pre
operation)
vs Patient
group(post
operation)

0.033 0.012 0.001 0.001 0.007 0.028 0.01 0.007 0.001 0.036 0.028 0.044

Patient
group(post
operation)
vs Healthy

group

0.02 0.001 0.015 0.03 0.017 0.008 0.001 0.004 0.019 0.021 0.048 0.04

Discussion
This study was done to evaluate the QOL and visual performance of patients suffering from glaucoma with cataract during pre and post-operation phase.
According to the results of this research, although the overall QOL score and vision-related QOL score in glaucoma patients with cataract were improved after
cataract surgery, there was a signi�cant difference between postoperative patients` results and healthy individuals. Based on the results of this study, the total
score of QOL VFQ 39 of patients during pre and post operation phase were 48.7 and 56.1 respectively, and the in the healthy individuals was 86.65. There was
a signi�cant difference between the mean QOL VFQ 39 scores of patients during the pre and post-operation phases. The same as our results, other studies
have shown a signi�cant improvement in the QOL VFQ scores observed after eye surgery. However, most of them have been conducted in different eye
surgeries with different races and social factors. (6, 9, 14–21) The mean EQ-5D score of patients during pre and post-operation phases were 0.42 and 0.58,
respectively, which shows the signi�cant difference between pre and post-operation. In this study, the QOL score was lower than in previous studies. (17–19,
22–25) The main reason for this difference would be the effect of economic, social and race on QOL scores. Also, in this study, the sample size was larger
than in other mentioned studies.

A previous study has shown that the vision-related QOL has been increased following cataract surgery. In addition, increasing glaucoma severity had a
negative impact on vision-related QOL. (6) However, other researchers have not evaluated the QOL and visual performance of patients suffering from
glaucoma with cataract.

In this study, the QOL was evaluated in 12 main subgroups with a total score. The results indicate a signi�cant difference between patients and healthy
individuals during the post-operation phase in all subgroups. Some studies were in line with this study’s results and con�rmed the correlation between QOL
and visual performance in different eye diseases. (14, 26–28)

In another study, education was signi�cantly correlated to overall QOL and vision-related QOL. (14) Due to the better awareness of patients with higher
education about the necessity of operation, QOL in these patients was higher than lower educated ones, which was in line with a previous study. (18) In
examining QOL factors, including psychosocial perspective, the cognitive environment among patients based on their education status can indicate that
higher educated patients had better QOL compared to lower educator ones. The correlation of age with these variables was inverse which means as age
increases, the score of QOL decreases. (29)

Of the difference-making factors, inclusion criteria, severity and type of disease, participants’ mean age, random sampling, and individual and social factors
can be mentioned. Generally, it can be concluded that glaucoma with cataracts affects not only the physical but also the psychosocial aspect; and by the
reduction of vision and increasing stress, it can have a negative effect on individual-social relations of patients.

In summary, although the cataract surgery of patients suffering from glaucoma with cataracts signi�cantly increased the QOL and vision-related QOL items,
these items after cataract surgery was signi�cantly lower than healthy individuals.

Declarations
Ethics approval and consent to participate
 The research protocol was in accordance with the Helsinki’s Declaration and approved by the Ethics Committee in Human Research at Mashhad University of
Medical Sciences, Mashhad, Iran (IR.MUMS.REC.1397.240).



Page 6/7

Publisher’s Note
 Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional a�liations.

Availability of data and materials
 The datasets generated and/or analyzed during the current study are not publicly available since all relevant data are included in the manuscript. The
datasets are available from the corresponding author on reasonable request.

Competing interests
 The authors declare that they have no competing interests.
 Funding
 The whole study was performed without any funding.
Acknowledgements
 We are so grateful to all respected colleagues working in the Khatam Al-Anbia hospital’s optometry clinic for their sincere and helpful cooperation

Disclosure:  There is no �nancial interest for the authors in any methods or materials mentioned in this article.

References
1. Kühn S, Rieger UM (2017) Health is a state of complete physical, mental and social well-being and not merely absence of disease or in�rmity. Surgery for

Obesity and Related Diseases 13(5):887

2. McCarty CA, Keeffe JE, Taylor HR (1999) The need for cataract surgery: projections based on lens opacity, visual acuity, and personal concern. Br J
Ophthalmol 1999; 83:62-5

3. Pavan-Langston D (1991) Manual of ocular diagnosis and therapeutics, 3rd edn. Little Brown and Co., Boston

4. Thylefors B, Negrel AD, Pararajasegaram R et al (1995) Global data onblindness. Bull World Health Organ 1995; 73:115

5. Evans BJ, Rowlands G (2004) Correctable visual impairment in older people: a major unmet need. Ophthalmic Physiol Opt 24:161–180

�. Lee BL, Wilson MR (2000) Health-related quality of life in patients with cataract and glaucoma. J Glaucoma 9:87–94

7. Nassiri N, Mehravaran S, Nouri-Mahdavi K et al (2013) National eye institute visual function questionnaire: usefulness in glaucoma. Optom Vis Sci
90(8):745–753

�. Asgari S, Hashemi H, Nedjat S et al (2011) Persian Version of the 25-item National Eye Institute Visual Functioning Questionnaire (NEI-VFQ 39): A
Validation Study. Iran J Ophthalmol 23:5–14

9. Adib HM, Abbasinia M (2010) Assessing quality of life of elders with femoral neck fractures, using SF-36 and EQ-5D. Iran J Nurs Res 4:71–79

10. Foster PJ, Buhrmann R, Quigley HA et al (2002) The de�nition and classi�cation of glaucoma in prevalence surveys. Br J Ophthalmol 86(2):238–242

11. Keates RH (1983) Diagnosis: Cataract. SLACK Incorporated Thorofare, NJ

12. Hemati Z, Alidosti M, Reisi M (2012) The relation between the quality of life and restless legs syndrome in patients undergoing hemodialysisis dialysis
center in ChaharMahal and Bakhtiari, 2011. Iran J Crit Care Nurse 5:145–150

13. Brazier J, Jones N, Kind P (1993) Testing the validity of the Euroqol and comparing it with the SF-36 health survey questionnaire. Qual Life Res 2:169–
180

14. Khorrami-Nejad M, Sarabandi A, Akbari MR et al (2016) The Impact of Visual Impairment on Quality of Life. Med Hypothesis Discov Innov Ophthalmol
5:96–103

15. Awwad ST, Alvarez-Chedzoy N, Bowman RW et al (2009) Quality of life changes after myopic wavefront-guided laser in situ keratomileusis. Eye Contact
Lens 35:128–132

1�. Garamendi E, Pesudovs K, Elliott DB (2005) Changes in quality of life after laser in situ keratomileusis for myopia. J Cataract Refract Surg 31:1537–1543

17. Lee J, Lee J, Park K et al (2005) Assessing the value of laser in situ keratomileusis by patient-reported outcomes using quality of life assessment. J
Refract Surg 21:59–71

1�. Chen CY, Keeffe JE, Garoufalis P et al (2007) Vision-related quality of life comparison for emmetropes, myopes after refractive surgery, and myopes
wearing spectacles or contact lenses. J Refract Surg 23:752–759

19. Simao LM, Lana-Peixoto MA, Araujo CR et al (2008) The Brazilian version of the 25-Item National Eye Institute Visual Function Questionnaire: translation,
reliability and validity. Arq Bras Oftalmol 71:540–6

20. Navabi H, Shoja M, Mohammadi S et al (2014) Health-related quality of life in communitydwelling older adults of Bojnourd. J North Khorasan Univ Med
Sci 6:433–9

21. Massof RW, Fletcher DC (2001) Evaluation of the NEI visual functioning questionnaire as an interval measure of visual ability in low vision. Vision Res
41:397–413

22. Hiratsuka Y, Yamada M, Murakami A et al (2011) Cost-effectiveness of cataract surgery in Japan. Jpn J Ophthalmol 55:333–342

23. Chia EM, Wang JJ, Rochtchina E et al (2004) impact of bilateral visual impairment on health- related quality of life: The Blue Mountains eye study. Invest
Ophthalmol Vis Sci 45:71–76



Page 7/7

24. Esteban JJ, Martinez MS, Navalón PG et al (2008) Visual impairment and quality of life: Gender differences in the elderly in Cuenca, Spain. Quall Life Res
17:37–45

25. Li Y, Crews JE, Elam- Evans LD et al (2011) Visual impairment and healthrelated quality of life among elderly adults with age- related eye diseases. Qual
Life Res 20:845–852

2�. Peyron F, Garweg JG, Wallon M et al (2011) Long-term impact of treated congenital toxoplasmosis on quality of life and visual performance. Pediatr
Infect Dis J 30(7):597–600

27. Hazel CA, Petre KL, Armstrong RA et al (2000) Visual function and subjective quality of life compared in subjects with acquired macular disease. Invest
Ophthalmol Vis Sci 41(6):1309–1315

2�. Nelson P, Aspinall P, Papasouliotis O et al (2003) Quality of life in glaucoma and its relationship with visual function. J Glaucoma 12:139–150

29. Mercier C, Peladeau N, Tempier R (1998) Age, gender and quality of life. Community Ment Health J 34:487–500

Figures

Figure 1

Vision-related QOL obtained by NEI-VFQ 39 questionnaire among patients suffering from glaucoma with cataracts and healthy individuals.


