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ABSTRACT
Objectives: To assess depression and quality of life in individuals with Stargardt’s disease (SD), macular 
dystrophy whose central vision loss begins in the first decades of life. Methods: This observational, 
cross-sectional study included 41 SD patients and 46 healthy controls, aged 18 to 63 years old, in 
Minas Gerais, Brazil. Major depression episode was assessed by the Mini International Neuropsychiatric 
Interview, depressive symptomatology by the Beck Depression Inventory (BDI) and Hamilton 
Depression Scale (HAM-D) and quality of life by the National Eye Institute Visual Function Questionnaire. 
The comparison between sociodemographic variables, quality of life and depression was performed 
using Fisher’s exact test and Mann-Whitney-Wilcoxon test. Results: The prevalence of depression was 
12.2% in the sample with SD while in the control group was 8.7% (p = 0.614). No significant differences 
were observed between patients and the control group regarding the prevalence of depression and 
sociodemographic variables. Patients with SD had overall lower quality of life scores (59.7 vs. 88.7, p 
< 0.001), and presented inverse correlation between depressive symptoms, as assessed by BDI (Rho 
= -0.49, p < 0.001) and by HAM-D (Rho = -0.45, p = 0.003) with quality of life scores. Conclusion: 
Depressive symptoms were the major factors affecting quality of life, regardless of sociodemographic 
data. Individuals with SD may develop copying strategies, seek mental care to prevent the increase of 
depression and decrease of quality of life.
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RESUMO
Objetivos: Avaliar a depressão e a qualidade de vida em indivíduos com doença de Stargardt (DS), dis-
trofia macular cuja perda de visão central se inicia nas primeiras décadas de vida. Métodos: Este estu-
do observacional e transversal incluiu 41 pacientes com DS e 46 controles saudáveis, com idades entre 
18 e 63 anos, em Minas Gerais, Brasil. Episódio de depressão maior foi avaliado pelo Mini Internacional 
Neuropsychiatric Interview (MINI)-PLUS, a sintomatologia depressiva, pelo Inventário de Depressão de 
Beck (BDI) e pela Escala de Depressão de Hamilton (HAM-D) e a qualidade de vida, pelo Questionário 
de Função Visual do Instituto de Olhos Nacional versão de 25 itens (NEI VFQ-25). A comparação entre 
as variáveis sociodemográficas, a qualidade de vida e a depressão foi realizada por meio do teste exato 
de Fisher e o teste de Mann-Whitney-Wilcoxon. Resultados: A prevalência de depressão foi de 12,2% 
na amostra com indivíduos com DS, enquanto no grupo controle foi de 8,7% (p = 0,614). Não foram 
observadas diferenças significativas entre os pacientes e o grupo controle quanto à prevalência de de-
pressão e às variáveis sociodemográficas. Os pacientes com DS apresentaram menor pontuação geral 
de qualidade de vida (59,7 vs. 88,7, p < 0,001), cujas variáveis com correlação inversa e estatisticamente 
significante (p < 0,05) foram as de sintomatologia depressiva, avaliadas pelo BDI (Rho = -0,49, p < 0,001) 
e pelo HAM-D (Rho = -0,45, p = 0,003). Conclusão: Os sintomas depressivos foram os principais fato-
res que afetaram a qualidade de vida, independentemente dos dados sociodemográficos. Indivíduos 
com DS podem desenvolver estratégias de enfrentamento e procurar assistência mental para evitar o 
aumento da depressão e a diminuição da qualidade de vida. 
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Neuropsychiatric Interview (MINI-Plus) to evaluate current 
psychiatric diagnosis. Additionally, they were assessed by Beck 
Depression Inventory (BDI), Hamilton Depression Rating Scale 
(HAM-D) and 25-item version of the National Eye Institute 
Visual Function Questionnaire (NEI VFQ-25) in order to assess 
current clinical symptoms and quality of life.

The MINI-Plus is a structured diagnostic interview of 
psychiatric disorders, compatible with the DSM-V criteria8. In 
the present study, only the MDD module was administered 
and to assess current depressive symptoms.

The BDI is a self-report instrument, validated for the 
Brazilian population to quantify symptoms of depression9. 
It has 21 items in an ordinal scale of 0-3 and the cutoff 
point of 16 was used to differentiate between presence 
and absence of depression10. Accordingly, the HAM-D is an 
examiner-applicable questionnaire validated for the Brazilian 
population with 17 item and scores ranging from 0 to 4911,12, 
the highest overall score implies severe depression13. 

Quality of life may be estimated by questionnaires 
assessing performance of self-perceived daily activities and 
functioning on physical, mental and social health. The NEI 
VFQ-25 questionnaire measures psychosocial aspects of the 
quality of life that belong to visual functioning in everyday 
life in people with chronic eye diseases. It is composed of 
12 subscales: general health and general vision, near vision, 
distance vision, driving, peripheral vision, color vision, 
ocular pain, specific visual limitations (role difficulties), 
dependency, social functioning, and mental health. In each 
of the subscales, the scores are converted to a 0 to 100 
scale, so higher scores mean better visual functioning14. In 
the present study we have omitted the driving subscale 
because our patients were unable to perform this activity.

The sample size necessary to detect a 15% difference in 
the prevalence of depression between individuals with SD 
and the control group was determined assuming an alpha 
of 5% and a power of 80% in a two-tail test. To detect the 
difference of 15% between study groups and to provide at 
least 80% power the estimated sample size is 40 individuals 
in each group with a total of 80 individuals15. 

The statistical program software R version 3.4.1 was used 
for the analysis. Binary variables were compared between 
different groups using Fisher’s exact test with mid-p method 
(odds ratio function of the epitools library). Continuous 
variables when normally distributed were compared using 
T-test and when not-normally distributed were compared 
using the Mann-Whitney-Wilcoxon test.

RESULTS

Eighty-seven participants were recruited for the study, 46 
health controls and 41 patients with SD. The mean age of 
the participants with SD was 37.5 years (SD ± 13.7) and 68,3% 

INTRODUCTION

Stargardt disease (SD) is the most common form of juvenile 
onset macular dystrophy, with a prevalence of 1:10,0001. 
Symptoms are characterized by irreversible bilateral central 
vision loss in the first or second decade of life2,3. The visual 
acuity in many cases may be lower than 0.1 (severe low 
vision) and there is no effective medical treatment for this 
complex pathology plenty of comorbidities at the moment1,2.

Visual impairment affects quality of life and relates to 
neuropsychiatric comorbidities such as major depressive 
disorder (MDD)4. In fact, in a representative sample of adults, 
the estimated prevalence of depression was 11,3% among 
those with visual loss and 4.8% among those without it5. This 
rate of depression is comparable to that of other chronic 
diseases, such as diabetes mellitus (11%-31%) and arthritis 
(10-24%)6. and as depression is the leading cause of disability 
worldwide the identification of cases is of utmost importance3.

The present study aims to compare the prevalence of 
MDD in SD patients with health control (sighted adults) and 
to investigate the association between quality of life and 
depressive symptoms. We hypothesize that subjects with SD 
will present more depressive symptoms affecting negatively 
quality of life indicators. 

This study was approved by the UFMG Research Ethics 
Committee according to the consubstantiated 3,369,000.

METHODS

Sixty-two medical records from January 2016 to September 
2017 of patients with SD treated at the Department of 
Retina – Federal University of Minas Gerais were evaluated. 
SD diagnosis was confirmed based on family history, 
ophthalmologic examination, and electroretinography 
recordings, following the International Society for Clinical 
Electrophysiology of Vision criteria7.

The inclusion criteria were: documented best corrected 
visual acuity (BCVA) ranging from 0.1 to 0.05 (severe 
low vision)1, aged from 18 to 63 years, absence of other 
ophthalmological diseases and stable medical condition.

Forty-one patients (medical records) who fulfill the 
inclusion criteria were selected and forty-six age- and 
sex-matched healthy volunteers with acuity visual of 1,0 
(normal vision) were recruited from the waiting room. All 
87 participants underwent an ophthalmologic examination, 
which included the following tests: BCVA with manifested 
refraction by Snellen visual chart, slit-lamp biomicroscopy of 
anterior segment and fundus examination.

The study adhered to the tenets of the Declaration of 
Helsinki and was approved by the Federal University of Minas 
Gerais ethics committees (CAAE no. 04151118.2.0000.5149). 
All participants signed an informed consent form and were 
interviewed by a trained psychiatrist using the Mini International 
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were female (n = 28/41). The current estimated prevalence 
of depression in the sample with SD was 12.2% and 8.7% 
among volunteers (p = 0.614).

No significant differences were observed between the 
two groups regarding socio-demographic and clinicals 
variables, including gender, age, educational level, prevalence 
of depression (past and current) and monthly family income 
(Table 1).

There was statistically significant difference between 
individuals with SD and controls concerning quality of life 
assessed by the NEI VFQ-25 (p < 0.001). In addition, the mean 
of years living with low vision was 19.6 years (SD ± 9.8) and 
the mean age at diagnosis of SD was 13 years (SD ± 8.0), 
most of them (70.7%) used low vision aids (magnifying glass 
and telescope). The mean of years of academic achievement 
were 14.5 (SD ± 6.0).

Table 2 presents correlation coefficients between the 
NEI-VFQ-25 scores and clinical variables in the group with 
SD. Significant inverse correlation was found with depressive 
symptomatology: BDI’s (Rho = -0.49, p < 0.001) and HAM-D 
(Rho = -0.45, p = 0.003) and direct correlation with family 
wage (Rho = 0.37, p = 0.019). 

DISCUSSION

To the best of our knowledge, this is the first study estimating 
the current prevalence of depression in Brazilian patients 
with SD, as well as to analyze the correlation between quality 
of life and depressive symptomatology in this population. 
The prevalence of MDD in our sample with SD is 12.2%, 
similar to 11.3% for people with visual impairment and 12.6% 
for young people in southern Brazil3,5,10. 

Our results demonstrated lower quality of life scores 
(59.7 ± 14.4) in patients with SD compared to controls 
replicating findings from previous studies4,14,16,17. Indeed, 
the central visual – lost in Stargardt disease – is used in 
most tasks performed in daily life such as reading, visual 
perception of distance and face recognition. Therefore, 
visual loss contributes to functional limitations and hamper 
the quality of life14,16. Interestingly, some patients are able 
to engage into compensatory strategies using retinal 
periphery (optimizing brain plasticity) during reading1,2,16,17. 
Such findings could justify educational levels attained by 
the two groups in our study. Supporting our hypotheses, 
depressive symptoms measured by BDI and HAM-D were 
correlated with NEI VFQ-25. These findings are consistent 
with previous study, in which patients with depressive 
symptoms had poorer quality of life compared with patients 
without depression, in which could not be explained by 
visual loss, age or disease duration4,10.

Table 1. Demographic and visual data, major depression disorder and depressive symptomatology between Stargardt disease patient and health controls

Variables
Controls (N = 46) SD patients (N = 41)

p
N % N %

Male 16 34.8 13 31.7 0.768

Employed/retired 33 71.7 30 73.2 0.886

Low vision aids

Past Depressive Episode (MINI)

Current Depressive Episode (MINI)

-

19

4

-

41.3%

8.7%

29

18

5

70.7

43,9%

12.2%

-

0.811*

0.614*

Variables Mean (SD) Mean (SD) p

Age 38.7 (13.7) 37.5 (13.70) 0.714

Educational level (years) 15.2 (3.4) 14.5 (6.0) 0.450

Family wage 1.9 (0.7) 1.9 (0.6) 0.831

Years of low vision - - 19.6 (9.8)

Years at diagnosis of SD - - 13.0 (8.0)

NEI-VFQ-25 (Total)

HAM-D

BDI

88.7

3.4 

4.9  

(9.3)

(5.0)

(6.7)

59.7

4.8

5.0

(14.4)

(8.4)

(10.3)

<0.001

0.526+

0.176+

Footnote: N = number of patients; SD = standard deviation; * Fisher exact test with mid-p method; + Mann-Whitney-Wilcoxon test.

Table 2. Correlations between clinical outcomes and NEI-VFQ-25 composite 
scores 

Variables Spearman’s Rho p

Age -0.28 0.077

Educational level (years) 0.21 0.18

Family wage 0.37 0.019

Years of low vision -0.24 0.138

Years at diagnosis -0.04 0.827

Visual Acuity (both eyes)

HAM-D

BDI

0.14

-0.45

-0.49

0.39

0.003

0.001

N = number of patients; SD = standard deviation.
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The relationship between quality of life and depression 
is complex, because depression may decrease quality of 
life and vice versa.5,16 Although it is not possible from this 
cross-sectional analysis to determine whether depression is 
a cause or an effect of quality of life, it may be inferred that 
subjects with SD and depressive symptoms represent a high 
risk group for impaired quality of life and ultimately more 
vulnerable to chronic conditions. Additionally, patients who 
are depressed may not seek out eye care when experiencing 
visual problems undermining treatment adherence5. 
Thus, ophthalmologists and vision professionals should be 
educated to identify early depressive symptoms3.

Our study has several strengths such as well powered 
and addressing a rare and important condition but also 
presents some limitations. Given the cross-sectional design, 
causality and temporal inferences cannot be drawn. Finally, 
people with severe depression might have avoided to enroll 
in the study influencing a selection bias and potentially 
underestimating the prevalence of depression in SD patients. 

CONCLUSIONS

Although the results of the present study did not identify 
increment in prevalence of MDD in SD sample compared 
with volunteers, depressive symptoms were the strongest 
contributing factor influencing the quality of life. Therefore, 
patients with SD should be extensively screened for depression.
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