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ABSTRACT 

The higher prevalence rates of depression in visually-impaired individuals than the general population indicates that the 
condition per se increases the risk of depression. A person that is aware of the progressive loss of visual acuteness may 
have feelings of insecurity, anxiety, loss of independence and changes in social functioning, leading to depression. 
Several studies assessing the association between depressive symptoms and severity of vision loss have yielded 
inconsistent results. Some do not show any association, whereas others reported that depression severity is higher in 
those with substantial vision loss. The general aim of this manuscript was to determine the prevalence of depression in 
patients diagnosed with legal blindness in the Eye Care Service at the Hospital Córdoba between June 2016 and June 
2017. The study sample consisted of 41 patients. The level of depression was assessed using the Zung scale and the 
degree of dependence in daily life activities was defined using the Barthel index. Data was anonymized for inclusion in a 
computer database and statistical confidentiality was protected. Data was analyzed using InfoStat statistical software. 
The results revealed a relation between legal blindness, degrees of dependency and depressive symptoms in patients of 
the Eye Care Service of the Hospital Córdoba. It is very important for health professionals to be trained to detect early 
signs and symptoms of depression and have the necessary tools for such an approach. 
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INTRODUCTION

The negative impact of vision loss on life quality, social 
interaction and psychological functioning has been well 
established [1, 2]. The higher prevalence rates of 
depression in visually-impaired individuals than the 
general population [3] indicates that the condition per se 
increases the risk of depression. A person that is aware of 
the progressive loss of visual acuteness may have 
feelings of insecurity, anxiety, loss of independence and 

changes in social functioning, leading to depression [4]. 
The number of patients with visual impairment has 
increased significantly over the years worldwide, 
reaching approximately 253 million in 2017, of whom 36 
million are considered blind [5]. This phenomenon can be 
mainly attributed to the increase in life expectancy and 
the world population growth [6]. In Argentina, data 
obtained from the rapid assessment survey on avoidable 
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blindness conducted in 2013 by the Ministry of Health [7] 
showed a prevalence of bilateral blindness of 0.7% 
(75648 individuals), and severe and moderate visual 
impairment of 2.6% and 9.1%, respectively (with greater 
incidence in women). In the province of Córdoba, the 
“Anuario Estadístico Nacional en Discapacidad” of 2016 
recorded 798 people only with visual impairment, with a 
slight dominance of males (52.01%) [8]. On the other 
hand, world health organization (WHO) indicates that 
depression is a common illness that affects more than 
300 million people, and is the leading cause of disability 
worldwide [9]; these facts make depression a global 
concern.  
Systematic reviews evidence that the prevalence of 
depressive symptoms in visually impaired individuals is 
variable, ranging between 14% and 44% [10-12]. 
Moreover, several studies assessing the association 
between depressive symptoms and severity of vision loss 
have yielded inconsistent results. Some do not show any 
association [13, 14], whereas others reported that 
depression severity is higher in those with substantial 
vision loss [15]. The Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM) [16] classifies 
depression as slight, moderate and severe, based on the 
number, type and intensity of symptoms and the degree 
of functional impairment. Accordingly, it is important to 
differentiate the Visual Impairment and Legal Blindness 
(LB). In 1996, Arditi and Rosenthal proposed the 
definition of visual impairment as visual acuity lower 
than 3/10 in the better-seeing eye with the best 
correction and visual field (VF) below 20 degree. 
Whereas according to the WHO, LB refers to a patient 
with a VA of less than 1/10 in the better-seeing eye to 
light perception and/or a VF equal to or lower than 10 
degree after a treatment and/or standard refraction 
correction. Use of scales that measure the Activity of 
Daily Living (ADL) has always been a matter of debate 
since the information they provide has been poorly 
studied [17]. Several ADL scales have been used; 
however, the Barthel scale is probably the best one and 
the most widely used in researches [18]. The Barthel 
scale has been validated in numerous studies, showing a 
low discrepancy between what patients state that they 
can do and what they really do [19]. The analysis of the 
items included in the Barthel scale supported its use in 
visually-impaired patients [20] since it measures the 
degree of independence of a person to perform daily 
activities. The Zung Self-Rating Depression Scale is a 20-
item scale used by physicians in the primary care setting 
to identify depressive symptoms [21, 22]. This scale has 
been validated and analyzed in different languages [23] 

and in diverse specific populations, such as patients with 
cancer, people with cognitive alterations and Parkinson’s 
disease, university students and physicians [24]. The 
sensitivity of the scale was also determined to be suitable 
for detecting depression and as a continually used tool 
for research to measure clinical severity in patients [25]. 
The present work aimed to investigate the level of 
depression and degree of dependence in ADLs in patients 
with legal blindness. 

METHODS 

A descriptive, observational, retrospective study was 
conducted using secondary source data. The medical 
records belonged to 41 consecutive patients who 
consulted spontaneously or referred to the Eye Care 
Service of the Hospital Córdoba, Córdoba, Argentina 
between June 2016 and May 2017. Patients 16 years of 
age or older with a diagnosis of legal blindness (VA equal 
to or lower than 1/10 -decimal notation- in the better 
eye with the best refractive correction and/or VF lower 
than 10 degree) [26] who responded the Zung and 
Barthel questionnaires were eligible. Patients using oral 
corticosteroids or antidepressants, those with thyroid 
disease and those with incomplete data were excluded 
[19]. The variables analyzed in this study were sex, age, 
level of depression correlated with patient’s score on the 
Zung scale and degree of dependence indicated by the 
Barthel questionnaire. Level of depression was assessed 
using the Zung Self-Rating Depression Scale [21, 27]. The 
degree of dependence for performing ADLs was defined 
using the Barthel index [28], a tool that measures the 
capacity of a person to perform daily activities and 
estimates the degree of independence. Those scales have 
been validated at the national and international levels 
[29-31] and used in several studies of similar 
characteristics. The Zung Self-Rating Depression Scale is a 
self-rating scale composed of 20 statements related to 
depression; half are worded positively and the half 
negatively. It is widely used as a screening tool, covering 
affective, psychological and somatic symptoms 
associated with depression. Somatic and cognitive 
symptoms have a high weight, with 8 items for each 
group; the scale is completed with two items related to 
the mood status and the other two to psychomotor 
symptoms. Each statement is assigned a value from 1 to 
4 (a little of the time, some of the time, a good part of 
the time, most of the time). The scoring range is between 
20 and 80, with 25-49 indicating a normal range, 50-59 
mild depression, 60-69 depression and 70 severe 
depression. The Barthel index is a widely used tool to 
measure the capacity of an individual to perform 10 basic 
ADLs and provides a quantitative estimation of the 
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subject’s level of dependency. Each activity is assigned a 
value of 0, 5, 10 or 15. The total range varies between 0 
(completely dependent) and 100 (completely 
independent). Dependency is classified according to the 
scoring as independent (100), mild dependency (≥ 60), 
moderate dependency (59 to 45), severe dependency (44 
to 20) and totally dependent (≤ 20). At first we obtained 
an ethical approval by the Education and Professional 
Training Committee of the Hospital Córdoba. All patients 
signed a written informed consent. Data was anonymized 
for the inclusion in a computer database and statistical 
confidentiality was protected. Data was analyzed using 
InfoStat statistical software (Facultad de Ciencias 
Agropecuarias, UNC, Argentina). The categorical variables 
were described according to their frequencies. The 
results of the measurable variables were expressed as 
mean ± standard error and comparison between groups 
(sexes) were made using an analysis of variance 
(ANOVA). Statistical significance was considered as P < 
0.05.  

RESULTS 

The study sample consisted of 41 patients aged between 
19 and 79 years (most patients aged 46 and 64 years), as 
shown in Figure 1. The participants were 66% males and 
34% females. Despite the higher number of males, there 
were no statistically significant differences in the age of 
patients when comparing both sexes (P = 0.4033). 
According to the Zung scale, 29% of patients had 
depression, of whom 12% had mild depression, 5% 
moderate depression and 12% severe depression. The 
results of the Barthel scale showed in Figure 2 represent 
that 100% of the participants exhibited dependency for 
the execution of ADLs, with 88% being mildly dependent, 
10% moderately dependent and 2% severely dependent. 
According to the results of the Barthel and Zung scales 
(Table 1), only 9.76% of patients exhibited mild 
dependency in daily activities and mild depression. 
However, 70.73 of our patients had mild dependency to 
perform activities of daily living according to the Barthel 
scale, and no depression according to the Zung scale. Of 
patients with moderate or severe degrees of dependency 
performing ADLs, 9.76% had Zung scores correlated with 
moderate to severe depression. 

DISCUSSION 

The current study revealed that less than one-third of 
patients with legal blindness had depression. However, 
all of them exhibited some degree of dependency for the 
execution of ADLs, with the majority being mildly 
dependent, and only 12% had moderate to severe 

dependence. Few conclusive studies have investigated 
visual impairment and its effect on depression. 

 
Figure 1. Age Distribution of the Study Population 

 

 
Figure 2: Results Obtained From the Barthel Scale for Degree of 
Dependence in Daily Life Activities of the Study Population. Note: 
Mildly: mildly dependent; moderately: moderately dependent; 
severely: severely dependent. 

 
Table 1: Patients Characteristics According to Barthel and Zung Scores 

Barthel Scale (Degree 
of dependence in daily 
life activities) 

ZUNG Scale 
(Level of 

depression) 

Total 
Number 

Percentage 
(%) 

Severe dependence 
Severe 

depression 
1 2.44 

Mild dependence Mild depression 4 9.76 

Mild dependence 
Moderate 
depression 

1 2.44 

Mild dependence Normal 29 70.73 

Mild dependence 
Severe 

depression 
2 4.88 

Moderate 
dependence 

Mild depression 
1 2.44 

Moderate 
dependence 

Moderate 
depression 

1 2.44 

Moderate 
dependence 

Severe 
depression 

2 4.88 

Total 41 100.00 

88%

10%
2%

Mildly Moderately Severely
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Prevalence of depressive symptoms was found to vary 
between 14% and 44% in patients with visual impairment 
[10, 11] depending on the population characteristics and 
the metric used to assess depression or depressive 
symptoms. In our study, 29% of patients had Zung scores 
correlated with mild, moderate or severe depression. 
Vision is highly important for ADLs and enjoyment of life. 
Therefore, it is understandable that vision loss would 
have profound negative effects on mood. Although legal 
blindness is not a terminal disease, it can affect daily or 
social activities and quality of life [32], causing difficulties 
in ADLs, such as getting dressed, eating, writing, moving, 
communicating or interacting with others. Moreover, 
legal blindness can have a negative impact on social 
function and significantly reduce independence [33]. 
These facts may explain the feelings of distress, 
hopelessness and personal devaluation represented by 
questions on the Zung scale among individuals with 
blindness included in our study. The present study 
showed a relation between the degree of alteration of 
daily activities and the level of depression; 8.32% of 
patients with mild dependency for ADLs met symptom 
thresholds for moderate to severe depression. 
The use of the Zung scale is an important contribution for 
research and screening mental illnesses or disorders such 
as depression. This fact is especially important since 
depressive disorders are underdiagnosed in primary care 
centers in developed countries. Therefore, the Zung scale 
is a reliable and no-cost tool for general health care 
professionals and specialists [34]. Most studies that 
investigated depression and blindness were conducted in 
samples of elderly patients and found an association 
between advanced age and prevalence of depression 
[10]. The results of the present study did not allow us to 
infer such association; indeed, the prevailing age of the 
sample was 46 and 64 years, since the population 
attending the Hospital Córdoba is generally is of 
heterogeneous age. The patients involved in this study 
are outpatients and with irreversible blindness, which is 
in contrast to the inclusion criteria in some investigations 
[13, 35, 36], including patients from a nursery home with 
correctable low vision. For the design of this work, the 
Mental Health Department of the Córdoba Hospital was 
consulted for advice on choosing the most appropriate 
surveys for this research work. Likewise, we used surveys 
that were currently used, that could be performed by any 
member of the health team and that was validated to be 
used in Spanish [37, 38]. 
The limitation of this work would be the number of 
patients. Recruiting patients who agree to participate in 
this research and meet the inclusion criteria is an 

arduous task. As strength, the work is one of the first of 
its kind at the provincial and national levels. Finally, it is 
suggested to perform further studies at a multicenter 
level in different health institutions with larger sample 
size in Argentina. 

CONCLUSIONS 

There was a relation between legal blindness, degrees of 
dependency and depressive symptoms in patients of the 
Eye Care Service of the Hospital Córdoba. 
Finally, interdisciplinary work is necessary involving eye 
care, diabetes, clinical medicine and mental health 
services to detect patients with legal blindness at risk of 
depression. It is very important for health professionals 
to be trained to detect early signs and symptoms of 
depression and have the necessary tools for such an 
approach. Interdisciplinary work and early diagnosis are 
fundamental tools to ensure support to patients and 
reduce the impact of consequences of having these 
problems.  

DISCLOSURE 

Ethical issues have been completely observed by the 
authors. All named authors meet the International 
Committee of Medical Journal Editors (ICMJE) criteria for 
authorship of this manuscript, take responsibility for the 
integrity of the work as a whole, and have given final 
approval for the version to be published. No conflict of 
interest has been presented. 

Funding/Support: None. 

ACKNOWLEDGMENT 
We want to thank the authorities of the Ophthalmology 
service of the Córdoba Hospital. Also, appreciate the 
support of Andrés Grenat MD (School of Medicine – 
Universidad Católica de Córdoba) and other specialists 
who collaborated to make this project possible. 

REFERENCES 

1. Horowitz A. The Prevalence and Consequences 
of Vision Impairment in Later Life. Top Geriatr Rehabil. 
2004;20(3):185-95. doi: 10.1097/00013614-200407000-
00006  
2. Stelmack JA, Tang XC, Wei Y, Massof RW, Low-
Vision Intervention Trial Study G. The effectiveness of 
low-vision rehabilitation in 2 cohorts derived from the 
veterans affairs Low-Vision Intervention Trial. Arch 
Ophthalmol. 2012;130(9):1162-8. doi: 
10.1001/archophthalmol.2012.1820 pmid: 22965592 
3. Bruijning JE, van Rens G, Fick M, Knol DL, van 
Nispen R. Longitudinal observation, evaluation and 
interpretation of coping with mental (emotional) health 

http://dx.doi.org/10.1097/00013614-200407000-00006
http://dx.doi.org/10.1097/00013614-200407000-00006
http://dx.doi.org/10.1001/archophthalmol.2012.1820
http://dx.doi.org/10.1001/archophthalmol.2012.1820
http://www.ncbi.nlm.nih.gov/pubmed/22965592


 
 

Med Hypothesis Discov Innov Ophthalmol. 2019; 8(4)  

310 RELATIONSHIP BETWEEN LEGAL BLINDNESS AND DEPRESSION 

in low vision rehabilitation using the Dutch ICF Activity 
Inventory. Health Qual Life Outcomes. 2014;12:182. doi: 
10.1186/s12955-014-0182-4 pmid: 25539603 
4. Williams RA, Brody BL, Thomas RG, Kaplan RM, 
Brown SI. The psychosocial impact of macular 
degeneration. Arch Ophthalmol. 1998;116(4):514-20. 
doi: 10.1001/archopht.116.4.514 pmid: 9565052 
5. Bourne RRA, Flaxman SR, Braithwaite T, Cicinelli 
MV, Das A, Jonas JB, et al. Magnitude, temporal trends, 
and projections of the global prevalence of blindness and 
distance and near vision impairment: a systematic review 
and meta-analysis. Lancet Glob Health. 2017;5(9):e888-
e97. doi: 10.1016/S2214-109X(17)30293-0 pmid: 
28779882 
6. Pascolini D, Mariotti SP. Global estimates of 
visual impairment: 2010. Br J Ophthalmol. 
2012;96(5):614-8. doi: 10.1136/bjophthalmol-2011-
300539 pmid: 22133988 
7. Inés de la Fuente. Encuesta rápida ceguera 
evitable. Buenos Aires, Argentina??? 
8. Ministerio de Salud. Datos Estadísticos: Anuario 
Estadístico Nacional Sobre Discapacidad. Buenos Aires, 
Argentina: ervicio Nacional de Rehabilitación, 2016. 
9. Organización Mundial de la Salud. Depresión 
(nota descriptiva). Buenos Aires, Argentina: Organización 
Mundial de la Salud, 2017. 
10. Horowitz A, Reinhardt JP, Kennedy GJ. Major 
and subthreshold depression among older adults seeking 
vision rehabilitation services. Am J Geriatr Psychiatry. 
2005;13(3):180-7. doi: 10.1176/appi.ajgp.13.3.180 pmid: 
15728748 
11. van der Aa HP, Comijs HC, Penninx BW, van Rens 
GH, van Nispen RM. Major depressive and anxiety 
disorders in visually impaired older adults. Invest 
Ophthalmol Vis Sci. 2015;56(2):849-54. doi: 
10.1167/iovs.14-15848 pmid: 25604690 
12. Rees G, Tee HW, Marella M, Fenwick E, Dirani 
M, Lamoureux EL. Vision-specific distress and depressive 
symptoms in people with vision impairment. Invest 
Ophthalmol Vis Sci. 2010;51(6):2891-6. doi: 
10.1167/iovs.09-5080 pmid: 20164466 
13. Rovner BW, Casten RJ, Tasman WS. Effect of 
depression on vision function in age-related macular 
degeneration. Arch Ophthalmol. 2002;120(8):1041-4. 
doi: 10.1001/archopht.120.8.1041 pmid: 12149057 
14. Tournier M, Moride Y, Ducruet T, Moshyk A, 
Rochon S. Depression and mortality in the visually-
impaired, community-dwelling, elderly population of 
Quebec. Acta Ophthalmol. 2008;86(2):196-201. doi: 
10.1111/j.1600-0420.2007.01024.x pmid: 17888085 

15. Augustin A, Sahel JA, Bandello F, Dardennes R, 
Maurel F, Negrini C, et al. Anxiety and depression 
prevalence rates in age-related macular degeneration. 
Invest Ophthalmol Vis Sci. 2007;48(4):1498-503. doi: 
10.1167/iovs.06-0761 pmid: 17389477 
16. American Psychiatric A. Diagnostic and statistical 
manual of mental disorders : DSM-5. Arlington (VA): 
American Psychiatric Association, 2013. 
17. Halpern A, Fuhrer M. Functional Assessment in 
Rehabilitation. Baltimore: Paul H Brookes; 1984. 
18. Gresham G, Phillips T, Labi M. ADL status in 
stroke: relative merits of three standard indexes. Arch 
Phys Med Rehabil. 1980;61(8):355-8.  
19. Donaldson SW, Wagner CC, Gresham GE. A 
unified ADL evaluation form. Arch Phys Med Rehabil. 
1973;54(4):175-9 passim. pmid: 4697224 
20. Wade DT, Hewer RL. Functional abilities after 
stroke: measurement, natural history and prognosis. J 
Neurol Neurosurg Psychiatry. 1987;50(2):177-82. doi: 
10.1136/jnnp.50.2.177 pmid: 3572432 
21. Magruder-Habib K, Zung WW, Feussner JR. 
Improving physicians' recognition and treatment of 
depression in general medical care. Results from a 
randomized clinical trial. Med Care. 1990;28(3):239-50. 
pmid: 2179650 
22. Romera I, Delgado-Cohen H, Perez T, Caballero 
L, Gilaberte I. Factor analysis of the Zung self-rating 
depression scale in a large sample of patients with major 
depressive disorder in primary care. BMC Psychiatry. 
2008;8:4. doi: 10.1186/1471-244X-8-4 pmid: 18194524 
23. Biggs JT, Wylie LT, Ziegler VE. Validity of the 
Zung Self-rating Depression Scale. Br J Psychiatry. 
1978;132:381-5. doi: 10.1192/bjp.132.4.381 pmid: 
638392 
24. Powell R. Psychometric Properties of the Beck 
Depression Inventory and the Zung Self Rating 
Depression Scale in Adults With Mental Retardation. 
Ment Retard. 2003;41(2):88-95. doi: 10.1352/0047-
6765(2003)041<0088:ppotbd>2.0.co;2  
25. Range L, Antonelli K. A Factor Analysis of Six 
Commonly Used Instruments Associated With Suicide 
Using College Students. J Pers Assess. 1990;55(3):804-11. 
doi: 10.1207/s15327752jpa5503&4_37  
26. Patito J. Medicina Legal. Buenos Aires: Ediciones 
Centro Norte; 2000. 
27. Beekman AT, Copeland JR, Prince MJ. Review of 
community prevalence of depression in later life. Br J 
Psychiatry. 1999;174:307-11. doi: 10.1192/bjp.174.4.307 
pmid: 10533549 
28. Rovner BW, Dulitzki YS. Screening for depression 
low vision elderly. Qual Life Res. 2012:1405–11.  

http://dx.doi.org/10.1186/s12955-014-0182-4
http://dx.doi.org/10.1186/s12955-014-0182-4
http://www.ncbi.nlm.nih.gov/pubmed/25539603
http://dx.doi.org/10.1001/archopht.116.4.514
http://www.ncbi.nlm.nih.gov/pubmed/9565052
http://dx.doi.org/10.1016/S2214-109X(17)30293-0
http://www.ncbi.nlm.nih.gov/pubmed/28779882
http://www.ncbi.nlm.nih.gov/pubmed/28779882
http://dx.doi.org/10.1136/bjophthalmol-2011-300539
http://dx.doi.org/10.1136/bjophthalmol-2011-300539
http://www.ncbi.nlm.nih.gov/pubmed/22133988
http://dx.doi.org/10.1176/appi.ajgp.13.3.180
http://www.ncbi.nlm.nih.gov/pubmed/15728748
http://www.ncbi.nlm.nih.gov/pubmed/15728748
http://dx.doi.org/10.1167/iovs.14-15848
http://dx.doi.org/10.1167/iovs.14-15848
http://www.ncbi.nlm.nih.gov/pubmed/25604690
http://dx.doi.org/10.1167/iovs.09-5080
http://dx.doi.org/10.1167/iovs.09-5080
http://www.ncbi.nlm.nih.gov/pubmed/20164466
http://dx.doi.org/10.1001/archopht.120.8.1041
http://www.ncbi.nlm.nih.gov/pubmed/12149057
http://dx.doi.org/10.1111/j.1600-0420.2007.01024.x
http://dx.doi.org/10.1111/j.1600-0420.2007.01024.x
http://www.ncbi.nlm.nih.gov/pubmed/17888085
http://dx.doi.org/10.1167/iovs.06-0761
http://dx.doi.org/10.1167/iovs.06-0761
http://www.ncbi.nlm.nih.gov/pubmed/17389477
http://www.ncbi.nlm.nih.gov/pubmed/4697224
http://dx.doi.org/10.1136/jnnp.50.2.177
http://dx.doi.org/10.1136/jnnp.50.2.177
http://www.ncbi.nlm.nih.gov/pubmed/3572432
http://www.ncbi.nlm.nih.gov/pubmed/2179650
http://dx.doi.org/10.1186/1471-244X-8-4
http://www.ncbi.nlm.nih.gov/pubmed/18194524
http://dx.doi.org/10.1192/bjp.132.4.381
http://www.ncbi.nlm.nih.gov/pubmed/638392
http://www.ncbi.nlm.nih.gov/pubmed/638392
http://dx.doi.org/10.1352/0047-6765(2003)041%3c0088:ppotbd%3e2.0.co;2
http://dx.doi.org/10.1352/0047-6765(2003)041%3c0088:ppotbd%3e2.0.co;2
http://dx.doi.org/10.1207/s15327752jpa5503&4_37
http://dx.doi.org/10.1192/bjp.174.4.307
http://www.ncbi.nlm.nih.gov/pubmed/10533549


 
 

Med Hypothesis Discov Innov Ophthalmol. 2019; 8(4)  

311 RELATIONSHIP BETWEEN LEGAL BLINDNESS AND DEPRESSION 

29. Campo-Arias A, Díaz-Martínez LA, Rueda-Jaimes 
GE, Barros-Bermúdez JA. Validación de la escala de Zung 
para depresión en universitarias de Bucaramanga, 
Colombia. Rev Colombia Psiquiatr. 2005;34(1):54-62.  
30. Gómez-Feria Prieto I, Jiménez García-Bóveda R. 
Validación al español de la escala BASDEC (Escala Breve 
de Valoración de la Depresión Con Tarjetas) para la 
depresión en ancianos. Psiquiatr Biol. 2004;11(1):1-4.  
31. Cid-Ruzafa J, Damian-Moreno J. [Disability 
evaluation: Barthel's index]. Rev Esp Salud Publica. 
1997;71(2):127-37. pmid: 9546856 
32. Lee PP, Spritzer K, Hays RD. The impact of 
blurred vision on functioning and well-being. 
Ophthalmology. 1997;104(3):390-6. doi: 10.1016/s0161-
6420(97)30303-0 pmid: 9082261 
33. Wang JJ, Mitchell P, Smith W, Cumming RG, 
Attebo K. Impact of visual impairment on use of 
community support services by elderly persons: the Blue 
Mountains Eye Study. Invest Ophthalmol Vis Sci. 
1999;40(1):12-9. pmid: 9888421 
34. Ruiz-Grosso P, Loret de Mola C, Vega-
Dienstmaier JM, Arevalo JM, Chavez K, Vilela A, et al. 
Validation of the Spanish Center for Epidemiological 
Studies Depression and Zung Self-Rating Depression 

Scales: a comparative validation study. PLoS One. 
2012;7(10):e45413. doi: 10.1371/journal.pone.0045413 
pmid: 23056202 
35. Ip SP, Leung YF, Mak WP. Depression in 
institutionalised older people with impaired vision. Int J 
Geriatr Psychiatry. 2000;15(12):1120-4. pmid: 11180468 
36. Lamoureux EL, Fenwick E, Moore K, Klaic M, 
Borschmann K, Hill K. Impact of the severity of distance 
and near-vision impairment on depression and vision-
specific quality of life in older people living in residential 
care. Invest Ophthalmol Vis Sci. 2009;50(9):4103-9. doi: 
10.1167/iovs.08-3294 pmid: 19357359 
37. Abe T, Hamano T, Onoda K, Takeda M, Okuyama 
K, Yamasaki M, et al. Additive Effect of Physical Activity 
and Sedentary Time on Depressive Symptoms in Rural 
Japanese Adults: A Cross-Sectional Study. J Epidemiol. 
2019;29(6):227-32. doi: 10.2188/jea.JE20180017 pmid: 
30146527 
38. Pan CW, Liu H, Sun HP, Xu Y. Increased 
Difficulties in Managing Stairs in Visually Impaired Older 
Adults: A Community-Based Survey. PLoS One. 
2015;10(11):e0142516. doi: 
10.1371/journal.pone.0142516 pmid: 26545238 

 

http://www.ncbi.nlm.nih.gov/pubmed/9546856
http://dx.doi.org/10.1016/s0161-6420(97)30303-0
http://dx.doi.org/10.1016/s0161-6420(97)30303-0
http://www.ncbi.nlm.nih.gov/pubmed/9082261
http://www.ncbi.nlm.nih.gov/pubmed/9888421
http://dx.doi.org/10.1371/journal.pone.0045413
http://www.ncbi.nlm.nih.gov/pubmed/23056202
http://www.ncbi.nlm.nih.gov/pubmed/11180468
http://dx.doi.org/10.1167/iovs.08-3294
http://dx.doi.org/10.1167/iovs.08-3294
http://www.ncbi.nlm.nih.gov/pubmed/19357359
http://dx.doi.org/10.2188/jea.JE20180017
http://www.ncbi.nlm.nih.gov/pubmed/30146527
http://www.ncbi.nlm.nih.gov/pubmed/30146527
http://dx.doi.org/10.1371/journal.pone.0142516
http://dx.doi.org/10.1371/journal.pone.0142516
http://www.ncbi.nlm.nih.gov/pubmed/26545238

