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Abstract

Introduction: Cataract arises as a risk factor for functional disability in elderly Objective: To determine 
differences in functional capacity and contextual factors associated with it in elderly affected and not af-
fected by cataract and association between disability and cataracts. Methods: A transversal-type obser-
vational study was carried out with 100 community elderly, divided into two groups: elderly affected (n = 
50) and not affected by cataracts (n = 50). It was evaluated: activities of daily living (ADL) – Katz Index –, 
instrumental activities of daily living (IADL) – Lawton scale – and mobility – Short Physical Performance 
Battery. Functional disability was detected when the elderly were dependent or semi-dependent for one or 
more IADL or ADL and/or when they presented any difficulty in mobility. Data analysis included absolute 
and relative frequencies, Chi-squared or Fisher’s exact tests (p < 0.05) and Poisson regression. Results: No 
statistically significant associations were observed between IADL, ADL or mobility disability and cataracts. 
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A statistically significant difference was observed between the disabled elderly affected and not affected by 
cataract according to contextual factors for ADL regarding age (p = 0.037) and comorbidity (p = 0.037), for 
mobility regarding the practice of physical activity (p = 0.013), and for IADL (p = 0.001), ADL (p = 0.001) 
and mobility (p = 0.013) regarding the self-reporting of eyesight problems. Conclusions: Besides cataracts, 
physical inactivity, comorbidity and functional aging itself are contributing factors to the process of disabil-
ity in elderly, so, the physiotherapy is essential both to prevent as to reverse this process. 

 [P]

Keywords: Aged. Functional ability. Lens opacity. Mobility limitations. 
[B]

Resumo

Introdução: Catarata surge como fator de risco para a incapacidade funcional em idosos. Objetivos: Determinar 
diferenças na capacidade funcional e nos fatores contextuais a ela associados em idosos com e sem catarata e 
associação entre incapacidade funcional e catarata. Métodos: Estudo observacional transversal, realizado com 
uma amostra de 100 idosos comunitários, divididos em dois grupos: idosos com catarata (n = 50) e idosos sem 
catarata (n = 50). Foram avaliadas: atividades de vida diária (AVD) – Índice de Katz –, atividades instrumentais 
de vida diária (AIVD) – Escala de Lawton – e mobilidade – Short Physical Pherformance Battery. Incapacidade 
funcional foi detectada quando os idosos apresentassem dependência ou semi-dependência para uma ou mais 
AVD ou AIVD e/ou qualquer dificuldade na mobilidade. As análises dos dados incluíram frequência absoluta e 
relativa, testes Qui quadrado ou Exato de Fisther (p < 0.05) e análise regressiva de Poisson. Resultados: Não 
houve associação estatisticamente significativa entre AIVD, AVD ou mobilidade e ter catarata. Diferença esta-
tisticamente significativa entre os idosos incapacitados de G1 e G2 conforme os fatores contextuais ocorreram 
para faixa etária (p = 0.037), comorbidade (p = 0.037) e incapacidade para AVD; prática de atividade física (p = 
0.013) e incapacidade para mobilidade e autorrelato de dificuldade de enxergar e incapacidade para AIVD (p = 
0.001), AVD (p = 0.001) e mobilidade (p = 0.013). Conclusões: Além de catarata, inatividade física, comorbidade 
e o próprio envelhecimento funcional são fatores contribuintes para o processo de incapacidade em idosos, assim, 
a fisioterapia é essencial tanto para prevenir como para reverter este processo. [K]

Palavras-chave: Idoso. Catarata. Atividades cotidianas. Limitação da mobilidade.

The International Classification of Functioning, 
Disability and Health (ICF) of the World Health 
Organization (WHO) adopts a biopsychosocial ap-
proach in which the disability process is affected 
by health conditions that include components such 
as body functions/structures, activity and partici-
pation, and contextual factors (environmental and 
personal) (1). 

However, for the elderly, the definition gener-
ally used for functional disability is restricted to 
the self-reporting difficulty or need help of this to 
carry out: i) Activities of Daily Living (ADL) – such 
as feeding, bathing, dressing, transferring, among 
others; ii) Instrumental Activities of Daily Living 
(IADL) – such as preparing meals, shopping, use of 
transportation services, taking medication, among 
others; and iii) tasks related to mobility (2), being 
the latter defined by ICF within the activity and par-
ticipation component (1). This study adopted this 

theoretical definition, and in a complementary way, 
it considered yet the contextual factors as proposed 
by the ICF.

Research on the functional disability of the elderly 
is paramount once that its prevalence and incidence 
tend to increase with age (3, 4), and its presence can 
be the first sign of an illness or complications in the 
elderly. Besides, it is associated with adverse out-
comes such as loss of autonomy, institutionalization, 
death (5, 6), reduction in general and disability-free 
life expectancy, and increase of disabled life expec-
tancy (7, 8, 9). 

Among the multiple gender-independent risk fac-
tors for functional disabilities (IADL, ADL, and mobil-
ity) in the elderly, a 2009 systematic review pointed 
the visual deficiency (10). Visual deficiencies of dif-
ferent causes were associated with social isolation, 
solitude and depression, gait abnormalities, decrease 
in functional capacity to carry out activities directly 
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related to vision and also instrumental activities of 
daily living (11, 12, 13, 14). 

Specifically about cataracts, their impact on the 
functional capacity of the elderly represents a gap in 
scientific literature, although they are the greatest 
cause of blindness and visual impairments in indi-
viduals over the age of 50 in developing countries, 
and contribute with more than 90% of the total of 
years lived with disability (15). In Brazil, cataract is 
the ophthalmologic illness that appears as the main 
cause of treatable visual deficiencies (54.9%) and 
blindness (30.0%) (16).

In the light of the above, the present study aims 
at describing and comparing contextual factors 
(sociodemographic and general health character-
istics) between elderly affected and not affected by 
cataracts, estimating the prevalence of functional 
disabilities for ADL, IADL, and mobility, and it as-
sociation with cataracts and, verifying the differ-
ences between the disabled elderly with and with-
out cataracts, according to contextual factors. The 
initial hypothesis is that cataract and contextual 
factors are conditions that predispose the elderly 
to functional disability. 

Methods 

Study design and sample

A transversal-type observational study is present-
ed herein, carried out in the Federal District, Brazil, 
part of a wider project entitled Impact of cataract sur-
gery on the occurrence of falls and multidimensional 
aspects of health: a longitudinal study in the elderly 
of the Federal District.

The convenience sample was constituted by 
elderly selected from two different locations ac-
cording to the presence or absence of cataracts and 
that were evaluated between December/2011 and 
December/2012. The elderly with bilateral cataracts 
were recruited from the cataract surgery schedules 
from the two only hospitals of the Federal District 
Health State Office that are qualified for such proce-
dure: Ophthalmology Departments of the Hospital de 
Base (HB) and the Regional Hospital of Taguatinga 
(RHT). The elderly not affected by cataract (self-
report) were recruited from the Regional Health 
Centers of Ceilândia and Sobradinho. 

Other inclusion criteria adopted for the subjects 
affected and not affected by cataracts were being 
community-dwelling elderly (≥ 60 years) of both 
genders and capable of walking. In total, 138 elderly 
were evaluated and of these, 100 were included in the 
sample, 50 elderly patients with bilateral cataracts 
and surgical indication (group 1 - G1) and 50 subjects 
without cataracts (group 2 - G2).

Exclusion criteria were adopted that could have 
interfered in the performance of physical tests and/or 
interviews or acted as confounders for the outcome 
analyzed: clinical diagnosis or acute cognitive deficit 
suggesting dementia (MMSE < 17) (n = 6), Parkinson 
Disease (n = 0), Encephalic Vascular Accident (n = 1), 
surgical correction of cataract in one eye (n = 14), and 
positive diabetes self-reporting for over five years 
(n = 17).

Ethics and procedures

This research was approved by the Ethics 
Committee of the Health Sciences Research and 
Teaching Faculty (FEPECS) (0153/2011) and all par-
ticipants signed free informed consent form in accor-
dance with rules established by resolution 196/96 
of the Conselho Nacional de Saúde (National Health 
Council) for research involving humans. 

After approval by the ethics committee, selection 
of participants was carried out in the previously men-
tioned sites through pamphlets, posters and further 
telephone contact for clarification on research as-
pects, invitation to participate and scheduling of as-
sessment at UnB - Ceilândia Campus. The evaluators 
received training regarding the instruments utilized. 
The assessment of each participant lasted approxi-
mately 60 minutes and each senior was evaluated 
only once.

Instruments

Mini Mental State Examination (MMSE)

The MMSE, elaborated by Folstein et al. (17), was 
employed to exclude the elderly that presented acute 
cognitive deficit suggestive of dementia (cutoff score: 
17 points) (18). The test is constituted by 30 ques-
tions and each question can be scored as 0 (error) 
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ability to handle finances) (24). For each activity 
the elderly could have been considered independent, 
semi-dependent or dependent (24). This study stan-
dardized the following categories: independent and 
dependent/semi-dependent for one or more IADL, 
being the latter an indicator of disability.

Statistical analysis

Data were analyzed by software STATA 12.0. 
Initially, a descriptive and comparative analysis was 
carried out for the contextual factors between groups 
G1 and G2 through absolute and relative frequen-
cies. The Chi-squared or Fisher’s Exact tests were 
utilized to compare the proportions, considering p < 
0.05. The prevalence of outcomes was then estimated 
(functional disability for ADL, IADL and mobility) in 
the general sample and according to groups G1 and 
G2. A Simple Poisson Regression was used to analyze 
the association between outcomes of disability and 
the independent variable cataracts. The magnitude 
of the association was estimated by the Prevalence 
Ratio (PR), considering the 5% significance level 
(p < 0.05) and the corresponding 95% confidence 
intervals. The prevalence of each one of the outcomes, 
according to groups G1 and G2, was also estimated 
for the contextual factors and the differences were 
analyzed by the chi-squared or Fisher’s exact texts 
(p < 0.05).

Results

Regarding age groups, the majority of the elderly 
of G1 and G2 belonged, respectively, to the oldest age 
group (over 70 years old) and to the youngest age 
group (between 60 and 69 years of age), with a sig-
nificant statistical difference (p = 0.046). In general 
health characteristics, a statistically significant differ-
ence was verified between groups regarding the pres-
ence of comorbidity (p = 0.001), physical inactivity 
(p = 0.014), and autoperception of eyesight as with 
some difficulty (p = 0.000), with a higher prevalence 
in the elderly that suffered from cataracts (Table 1).

Table 2 presents the prevalence of functional dis-
ability and its association with cataracts. The high-
est disability prevalence occurred for IADL (57.0%), 
followed by ADL (42.0%), and mobility (24.0%) 
in the general sample. No statistically significant 

or 1 (correct) with the total score varying between 
0 to a maximum of 30 points (17). 

Semi-structured interview 

In this interview the following contextual factors 
were investigated: sociodemographic and general 
health characteristics. The sociodemographic data 
collected were gender, age, marital status, education 
level, retirement pension and family support.

General health data were analyzed through the 
self-reporting of medical history and number of ill-
nesses, number of medications being taken, level 
of physical activity, and autoperception of eyesight 
capacity even with the aid of glasses or lenses (no 
difficulty, low or high degree of difficulty).

Short Physical Performance Battery (SPPB)

The SPPB (19) was developed to assess mobility 
through direct observation by an examiner and, in 
2007, was adapted for Brazil by Nakano (20). SPPB 
is constituted by five tests that evaluate, respectively: 
static balance, gait speed and lower extremity muscle 
strength. The total score vary from zero (worst per-
formance) to 12 points (best performance) (20). This 
study considered the SPPB classification proposed by 
Guralnik et al.(21) with the following adaptations: 
bad, low or moderate performance (0-9) and good 
performance (10-12), with a mobility disability being 
determined by any difficulty in executing the tasks, 
i.e., bad, low or moderate performances. 

Katz Index (KI) and Lawton Scale (LS)

For ADL the Katz Index (KI) was used (22), which 
measures independency or dependency for six activi-
ties, which are related and hierarchically organized: 
bathing, dressing, toileting, transferring, urinary and 
fecal continence, and feeding (23). This study stan-
dardized the following categories: independent or 
dependent for one or more ADL, being the latter an 
indicator of disability. 

For IADL the Lawton Scale (LS) was utilized, which 
covers nine activities (use of telephone, shopping, 
use of transportation, housekeeping, manual labor, 
laundry, food preparation, taking medication and 
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Table 1 - Contextual factors for the elderly from G1 and G2

Variable
G1 G2

p
n (%) n (%)

Gender 0.155*

 Female 26 (52.0) 33 (66.0)

 Male 24 (48.0) 17 (34.0)

Age group (years) 0.046*

 60-69 20 (40.0) 30 (60.0)

 ≥ 70 30 (60.0) 20 (40.0)

Education level 0.820*

 None 12 (24.0) 11 (22.0)

 ≤ 4 years 22 (44.0) 20 (40.0)

 > 4 years 16 (32.0) 19 (38.0)

Self-reporting: eyesight capacity 0.000* 

 No diffi culties 4 (8.0) 32 (64.0)

 Low level of diffi culty 22 (44.0) 10 (20.0)

 High level of diffi culty 24 (48.0) 8 (16.0)

Self-referred morbidities

 Systolic Hypertension 27 (54.0) 27 (54.0) 1.000*

 Arthritis/arthrosis 18 (36.0) 15 (30.0) 0.319*

 Heart disease 14 (28.0) 15 (30.0) 0.826*

 Osteoporosis 9 (18.0) 10 (20.0) 0.799*

associations were observed between IADL disabil-
ity (RP = 1.47 CI95%:0.96; 1.95), ADL disability (RP 
= 1.37 CI95%:0.91; 2.37) or mobility disability (RP 
= 1.4 CI95%:0.68; 2.85) and cataracts, although the 
highest prevalence of disability occurred in the elder-
ly that suffered from cataract (50.0% for ADL, 66.0% 
for IADL, and 28.0% for mobility). ADL dependency 
was restricted to urinary continence, with a higher 
prevalence in the elderly that suffered from cataracts 
(p = 0.315). Regarding mobility, the majority of the el-
derly from both groups presented good performance 
and, among the 24.0% that presented some difficulty, 
the greater part suffered from cataracts. 

In Tables 3 and 4, the prevalence of functional 
disability (ADL, IADL, and mobility) was estimat-
ed according to contextual factors in the elderly 
of groups G1 and G2, and the differences were 
analyzed. A statistically significant difference was 

observed between the (i) ADL-disabled elderly of 
groups G1 and G2 regarding age group (p = 0.037) 
and comorbidity (p = 0.037), with the highest preva-
lence of this disability found in the elderly over the 
age of 70 and suffering from five or more illnesses 
from G1; (ii) mobility-disabled elderly of groups G1 
and G2 regarding the practice of physical activity (p 
= 0.013), with the highest prevalence among seden-
tary elderly from G1.

Figure 1 highlights the statistically significant dif-
ferences between disabled elderly of groups G1 and 
G2 for ADL (p = 0.001), IADL (p = 0.001), and morbid-
ity (p = 0.013), regarding the self-report of eyesight 
difficulties. Figure 1 also depicts the fact that in G1, 
the prevalence of disability was higher for those that 
reported low or high degrees of eyesight difficulties, 
while in G2 the highest prevalence occurred in those 
who did not report vision difficulties.

(To be continued)
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Table 2 - Prevalence of functional disability (ADL, IADL, and mobility) in the general sample and in the elderly with and 
without cataract

Groups
Functional disability n (%)

ADL RP (IC95%) p

Dependent Independent

(n = 42) (n = 58)

General sample 42 (42.0) 58 (58.0) -

With cataract (G1) 25 (50.0) 25 (50.0) 1.47 (0.91-2.37) 0.114

No cataract (G2) 17 (34.0) 33 (66.0) 1.00

IADL RP (IC95%) p

Dependent Independent

(n = 57) (n = 43)

General sample 57 (57.0) 43 (43.0) -

With cataract (G1) 33 (66.0) 17 (34.0) 1.37 (0.96-1.95) 0.076

No cataract (G2) 24 (48.0) 26 (52.0) 1.00

Mobility RP (IC95%) p

Bad to moderate Good

(n = 24) (n = 76)

General sample 24 (24.0) 76 (76.0) -

With cataract (G1) 14 (28.0) 36 (72.0) 1.40 (0.68-2.85) 0.356

No cataract (G2) 10 (20.0) 40 (80.0) 1.00

Note: Chi-squared test (p < 0.05).

Source: Research data. 

Table 1 - Contextual factors for the elderly from G1 and G2

Variable
G1 G2

p
n (%) n (%)

 Depression 14 (28.0) 15 (30.0) 0.584*

 Diabetes < 5 anos 7 (14.0) 3 (6.0) 0.001**

Comorbidity 0.015*

 0-2 14 (28.0) 27 (54.0)

 3 to 4 21 (42.0) 17 (34.0)

 ≥ 5 15 (30.0) 6 (12.0)

Regular physical activity 0.014*

 Yes 24 (48.0) 36 (68.0) 

 No 26 (52.0) 14 (28.0) 

Note: G1: elderly with cataract; G2: elderly without cataract. * Chi-squared (p < 0.05) ** Fisher's exact (p < 0.05) tests.

Source: Research data.

(Conclusion)
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 Discussion 

Although no statistically significant associations 
were observed between functional disability and 
cataracts, the elderly that suffered from cataracts 
presented higher prevalence of functional disability 
for ADL, IADL, and mobility, compared to the elderly 
not affected by cataracts. The statistically significant 
differences between the disabled elderly of G1 and 
G2 according to the contextual factors occurred for 
age, comorbidity, and incapacity to execute ADL, 
practice of physical activity and mobility disability, 
self-reporting of eyesight difficulties and incapacity 
to execute ADL, IADL, and mobility. Therefore, it was 
observed that the cataract, unlike the contextual fac-
tors such as age, comorbidity, and physical inactivity, 
did not predispose the elderly to functional disability.

A trend was confirmed herein: the older partici-
pants belonged to the group of those suffering from 
cataracts, as observed in other research (25, 26). The 
study by Furtado et al. (26) demonstrated an increase 
in the prevalence of cataracts in Brazil, from 1.5% 
(≥ 50 years) to 8% in those over the age of 80 (25) - 
the aging process leads to increases in the density 
and oxidative stress of crystalline cells, resulting in 
opacification (27, 28). 

Besides presenting more advanced age, the el-
derly affected by cataracts complained about greater 

vision difficulties, higher number of illnesses, and 
sedentarism. The scientific literature demonstrates 
that the elderly who suffer from multiple illnesses, 
generally, exercise less (29) and, besides, the elderly 
with visual deficiencies tend to isolate themselves, be 
depressive, and present functional compromises (25), 
interfering therefore in the levels of physical activity. 

The prevalences of functional disability in general 
sample for ADL, IADL and mobility were equivalents 
to the rates detected by Millán-Calenti et al.(30) and 
by Parahyba and Simões (31), and it was observed in 
this study too that the highest prevalence occurred 
for IADL, followed by ADL and mobility. This fact is 
justified by the hierarchy of losses in which more 
complex activities (IADL) are impaired in initial 
stages, and simpler activities (ADL) are affected in 
later stages of the disability process. Mobility loss is 
considered as an intermediate loss (32). On an oppo-
site direction, the elevated percentage of independent 
elderly is highlighted in the general sample for ADL 
(58.0%), IADL (43.0%) and mobility (76.0%), which 
also corroborates with previous studies (30, 31, 33, 
34, 35, 36) and confirms the necessity of preventing 
functional disability and its adverse effects. 

For ADL, the study by Del Duca, Silva & Hallal 
(34) also observed non-accumulated disability 
for ADL, with higher prevalence for urinary conti-
nence (21.3%). The elderly suffering from cataracts, 
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Figure 1 - Prevalence of functional disability according to the self-report of eyesight difficulties in G1 and G2 
Note: NED: No eyesight diffi culties; LLD: Low level of eyesight diffi culty; HLD: High level of eyesight diffi culty.

Source: Research data.
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physical health components, but the same did not 
occur when considering ophthalmologic disease di-
agnosis (41). This reinforces the importance of con-
sidering not only the clinical diagnosis, but also the 
self-report of the patient regarding eyesight difficul-
ties and its interference in daily activities. Figure 1 
confirms the multifactorial nature of the functional 
disability process in the elderly (6, 10, 30, 31, 33, 36, 
40), once the majority of disabled elderly in G2 did 
not complain about vision difficulties, i.e., not only 
visual deficiency, but other risk factors are involved 
in the process of functional losses. 

At this point, some considerations on this study 
must be made. The transversal design emerges as a 
possible limitation of this study as it does not allow 
for the establishment of a cause-effect relationship. 
Other limitations to be considered are the following: 
convenience sample constituted by a small number of 
participants and the non-identification and consecu-
tive exclusion of other uncorrected ophthalmologic 
diseases that could have masked cataracts.

This study highlighted that the higher prevalence 
of functional disability (IADL, ADL and mobility) oc-
curred in the elderly that suffered from cataracts, 
although the association between functional dis-
ability and cataracts was statistically non-significant. 
Statistically significant differences were obtained 
between the disabled elderly of groups G1 and G2 
regarding contextual factors as follows: for ADL re-
garding age and comorbidity, for mobility regarding 
the practice of physical activity, and for IADL, ADL 
and mobility regarding the self-reporting of eyesight 
problems. 
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