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and hearing impairment (dval
sensory impairment): a hidden
multi-morbidity among the elderly
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To report the prevalence of depression and its association with combined visual (V1) and hearing
impairment (HI) in the elderly in residential care in India. Participants aged = 60 years were recruited
from 41 homes. Data on personal and sociodemographic information were obtained. Visual acuity
was measured using the logMAR chart. Patient Health Questionnaire (PHQ-9) was used to assess
depression, and the Hearing Handicap Inventory for the Elderly Screening (HHIE) was administered
to assess hearing status. Data of all 867 eligible elderly participants were analysed. The mean age of
the participants was 74.2 years (standard deviation: 8.2 years) and included 537 (61.9%) women
and 117 (13.5%) participants who had no education. The prevalence of depression was 60.0% (95%
Cl: 45.2-73.4) in the elderly with combined VI and HI compared to 20.9% (95% Cl:14.4-28.8) among
those with VI only and 37.8% (95% Cl: 26.6-46.5) among those with HI only. On multiple logistic
regression analyses, depression was approximately 5 times higher among the participants with DSI
after adjusting for other covariates. Six out of ten elderly with combined Hl and VI had depression
highlighting the need for screening and referral when elderly present with combined vision and
hearing loss.

The Global Burden of Disease estimated that 45.7 million individuals are affected by depressive disorders in
India’. Depression is an emerging public health challenge affecting over a third of the elderly population in
India>**>%. A more recent population-based study done in northern India has reported even a higher preva-
lence of 41% of elderly with depression in a rural community”®. The multi-country World Health Organization
(WHO) Study on Global AGEing and Adult Health (SAGE)—wave 1, conducted during 2007-2010 reported a
higher prevalence of 27.1% among those aged 50 years or older in India compared to 23.7% in Mexico, 15.6% in
Russia, 11% in Ghana, 6.4% in South Africa and the least prevalence of 2.6% in China’.

Depression is known to be associated with vision impairment (VI) in the elderly'. Similarly, depression
is also reported to be associated with hearing impairment (HI)'"2. Most studies on depression in the elderly
report effects of either VI and depression or HI and depression independent of one another. This overlooks the
possibility that VI and HI may, and often do, occur together in the elderly. This combination of VI and HI in an
individual is called dual sensory impairment (DSI)**. A rapid assessment study of VI and HI conducted among
50 years or older population reported a DSI prevalence of 4.7%'*. A community-based study from India identified
that over one-third of the elderly had DSI*. Only one study in India revealed an association between the level
of anxiety or depression and the level of physical or sensory functional difficulty which included HI and VI*®.
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India is witnessing a demographic shift with an increasing proportion of elderly in the population. Every
fifth person would be elderly by the year 2050. The societal changes, increasing urbanization, and moving away
from the traditional joint family system to nuclear families are resulting in the elderly people either living alone
or only with a spouse or moving into homes for the aged. There is an increase in the number of homes in recent
years. Understanding the health and wellbeing status among the elderly in residential care is essential to plan
strategies for healthy aging in India.

Studies of the elderly in residential or home care reported a 13.4-86% prevalence of depression in India
However, we are unaware of any studies of depression among those with combined VI and HI in the elderly living
in residential care in India. Given the increase in the elderly population in India associated with changing living
arrangements, research into the health status of the elderly in residential care assumes significance.

With this background, the Hyderabad Ocular Morbidity in Elderly Study (HOMES) sought to investigate
the prevalence, causes, and risk factors for VI among elderly individuals living in residential care facilities in
Hyderabad, India®. The secondary objective of this study was to assess the prevalence of depression and its
association with VI, HI, and DSI. We had earlier reported that close to a third of the elderly had VI with over
80% VI being due to avoidable causes?'. In this paper, we report the co-morbidity of depression with VI, HI, and
combined VI and HI (DSI) among elderly living in residential homes in Hyderabad, India.

17-19

Methods

Ethics approval. The study protocol was approved by the institutional review board of the Hyderabad Eye
Research Foundation, L V Prasad Eye Institute, Hyderabad, India. The study was carried out according to the
tenets of the Declaration of Helsinki. The elderly residents were enrolled in the study after obtaining written
informed consent.

Study participants and assessments. A total of 1,515 participants from 41 homes for the aged in
Hyderabad were recruited and 1,182 of them were examined in HOMES. The selection of homes and eligibility
criteria used, and socio-demographic profile of the participants are reported in our previous publications®*?!.
In short, 46/76 (60.5%) homes for the aged in the Greater Hyderabad Municipal Corporation (GHMC) in the
south Indian state of Telangana are included in the study (including 5 for the pilot study). The residents who
were aged > 60 years at the time of enumeration, residing in these homes for at least one month and agreed to
participate were included in the study. As reported in our previous publications, homes are classified into three
categories, (a) privates homes where the elderly or their kin pay a monthly or annual user fee, (b) Aided/Partially
subsidized homes where the elderly or their kin pay a only a part of the user fee and rest of the amount is met by
philanthropic support or other funding sources by the homes and (c) Free homes where the elderly need not pay
any user fee as homes are supported by external funding sources. There are no prerequisites for entry into any of
these homes expect that age criteria of 60 years or older but often people younger than 60 years are also admitted.
The number of residents in homes vary from less than 30 to over 100 people in few homes.

The personal and demographic information of participants was collected, including their age, gender, highest
education level, marital status, mobility status, and the number of years of stay in the home. The questionnaire
also included information on self-report for diabetes and or hypertension. Trained field investigators adminis-
tered a Hindi Mini Mental State Examination questionnaire which is a validated version for Indian population
Mini-mental state examination (MMSE) assessment questionnaire??~2%, For all those individuals whose HMSE
scores were greater than or equal to 20, the Patient Health Questionnaire (PHQ-9) was used to assess depres-
sion, and the Hearing Handicap Inventory for the Elderly Screening (HHIE) were administered to assess hear-
ing status®>?°. The PHQ-9 questionnaire is validated for use in Indian population’”. PHQ-9 and HHIE were not
administered if the HMSE score was less than 20 (suggestive of mild cognitive impairment)?. After the interview,
a detailed eye examination was done as reported in our earlier publications?**, This assessment included visual
acuity assessment for distance and near using a standard logMAR (logarithm of the minimum angle of resolu-
tion) chart under good illumination. All the interviews were audio-recorded as a part of quality control measure.
Interviews and clinical assessments are always done on different days to ensure that the elderly participants
get adequate rest between the assessments. Interviews were always done first followed by clinical assessments.

Outcomes. In our study, a participant with a PHQ-9 score of 10 or higher was considered as having moder-
ate depression, in line with published criteria for depression using the PHQ-9 questionnaire®. Visual impair-
ment (VI) was defined as presenting visual acuity worse than 6/18 in the better eye*'.Hearing impairment (HI)
was defined as HHIE Score greater than ten as recommended by previous authors®. Dual Sensory Impairment
(DSI) was considered to be present if a participant had both VI and HL

Other covariates. Independent variables included age group (60-69, 7079, and > 80 years), gender (male,
female), education (higher education (Graduation and above), school education only (1-12 years of education),
or no education), marital status (married, widowed/separated/single), mobility status based on self-report and
interviewer’s observation (independently mobile, mobile with assistance), number of years of stay at the home
(<5 years, 5-9 years, > 10 years), self-report on diabetes (Present/Absent) and hypertension (Present/Absent).

Statistical analysis. Statistical analyses were conducted using Stata, version 14 (Stata Corp). The preva-
lence estimates were calculated and presented with 95% confidence intervals (CI). Pearson x 2 test was used for
categorical variables. The dependent variable, depression was dichotomized: no depression=0, depression=1.
In multiple logistic regression analysis, depression was used as an outcome variable and its association with
DSI and other sociodemographic covariates (age, gender, level of education, marital status, years of stay at the
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Figure 1. Flowchart showing the study participants with inclusion and exclusion criteria (n=_867).

home), systemic health factors (hypertension, diabetes, and mobility status) were assessed. All the variables
were included in the model at a time. The selection of covariates in the model was based on previous studies
that reported on Depression in India. In addition, the variables relevant to the elderly in residential care were
included in the model. The Hosmer-Lemeshow goodness of fit test was used to assess the model fit. Variance
inflation factors (VIF) were used to test for collinearity between the covariates after fitting a multiple regression
model. The adjusted odds ratio (OR) with 95% confidence intervals (CI) was presented. For all analyses, the
statistical significance was assessed at the conventional level of P less than 0.05 (two-tailed), however, exact P
values were reported.

Results

Characteristics of the participants. The data of all 867 eligible elderly participants were included in the
analyses (Fig. 1). The mean + standard deviation (SD) age of the participants was 74.2 + 8.2 years. There were 537
(61.9%) women, 117 (13.5%) participants who had no education, 559 (64.5%) participants with school educa-
tion and 191 (22.0%) participants who had higher education. In terms of marital status, 669 (77.2%) individuals
were either widowed, separated, or single. In all, 562 (64.8%) participants were living in a residential home for
less than 5 years, whereas 140 (16.1%) were living in a home for ten years or more. Diabetes was reported by 263
(30.2%) participants while hypertension was reported by 518 (59.7%) participants. Difficulty in independent
mobility was reported by 254 (29.3%) participants. In total, 681 (78.6%) participants were using spectacles and
only 28 (3.2%) participants were using hearing aids. DSI was present in 50 participants (5.8%; 95% CI: 4.3-7.5).
The socio-demographic characteristics of the study population are shown in Table 1.

Prevalence and risk factors for depression. The prevalence of depression among the elderly with DSI
was 60.0% (95% CI: 45.2-73.4). It was 20.9% (95% CI: 14.4-28.8) among those with VI and 37.8% (95% CI: 26.6—-
46.5) among those with HI. The prevalence of depression was the least among those with no sensory impairment
(19.4%; 95% CI: 16.3-22.8). (Fig. 2) In the overall sample, 195 participants had depression (22.5%; 95% CI:
19.8-25.4). On univariable analyses, the prevalence of depression was significantly higher among those without
education (p <0.01), poor mobility (p<0.01), HI (p<0.01), VI (p<0.01), and DSI (p<0.01). Age, gender, mari-
tal status, number of years of living in a home, diabetes, or hypertension were not associated with depression.
(Table 1).

In multiple logistic regression analyses, depression was approximately five times higher among the par-
ticipants with DSI (OR: 4.90; 95% CI: 2.63-9.14) after adjusting for other covariates. The odds of depression
were also higher among those with no education (OR: 1.39; 95% CI: 1.46-4.60) compared to participants with

Scientific Reports |

(2021) 11:16189 |

https://doi.org/10.1038/s41598-021-95576-5 nature portfolio



www.nature.com/scientificreports/

Total in the group | Depression

n n Prevalence % (95% CI)
Age group (years)
60-69 263 53 20.2 (15.5-25.5)
70-79 345 72 20.9 (16.7-25.5)
80 and above 259 70 27.0 (21.7-32.9)
Gender
Male 330 77 23.3(18.9-28.3)
Female 537 118 |22.0(18.5-25.7)
Education
Higher education 192 30 15.6 (10.8-21.5)
School education 559 125 | 22.4(19.0-26.0)
No education 116 40 34.5(25.9-43.9)
Marital status
Married 198 46 23.2(17.5-29.7)
Widowed/Separated/Single | 669 149 | 22.3(19.2-25.6)
Years of residence in home
<5 years 562 138 | 24.6 (21.0-28.3)
5-9 years 165 31 18.8 (13.1-25.6)
> =10 years 140 26 18.6 (12.5-26.0)
Diabetes
No 604 140 | 23.2(19.9-26.8)
Yes 263 55 20.9 (16.2-26.3)
Hypertension
No 349 68 19.5 (15.5-24.0)
Yes 518 127 | 24.5(20.9-28.5)
Mobility status
Independent 613 120 | 19.6 (16.5-22.9)
Poor mobility 254 75 29.5 (24.0-35.6)
Dual sensory impairment
No 817 165 | 202 (17.5-23.1)
Yes 50 30 60.0 (45.2-73.6)

867 195 | 22.5(19.7-25.4)

Table 1. Illustrates the characteristics of the study sample stratified by presence or absence of a depression
(n=867) — Univariable analysis.
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Figure 2. Prevalence of depression with levels of sensory loss and combined sensory loss.

higher education while it was of borderline significance (OR: 1.60; 95% Cl: 1.00-2.56; p =0.05) among those
with school education. Participants with poor mobility were more likely to have depression (OR: 1.54; 95% CI:
1.06-2.23) (Table 2).
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Adjusted odds ratio (95% CI) | P values

Age group (years)

60-69 Reference

70-79 0.95 (0.62-1.44) 0.798
80 and above 1.07 (0.67-1.70) 0.773
Gender

Male Reference

Female 0.90 (0.60-1.32) 0.599
Education

Higher education Reference

School education 1.60 (1.00-2.56) 0.05
No education 1.39 (1.46-4.60) <0.01
Years of residence

<5 years Reference

5-9 years 0.72 (0.45-1.14) 0.156
> =10 years 0.72 (0.44-1.18) 0.199
Marital status

Married Reference

Widowed/separated/single | 0.88 (0.58-1.32) 0.53
Diabetes

No Reference

Yes 0.94 (0.65-1.38) 0.75
Hypertension

No Reference

Yes 1.36 (0.95-1.96) 0.09
Mobility status

Independent Reference

Poor mobility 1.54 (1.06-2.23) 0.022
Dual sensory impairment

No Reference

Yes 4.9 (2.63-9.14) <0.01

Table 2. Multiple logistic regression assessing the factors associated with depression (n==867) among the
elderly in residential care in India.

Discussion

One out of every four elderly in residential care in Hyderabad, India had depression. The elderly with DSI were
five times more at risk for depression. Also, depression was higher among those with single sensory impairment
than in those without any sensory impairment. Several factors may have contributed to their depression®®***°.
Apart from a singular or double sensory impairment, other health issues or psychosocial and emotional factors
are reported to be associated with depression®. We did not find any association between hypertension or diabetes
and depression. Poor mobility was also associated with depression after controlling for other covariates. A recent
study among the homes for the aged in Mangalore city in South India reported that nearly half of the residents
had depression®’. Similar to our study, there was no association between depression and gender. The association
between depression and gender are inconsistently reported in the community-based studies in India. A systematic
review that included elderly in the communities and the LASI (Longitudinal Ageing Study in India (LASI) Wave
1) that also included the elderly in the communities did not report the any association between depression and
gender*>**. However, few studies done in a community setting in the northern in India and a systematic review
reported a higher odds for depression among women®”*,

As vision and hearing are vital senses that one heavily depends on and is habituated to using routinely, their
lack may be perceived as a grievous loss. Thus, one’s inability to see clearly and or hear properly may predispose
the elderly to depression. While DSI can lead to loss of independence, difficulties with self-care can adversely
affect one’s emotional well-being®3%. As the elderly in residential care are relatively more dependent on others
for their daily living as compared to persons living at home with their family, it is likely that the effect of DSI can
compound their difficulties and worsen the level of depression compared to those who live with their family in
the community setting. No comparative study has reported this in India.

In developed countries, DS is reported to be a significant challenge in the elderly®. The prevalence of DSI
ranged from 9.7 to 33.9% among the elderly in residential care in a study of four countries—Canada, the United
States, Finland, and Belgium®. Over 14% of the elderly were reported to have DSI in the United States*!. Also,
the impact of DSI on depression and quality of life has been reported in developed countries**-3%#>-46, Though
we found a lower prevalence of DSI (5.8%) in our study, 60% of those with DSI had depression. However, due to
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differences in the study setting, methods used and time of the study, direct comparison across the studies may
not be appropriate.

Also, studies done in the communities cannot be extrapolated to the elderly in residential care. The elderly
in residential care have a limited scope of activities given that essential activities such as cooking, and cleaning
are attended to by employees or caretakers in the home. These individuals are staying away from one’s family
due to social or family reasons and this may likely lead to loneliness, isolation, anger, anxiety, feelings of loss,
depression, and so on. Also, mobility is restricted to the confines of the home, with the elderly seldom stepping
out on their own to visit any place or for shopping. The situation worsens if they develop a non-communicable
health condition compounded by VI or HI, often both worsening their quality of life.

Like any other psychosocial entity, depression is a complex phenomenon interacting with several other fac-
tors. We must recognize the factors leading to depression that are avoidable at the primary level before resorting
to medical or other intervention for the depression. In our earlier publication based on the same population, we
had reported that over 80% of the vision loss is due to avoidable causes?'. This can be dealt with on a priority basis
by the provision of spectacles and cataract surgery. These interventions may result in decreasing the burden of
depression. Though a large proportion of the elderly was using spectacles for their vision loss, very few people
reported using a hearing aid*’. This implies that a higher priority given to eye health, with easy availability and
relative ease of access to the services. As reported earlier, we had found that a large proportion of those using
spectacles continues to have poor vision indicating a need for a regular eye examination and replacement of the
spectacles?.

Oswley and colleagues reported improvement in the quality of life and decline in the level of depression as a
result of providing spectacles to nursing home residents in the United States*s. However similar studies are not
reported from India. Hearing loss leads to difficulty in communication and may result in depression'>*-%3. A
recent systematic review indicated a significant improvement in the quality of life after wearing a hearing aid>.
A cohort that included over 110,000 elderly participants concluded that wearing a hearing aid delayed the onset
of dementia and or anxiety®. Several non-pharmacological interventions for depression of the elderly have been
reported in India*. These include yoga, meditation, physical exercise, and psychological therapies®*—*.To address
depression, a few innovative programmes have been tested and found successful in India®*-*'.

In the current scenario, assessments and services are provided by different specialists. We need to adopt a
holistic approach to jointly address the multi-morbidity associated with DSI and depression. This is quite unlike
adopting the unilateral method of care when treating a single sensory impairment such as only VI or only HI. In
India, these two conditions are independently managed by different domain experts. Thus, the patient is treated
in isolation, with minimum scope for a further referral at the time of consultation. The absence of multi-specialty
clinic-based referral calls for a more integrated multi-morbidity focused approach to understand elderly health
needs and to provide comprehensive services.

Studies have also shown that social isolation, lack of family care and support are associated with depression
in the elderly. India is moving away from a joint family towards a nuclear family*>®*. Such social change brings
on depression, necessitating efforts to address this issue through newer methods and counselling.

We noted a difference in the prevalence of depression across the studies which may be attributed in part to
the methodological difference adopted. The Geriatric Depression Score and PHQ 9 are the most commonly used
methods for assessing depression. Few studies on DSI restricted to ‘self-report’ on vision impairment instead of
objective assessment of visual acuity. Similarly, a few studies have used self-report of hearing loss while other
studies used objective audiometric assessments.

Large sample size from 41 homes with a good response rate is a strength of our study. All assessments were
done in the comfort of the participants at a slow pace to facilitate greater participation and better responses.
All the interviews were audio-recorded with consent which helped us to maintain the quality of the interview.
Our results can be extrapolated to the homes located in urban areas in India and can be used for planning
purposes. We used HMSE as a screening tool with a cutoft of 20 to recruit participants for assessments of DSI.
While this might have given more reliable and consistent responses, it may have underestimated the prevalence
of depression and other psychiatric disorders in our population. In our study, the diagnosis of VI was based on
a standard objective measurement of visual acuity but HI was diagnosed based on a self-report on responses to
the questionnaire and not based on audiometry. Similarly, assessment of depression was also based on PHQ-9,
a screening tool and not diagnostic assessment. We also excluded the participants who were bedridden which
could have underestimated the prevalence of depression in our study population.

In conclusion, depression and DSI are common in the elderly living in residential care. Since patients with
DSI are at higher risk of developing depression, assessment of depression should be performed as part of the
routine practice in eye and ear examination clinics in India. A multi-pronged approach to address this important
multi-morbidity is critical to improve the quality of life and facilitate healthy aging for elderly in India.
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