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ABSTRACT

Sensory functions include sense of sight, hearing, smell, tasic and touch. This swdy concentrates on the
sense of hearing and sight, and the term sensory impairment in this report refers (o visual and hearing
impairment.

Visual and hearing impairments are common among the aged. Though there is knowledge about single
sensory (visual or hearing) impairment, very littde is known about combined sensory (both visual and
hearingy impairment — its prevalence and consequences - in this age group. The present study was
undertaken to determine the prevalence and implications of functional visual and/for hearing impainment,
especially combined sensory impairment in a general population aged 75 years or older in Finland. Special
challenges related o the treatment of the sensory impaired elderly were also studied.

This study was a part of the population based Koopio 75+ study. The study population consisted of 601
persons, whose sociodemographic characteristics, health history and the level of ability in daily activities and
cognition as well as mood was evaluated. The use of home care services was also documented. The visual
examination consisted of an assessment of binocular visual acoity for both distance (E-charty and near
(Reading-chary), corrected with the patient’s own spectacles. Functonal visual impairment was registered, if
the binocular visual acuity, either for near or distance vision was less than 0.3 [Logarithm Minimum Angle
Resolvable (logMAR) +0.5]. The rcasons for the lack of cye examination among the visually impaired
clderly were also reported. Functiomal hearing impairment was regisiered in three ways. First ol all, it was
registered if the interviewed person exhibited a clear difficulty in conversation due to poor hearing acuity as
observed by the nurse. Secondly, o hearing probleny was registered il the person stated that his or her main
health problem was dilficulty in hearing. Thirdly, it was registered il the person had carlier been provided
with a hearing aid (HA)Y. The use of HAs and the subjeciive reasons [or the possible non-use of the HA were
also assessed.

Lp 1o 40% of the study population had some kind of functienal sensory impairment: 7% combined sensory
impairment, 13% functional visual impairment and 20% functional hearing impairment. Combined sensory
impairment was conmmon among the aged over 85-years. Subjeets with functional sensory impairments
exhibited more often depressive symploms than subjects with intacl sensory functions (p=(0.03; Mann-
Whitney test). [n particular, those individuals with combined sensory impairment were more likely to suffer
depressive moods. Functional visual and combined sensory impairments were associated with a decline of
functional ability, and this decline for its part triggered the need For home care services. The anoual cost of
the use of these services was three-fold higher among these impainnent group compared o those with
adeguate sensory functions.

An ophthalmaologist had examined 48%: of the visually impaired subjects during the follow-up time (at
least two years), Forty-seven percent of these achicved better visual acuity cither by cataract operation or by
provision of new spectacles. The deteriorated cognitive function (MMSE=24) and impairment in ADL-
functions were the strongest factors associated with the failure W hove received an eye examination for
visual impairment. Seventeen percent of our study populaiion had carlier been provided witly a HA, but 25%
ol them never used it The non-use of HAs was associated with decline in cognitive or functional capacity
and low income. The most comman reported reasons for the non-use of HAs were the difficulty 1o use the
device or its ineffectiveness.

In conclusion, the fact thatl sensory impairments are commeon amang the aged 73-years or older should not
be overlooked. Sensory impainments in this age group associate with a decrease in the functional capacity,
depressive mood, extra use ol home care services and ultimately costs. [ should be remembered that
especially elderly persons with functional or cognitive decling are at risk of not recciving adequalte treatment.

National Library of Medicine Classification: WT 104, WV 270, WW 140, WW 620
Medical Subject Headings: aged; geriatric assessment: vision disorders; vision, low: hearing loss;
comorbidity; hearing aids; activities ol daily living: depression: home care services: Finland/epidemiology
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1. INTRODUCTION

Sensory functions include sensc of sight, hearing, smell, taste and touch. This study concentrates
on the sense ol hearing and sight. and the tenm sensory impainment in this report relers o visual
and hearing impairment.

The number of clderly people has increcased remarkably in recent decades in the wesicrn
countries. I we wanl o design and organive appropriate services for the clderly. we require
knowledge about the diseascs. inpairments (loss of psychological. physiological, or anatomical
structure or lunction) and disabilities (limitattons in Tuncltional periormance resulting from an
impairment). which influence the social, psychological and physical capacity ot the clderly and
increase the need Tor services. Visual and hearing impairments are among the most common
conditions affccting older persons. The prevalence of at least mild visval impairment is reported
to range from 7% (0 21% in individuals aged 75 years or older (Klein et al. 1991, Attebo ct al.
1996, Rubin et al. 1997). Hearing impairment exisls in approximately 40%. to 50% ol those over
the age 75 years (Moscicki ¢t al. 1983, Cruickshanks ct al. 1998, Smeet et al. 2002).

Visual or hearing impairment either individually or combined may compromise an older
person’s ability to pecform routing activities that define social roles and contribute to guality of
lite. Diminished vision has been associated with a greater rate of hip fractures, mortality, and
disability in functional status. [t may also be assoctated with depressive mooed and incercased risk
to become institutionalized. Vision loss has been ranked behind arthritis and heart discase as the
third most common chronic condition that forces elderly persons 1o require assistance with
activitics of daily living (LaPlante 1988). Hearing impairment has been associated with a higher
subsequent risk [or nursing home placement and cognitive decline, poorer quality of lile,
depressive symptoms, and also with a decrease in the Instrumental Activities of Daily Living
(1ADLs) —lunctlions.

As with many other health problems encountered in the aged, visual and hearing impairment
remain often undiagnosced and untreated. The reasons Tor this may be poor knowledge about the
possibililies of treatment and rehabilitation ol these impairments, denial ol such loss, and
insufTicient support from involved professionals. Even though hearing impairment s not usually
medically curable; it is often remediable with appropriale  audiological evaluation and
rchabilitation {for example fitting of hearing aids or other technical devices). The ability to
remediate visual disability depends on the cause of the underlying impairments and their relative
susceptihility to treatment. Sight can be dramatically improved by some surgical procedures e.g.
cataracl surgery.

Since the prevalence of these impairments increases with age, some elderly persons have

simultancously visual and hearing impairments. These combined sensory impairments lcad to
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considerable sensory  deprivation. Though there is some knowledge about singlc sensory
impairment, very litile is known about combincd sensory impairment and its prevalence and
consequences 1n this age group. The present study was undertaken o determine the prevalence
and implications of functional visual and/or hcaring impairment, cspecially combined sensory
impairment, in a general population aged 75 years or older in Finland. Special challenges relaled

(o the trealment of these impairments were also studied.

2. REVIEW OF THE LITERATURE

2.1 Screening for visual and hearing impairment in primary health care centers

2.1.1 Screening for visual impairment

Sight may bc differentiated into several qualities such as visual acuity, visual ficld, contrast
sensitivity, durk adaptation and color vision. The ability ol the eye 10 recognize those small details
an which the gaze 1s fixed is called viswal acuity. Visuval acuity for distance is vsually tested by
ditTerent optotypes ol Snellen’s charts (Gabricls 1969, Deederer 19703 and for near by (he reading
charts. A visually impaired elderly patient has usuaily the lirst contact with the public health care
syslem via their family physician in a primary health carc cenier. [n such circumstances there are
only limited possibilities 0 conduct an examination lor eye discases. In practice, the only
paramcter that can be measured is visual acuity for distance or near and an cvaluation of
inlraocular pressuore.

Screcning of visual impairment has been recommended because visual problems among the
aged are ofien notl documented as medical services, even though in the majority ol older people,
vision can be improved with appropriate treatment. Abyad (1997) has reporied thal primary care
screening 18 important 1o preserve sight and (o prevent disability. Howcever, other studics
examining the elliciency of screening test lor eye conditions in clinical-based populations have
reported nconsistent resulls (Woods ot al. 1997, Wang et al. 1998, Ivers ot al. 2001). The vision
tests currently in use are nol particuladly good at deiecling eye discase 1 compared with lhe
complcte examination performed by an ophthalmoelogist. Smecth ¢t al. (2004) published a
syslemalic review aboul the effects of mass screening of asympiomalic older people Tor visual
impairment. They found no improvement in vision as a resull of sereening at two 10 four years
aficr initial examination. They reporied that this may be duc (o the lack of a clear plan of

intervention for the visuval problems encountered in the screening phase.



2.1.2 Screening for hearing impairment

Primary cure has been criticized for its lack ol abilily W recognize hearing impairment (Parving et
al.1992). A hearing problem is casy to overlook or to simply consider as a part of normal aging.
Screening for hearing impairment has been mentioned as one cffeclive method 10 improve the
carly detection of the hearing problems in the aged (Lichtenstein 1992, Bunnag ct al. 2002).
Screening for hewring impairment should starl wilh an oloscopic evaluation and removal of
cerumen that sometimes tolally occludes the external auditory canal. The whispered and spoken
voice lests are olilen used as the Mrst sereening methods (Macphee et al. 1988) of the hcaring
capacily. The only requirement for these tests is that there should be silent surroundings. Eckhol
ct al. (1996) reported that the whispered voice test could be a valuable test for assessment of
hearing impairment in general practice. Pirozzo et al. (2003) reported 90% or 100% sensitivity
and 70% 1o 87% specificity of the whispered voice test among adult in their review article. They
concluded that the whispered voice test is a simple and accurate test for detecting hearing
impairment. The greatest difficulty is standardization ol the testing procedure (Ioudness of the
whisper and leters, number or word sclection lor testing ).

A more standardized method is a pure-tone audiometry, which attempts 10 determine the
minimal pereeived sound intensity through carphones. It can be performed in general practice and
it is usetul in identilying paticnts with no need of Turther audiclogical examination (Karlsmose el
al. 1998). This mcthod is also available in many primary health care centers in Finland and is
widely used. An important hearing aid evaluation method is a speech audiometry. It defines the
word recognition capacity and if that is very poor, the amplhilying of sounds with a hearing aid
docs not help the patient in any practical way. This measurcment is mostly donc in special
audiological centers.

Furthermore. standardized guestionnaires have been vsed in sercening ol subjective hearing
disability in this age group. Nondahl et al. (1998) used sell-reported data (rom the en-question
Hearing Handicap Inventory For the Elderly-serecning Version (HHIE-8). and four additional
questions were compared with hearing impairment as measured by the pure-lone air conduction
audiomelry. They reporied. (hat the single question ™ Do you feel you have a hearing loss? © was
the most sensitive question. Even though the sensitivity was only 71%: they commented that tor
some applications that single question might be suilicient Tor prevalence surveys of hearing
impairment among older adults. Gates et al. {2003} reporied that ome global question:™ Do you
have a hearing problem now?” was more eifective than the detailed questionnaire (HHIE-S) in
identitying older individuals with unrecognized handicapped  hearing  impairment.  They
encouraged primary care physicians to ask their patients aboul hearing problems.

Mulrow el al. (1991) reported in their review article that screening elderly adults for hearing

impairment in a primary care selting is a rational practice and it is best done with an audiometry
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or a screening questionnaire (HHIE-S} or both. Also Yuch ct al. (2003) reported in their review
article that older adults can be screencd Tor hearing impairment using simple  methods
faudiometry, a combination of oloscope and an audiometry, HHIE-S}, even though the value of
routine screening for improving paticot outcomes has not been evaluated i a randomized clinical

trial.
2.2 Definitions of visual and hearing impairment

The generally applicd dentification ol visual impairment is determined by a complete cye
examination performed by an ophthalmologist and the measurement of visual ficlds. The World
Health Organization (WHO) criteria for the visually handicapped arc uscd to determine visual
impairment in the BEuropean Union (EUWU-countries. A person is identilicd as being visually
handicapped. if he or she has best-corrected. visual acuity less than 8.3 (LogMAR + 0.5) in the
heiter eve, or the visval field is equal o or less than 20 degrees (WHO 1973,

Correspondingly, the gencrally applicd identification ol hearing impairment is deicrmined by an
aural examination and a standard audiomeiry. At leasi (wo dilferent delinitions are used in
Finland. The WHO criteria identify a person being as at Ieast mildly aurally handicapped, if the
average hearing threshold levels, over the frequencies 0.5 to 2 kHey, are cqual o or execeding 26
dB for the better ear measured by a standard audiometry (WHO 1991). The EU-crileria deline this
threshold point “exceeding 20 dB™ (frequencics 0.5-4 dB) (EU Work Group, 1996).

2.3 Common diseases causing visual and hearing impairment among elderly

populations

2.3.1 Diseases causing visual impairment

Aging is accompanicd by various physiclogical changes in vision. Some of the changes are
normal age-relaied phenomena (the capacity to adapt 10 a change in light inlensity, a decrease in
color discrimination), and somec of these begin as carly as middle-age {loss ol ability Tor
accommodation in the lens). A major loss ol vision is a symplom of some discases.

The cause of visual impairment depends on age and ihe population being investigated. In The
Framingham Eye Study, lrom the study population (2631 participants) aged [rom 52 10 85 years
16% had cataract, 9% macular degencration, 3% glaucoma, and 3% diabetic retinopathy (Kahn el
al. 1977, Leibowilz et al. 1980). Perdisalo (1990 reported that in 36% of blind instilutionalized
geriatric patients, glavcoma was the cause of their blindness. Many studies have reporled that the

most predominant causes ol visual problems in persons younger than 75 years arc myopic
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degencration, diabetic retinopathy and optic neuropathy but for individuals older than 75 years the
causes lend (0 be age-related macular degencration, cataract, and glaucoma (Klaver ot al. 1998,
Weih et al. 2000, Hyman et al. 2001, Michon et al. 2002, Dineen et al. 2003, Buch et al. 2004,
Evans 2004, a and b, Hsu ¢t al. 2004). Duc to the increasing incidence of diabetes in Western
countrics, the numbers of paticnts with diabetic retinopathy will increase also among the older age
group. In the developing countries, one of the most common reasons of blindness is infection of
the eve (e.g. “river blindness™).

Visual impairment is often undiagnosed and untreated in the clderly (Attebo ct al. 1996, Reidy
ct al. 1998, Munoz ct al. 20000, Recently. it was reported that simple uncorrected refractive error
(“old improper speclacles™) is the most commen cause of bilateral visual impairment across all
decades of lite but cspecially in those aged 80 years or more (Weih et al. 2000, VanNewkirk M ot
al. 2001, Michon et al. 2002, Munoz ct al. 2002, Dincen et al. 2003, Evans ¢t al. 2004.4) and
furthermore adequale implementation of surgery to treal cataract could reduce visual impairment
remarkably (Rahmani B et al. 1996, Klaver et al. 1998, Buch ot al. 2004).

The strategy 1o remediate visual disahility depends on the cause of the underlying impairment.
No proven mcthods (o prevent cataract are currently available and surgery is the only form of
treatment (Snellingen et al. 2004). However, in many cases it is very clfective (Klaver et al. 1998,
Buch et al. 2004). If the underlying cause is pure refractive crror of the lenses, then this could he
improved by optical correction or by operation. Since the visual impairment caused by glaucoma
is irreversible, carly detection is essential. Lowering of intraocular pressure by medication or hy
surgery prevents progression al both the carly and late stages ol the discase (Weinreb et al. 2004).
Photodynamic therapy with verterporfin in people with choroidal ncovascularisation due 1o age-
reladed macular degencration (“wet”™) is ctfective in preventing visual loss (Lec et al. 2004,
Wormald el al. 2004), but unfortunately no curalive (reatment for age-related macular
degeneration currently exists (Byrnc ef al.  2003). Early detection of diabetic retinopathy by
regular examination of the macula is important because this symptom can also be elfectively

treated.

2.3.2 Diseases causing hearing impairment

There are also age-relaied changes occurring in hearing ability. These changes usually start in
middlc-age. and their tirst sign is the loss of mostly high frequencics from the hearing range. The
changes may advance from difficulties o hear in noisy surroundings 1o almost total loss of
hearing. For many patients, hearing impairment is gradual and is not allen perceived. People seck
help when they become aware of the problem, not when it begins. Three phases of deterioration of

hearing capacity have been described: the preclinical phase, the phase interlering with social
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commuanication (hearing impairment greater than 30 dB for 2 kHz) and the phase of social
isolation (Cohn 1999).

The most common form of hearing impairment observed in older individuals is termed
preshyacusis, an age-associaled bilaleral sensorincural high frequeney loss. The term preshyacusis
comes from the Greek words presby {older) and akousis (hearing). The exact cavse ol ihe
complainl remains undelermined, even thowgh many eticlogical mechanisms have been proposed.
Genetic Taclors (Gates ¢t al. 1999, Liv et al. 2001, Toppila et al. 2001, DeSiclano et al. 2003),
atherosclerosis of the inncr car circulation system and cellular degeneration of the neural
apparatus have been described as the main cxplanatory factors for presbyacusis (Cohn 1999,
Christensen et al. 2001). Yuch et al. (2003) published a review concerning screening and
management of adult bearing impairment in primary carc. They reporied that cerumen impaction
and chronic otitis media may be present in up 10 30% of clderly paticnis with hearing impairment
and a primary care clinician can treat these symploms.,

Wallhagen ¢t al. (1997), Davanipour ct al. (2000) and Cruickshanks et al. (2003) have
conducted longitudinal studics on the risk factors for hearing impairment. Wallhagen ct al. (1997}
reported that the higher incidence of hearing impairment over the past 30 years was associaled
wilh potentially high-noise-exposure occupalions for men and with symploms and condilions
associaled with ololoxic drugs use For both men and womcen. Davanipour et al. (2000} reporied in
their 2-year [ollow-up, that age group, male sex, hyperlension, arthritis, signilicant depressive
symplomology and cver having consumed alcohol were jointly associated with hearing problems.
Cruickshanks ¢t al. (20033 reporied thal male sex, occupation (high-nose), and education (higher
level proteet} were associated with the incidenee of hearing impairment after adjusting for age (5-
year follow-up).

Typically, age-related hearing impairment is nol medically curable, The rehabilitation sirategy
depends on the paticot’s communications necds. The treatment of preshyacusis includes emotional
support {rom family members and health care proflessionals, covironmental modilicalion, and the
use of various types of assistive histening deviees (c.g. telephone and television amplibiers, hard
wired comnunication devices) and/or hearing aids (HAs). However, only 10-40% of older adulis
with hcaring impairment possess a HA {(Gates ef al. 1990, Davis 19935, Karlsson ct al. 1998,
Popelka ct al. 1998, Barton ot al. 2001, Sorri ¢t al. 20014 and b, Johansson et al. 2003).
Furthermore, oo often the treatment compliance (hearing-aid vuse) is poor in this age group (Sorr
ctal. 1984, Ward ct al. 1993, Popclka ct al. 1998, Smecth ot al. 20023,

In Finland, HAs are mostly obtained [rom the hearing centers, which are a part of sccondary or
terhary health care level. The basis for a HA prescription are the subjective nced of ampliheation
and the average hearing threshold levels, over the (requencies 0.5, 1, 2 and 4 kHz, cqual 0 or

exceeding 30 dB for the better car. 1o this age group. persons usually reccive caly one HA.
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Currently, the most common madel is the analogue, single channel, behind-the-car device. In the

luturc, the provision of digital signal processing HAs will be more conumon.

2.4 Prevalence of visnal and hearing impairment in the aged

2.4.1 Finnish surveys of the elderly

The occwrrence ol the visual and hearing problems has been studied in as a component ol wide
surveys of the elderly in Turku (Ruikka et al. 1984), Helsinki (Valvanne et al.1992). and Tampere
(Jylhi ¢t al. 1992). Ruikka et al. (1984) rcported that 45% of women and 41% of men aged 75
years o1 older had such a low hearing capacity that they had dilliculties (0 hear when they were in
a group. Furthermore, 24% ot these women and 22% of men had such a low visual acuity that
they had difficulties (0 read. According to Jylhid et al. (1992) the equivalent proportions
concerning the hearing acuity was 39% among women and 68% among men aged 80 years and
older, and with respect to the visual acuity, 47% among women and 43% among nien in this old
age group. In the Helsinki aging study, Valvanne et al. (1992) reporied that 15 - 40% of men and
15 - 35% of women aged 75 years or older could not hear a whispered voice, and ¥ - 27 % of men

and 11 - 34% of women in this age group had dilTiculties o read small ext.

2.4.2 International epidemiological eye studies

Many large population- bascd cpidemiological studies have provided precise estimales ol the
prevalence and causes of visual impairment among the aged (Table 1) Both sex (women) and age
(older) have been shown te be independent predictors of poorer visual acuity. The prevalence of
at least mild visual impairment (visual acuily worse than 0.5 or LogMAR + 0.3) among
individuals aged 75 and older was 21% in the Beaver Dam Eye Study (Klein R ¢t al. 1991), 17%
in the Bluec Mountains Eve Study {Aticho et al. 1996), 7% in the Salisbury Eyc Evaluation project
(Rubin ¢t al. 1997). and 15% in the Rotterdam Study (Klaver ot al. 1998). Hiikkingn {1984)
reported that 13% of (he study population (in the city of Turku) aged 75 years or older had best-
corrected visual acuity equal to or less than 0.3, According (o the study of Hirveld (1995) [2% ol
persons aged 70 years or older - in the residential arca of the ity of Qulu - had visual impairment
identilied by the WHO criteria (WHO 1973).
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Table 1. Summary of population-based prevalence studies concerning visnal impairment.
All the studies used a standardized ophthalmologic examination and similar acuity charts,

and tested the best~corrected visual acuity.

Study N Prevalence of at least
Agc (ycars) mild impairment
The Baltimore Eye Survey: 5300
Tielsch et al. 1990 240 12%
The Beaver Dam Eye Study: 4926
Kiein R et al. 1991 43-86 I
The Blue Mouniains Eye Study: 3647
Attebo et al. 1996 =49 10%
The Salisbury Eye Evaluation Study: 2520
Rubin et af. 1997 65-84 S
The Rotterdany Study: 6775
Klaver et al. 1998 =55 9%

N; Number of participants, ' Snellen equivalent equal to or worse than 20/40.

2.4.3 International epidemiological hearing impairment studies

Many epidemiological studies of the extent of hearing impairment among the elderly population
have alse been published. Results differ according 1o the methods used and the definitions for
hearing impairment. Many studies repori that ithe odds of hearing impairmeni increase with age
and arc greater for men than women. The results of seleeted large international prevalence studics

are seen in Table 2.
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Table 2. Summary of large (N>1000) international prevalence studies concerning hearing

impairment. In these studies, the hearing impairment was measured using the pure-tone

audiometry.
Study N Measured hearing Prevalence
Agc impairment; ol hearing
{ycars) average Lhreshold impairment (%)
point (dB)
The Framingham Heart Study: 2293 BEHL 25
Maoscicki et al. 1985 S7-89 0.5 - 4 kHz 42-47
British Study ol hearing 2662 BEHL 25
impairment: =15 yoars (3.5 - 4 kH» 16
Davis 1989 T+ 60
The Epidemiology ol Hearing 3753 WEHL 25
Loss Study: 48-92 (G.5-4 kHx 46
Cruickshanks et al. 1998
NHANES 2506 BEHL 25
Renben et al. 1998 55-74 I-4kHz 35
Australian study 9027 BEHL 25 .
Wilson et al. 1999 =15 yeurs 0.5 -4 kHz =<
71+ 74
The Blue Mountains Hearing 2015 BEHL 25
Study: 55-99 (+.5-4 kHz 34

Sindhusake et al. 2001

N: Number of participants. BEHL: Better car hearing level, WEHL: Worse car hearing level,
NHANES: National Health and Nutritional Examination Survey.

The prevalence of hearing immpairment has also been studied m Finland {(Uimonen et al. 1997,
1999). According to Uimonen ct al. (1999 33% of the study population aged over 75 years in
Northem Finland had a hearing impairment as delined by the WHO crileria but il one used the

EU- criteria then almost 63%: of them were hearing impaired.

2.4.4 Prevalence of combined sensory impairment

The prevalence of combined sensory impairmient has carlicr been reported only in a few studies
(Table 3). The prevalence rale has ranged from 2% (Carabellese et al. 1993) up o a value of 13%
(Keller et al. 1999, Crews ct al. (2004) reported an 8.6% prevalence rale among adult = 70 ycars,
and Bergman et al. (2001} reported a value as high as 22% in the age group over 81-year old

Gothenburgers.
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2.5 Associations and consequences of sensory impairments in the aged

2.5.1 Associations and consequences of visual impairment

Scosory impairmenis have serious consequences also in this age group. Diminished vision has
been associated with Galls (Harwood 2001, MceCarty et al. 2002), a greater rate of hip ltaclures
(Felson et al. 1989, Commings ¢l al. 1993, Ivers ot al. 1998}, mortality {(Thompson ¢t al. 1989,
McCarty 2001, Reidy A et al. 2002), nursing honie placement (Osterweil el al, 1995, Wang et al.
2003), and disability in lunctional status (Carabeilese et al. 1993, Rudberg ¢t al. 1993, Sahive et al.
1994, West ct al. 1997, Wallhagen et al. 2001). When (he visuval acuily is worse than 0.5
(LogMAR + 0.3), it doubles the risk of [unctional disability compared with normal vision
{Dargent-Molina i al. 1996). Also Valvanne ct al (1992) reported an association heiween visual
impairment and problems in the 1ADLs in the Helsinki Aging study. Furthermore, visual
umpairiment has been associated with depression (Carabellese of al. 1993, Rovaer ot al. 1998, Ip ot
al. 2000, Brody el al. 2001, Tsai ¢t al. 20037 in this age group. Nursing home residents with visual
impairment are in need of greater assistance with activities ol daily living {ADLs) than their
visually intact peers (Marx el al. 1992). Additionally community-dwelling clderly persons with
visual impairment more oflen need help with the TADLs {Branch et al. 1989, Kelly 1995},

The consequences of visual impairment have been studied as a part of the longitudinal Beaver
Dam Eye Study {(USA} and the Blue Mountains Eyve Study (Australia). The baseline examinalion
of the Beaver Dam Eyc Study was conducied between 1988 and 1990 (4926 participants), the
five- year lollow-up between 1993 and 1995 (3684 participanis), and the len-year lollow-up
heiween 1998 and 2000 (2764 pariicipants). During the live-year follow-up 9.5% of the
population had died (Klein R ct al. 1993). After controlling tor age and sex, there were three
factors, nuclear sclerolic cataract severily, calaract surgery and visual impairment, which were
noted as risk indicators for poorer survival. The five-year follow-up data also revealed a
consisienl relationship between lalls, fraciures, gait time, and visual functions (Klein el al. 1998,
Klcin et al. 2003,a). With a 10-ycar follow-up, Klein ¢t al. (2001} reported that people who were
75 years ol age or older at baseline were 13 tines more likely o sulfer the development ol vision
impairments than people younger than 73 years of age ot baseline. Those who were 75 years or
older at bascline and cotered a nursing home over the 10-year period were 2.6 times as likely o
develop visval impairment as those 75 years or older who did not enler a nursing home or group
home. Furthermore, Klein ct al. (2003,b) reported that poorer visual capacity was associaled with
the siowesl gait lime, the lowest peak expiratory Now rate, handgrip strength, and inability o

stand up from the scated position in one try.
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The Blue Mountains Eye Study is a population-based sludy of eye diseases in older community
dwelling people aged 49 years or older. Participams (3634) underwent a detailed eyc examination
for the lirst time between 1991 and 1993 (Aucho et al. 1996). Aller live years, 2326 subjects
returned to the follow-up examination. During the 5-year follow-up time. 604 of the participants
had died. After adjusting for Tactors known to be significantly assoclated with mortality (age,
male sex, low sclf-raled health, low sociocconomic status, systemic medical conditions, and
ncgative health risk behavior), the presence al bascline of any visual impairment  was
independently associaled with increased mortality risk (Wang et al. 2001). Ivers el al. {1998,
2003) reported that visual impairment predicts the inercased risk of talls and hip fractures and
Wang et al. (2003} reporied 7% increase in the risk of subsequent nursing home placement lor
those with bascline visual impairment. Furthermore, noncorrectable visual impairment was
associaled with reduced health-related quality of life and self-rated health (Wang et al. 2000, Chia
et al. 2004}, Even unilateral visual impairment caused by eye diseases had a measurable impact on
the health-related quality of life (Chia ct al. 2003). Visual impairment affected negatively the
independence of elderly people, particularly older women, and it increased the use ol community

support service (Wang ct al. 1999a, h).

2.8.2 Associations and consequences of hearing impairment

Hearing impairment has been associated with poorer quality ol lile (Mulrow et al. 1999,
Carabellese ot al. 1993, Maggi et al. 1998, Strawbridge ct al. 2000, Espmark et al. 2002}, and
depressive synploms (Herbst et al. 1980, Jones et al. 1984, Carabellese et al. 1993, Caccialore et
al. 1999, Tsuruoka ct al. 2001). Furthcrmore, Bazargan ¢t al. (2001) has reported that impaircd
hearing capacily showed a signiticant relationship with paranoid ideation. An association belween
hearing impairiment and worsened functional status has been found in many studies (Carabellese
ct al. 1993, Lee ot al. 1999, Keller et al. 1999, Wallhagen ct al. 2001, Dalton ct al. 2003).
However, in at least two studics, those subjects with hearing impainment did not show any major
loss in ADLs (Mulrow et al. 1990, Rudberg et al. 1993). Hecaring impairment has also been
associaled with shortened survival in men. The impact of hearing delicit on mortality was
mediated by psychosocial parameters (mood and social relationship levels) (Appollonio ¢t al.
1995). Furthermore, poor hearing has been shown 1o be associaled with higher subscquent risk lor
nursing home placement (Osterweil et al. 1995).

The conneetion between hearing impairment and cognitive function 1s complicated. Uhlmann ot
al. (1986) reporied in their longitudinal study that a decline in cognitive Tunction {aller one year
follow-up) in senile dementia of the Alzhcimer’s type was nearly twice as greal in the group with

hearing impairment even when controlled for age and initial cognitive function. Cacciatore et al.
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(1999) 1 their cross-sectional study detected a strong relationship between decrcasing hearing
function and cognitive function and this was independent of the cffect of age and education.
Ansiey ct al. (2001} did not ind any associalion belween hearing impairment and cognilive
domain during a two-ycar follow-up.  As a part of the Framingham Hcart Study. Gates ct al.
(2002) reporied (3-12 year {ollow-up) that central audilory speech-processing delicils may
represent an early manifestation of probable Alzheimer’s discase and may precede the actval

diagnosis of dementia by many years.

2.5.3 Associations and consequences of combined sensory impairment

Double sensory impairment Ieads 1o a considerable sensory deprivation. Litlle is knowan aboul the
conscquences of combined sensory impairment in the aged. Keller et al. {199%) and Reuben o al.
(1999) reported in their studies (hat there was an associalion between combined sensory
impairment and functional decline (Tabic 3). Reuben ct al. (1999} reported thal thosc with hearing
impairment, vision impairment and both impairments demonstrated higher rales of moriality,
ADL dependency., and 1ADL dependency than people withoul sensory impairmcent 10 years afler
collection of the baseline data. Those with dual sensory impairment demonstraled the greatest
decling in funetion and the greatest rates of mortality.

Parmindcer ct al. (2004} reported that individuals with both sccing and hearing disabilitics had
the grealest TADL restrictions, (oflowed by persons with only secing or hearing disabilitics.
Carabcllese ¢t al. (1993} reported an independent association beiween a delicit in hearing or
visual modality and an increased risk of low mood level but no interaction between hearing and
visual impairment on their depressive score. Crews et al. (2004) investigaied the health, activity,
and social participation ol people aged 70 years or older with vision, hearing or combined
impairments. They reported an additive impact of hearing and visual impairments on these

modalitics.
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3. AIMS OF THE STUDY

The aims of this study werc:

1) To determine the prevalenec of functional visual and/or hearing impairment in the gencral
population aged 75 years and over in Finland, and to cvaluate il there 1s an association

between functional sensory impairments and activities ol daily living {Substudy ).

2) To study an association between functional sensory impairments and depression
{Substudy 1.

3) To ascertain reasons for the lack of eye cxamination in the visually impaired clderly
population and to obtain estimaics of how many of those with poor vision could be helped

by cataract surgery or by provision of new correcled spectacles (Substudy T},

4y To evaluate the use of hearing aids in a population aged 75 years and older in the city ol

Kuopio in Finland {Substudy IV).

5) To assess the use of home care services among sensory impaired community-dwelling older

persons (Substudy V).



4. SUBJECTS AND METHODS

4.1 Study populations

This study was a part of the population based Kuopio 75+ study, which was being carried out in
the collaboration between the University of Kuopio and the Social Welfare and Health Ceater of
Kuopio. Kuopio has a population of 86 000 inhabitants; 5.3% of them being 75 years old and
older (4518 individuals}. Scventy-four percent of these clderly individuals were female and 26%
male. The random sclection was perlormed by the computer center of the city of Kuopio. Il was
done scparately lor females and males and (or dilfferent age groups. Thus the sample was
representative of (the respective age groups and genders. The identification numbcers of citizens al
least 75 years old in the city ol Kvopio were wranged in a random order. Every sixih person was
selected to the primary sample. The primary study sample consisted of 700 persons, which was
15.5% of the entire age group {Figure 1) O those persons cligible, 601 participated in ihe

standardized interview and geriatric assessment between January 1998 and January 1999,
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Figure 1. The participants of the Kuopio 75+ study and the number of subjects in each

substudies.

Randomly selected Kuopio 75+ study group:

700 subjects aged 73 years or older

{on January 1, 1998)

26% male, 74% female
mean age 81 ( SD=5) years
894 community-dwelling

h 4

Non- participants: 99 (14%) subjects
79 (807%:) refused 10 take parl
15 (15%) dicd belore examination
5(5%:) could not be contacted

Participants: 601 (86% ) subjects

20%: male, 74% lemale

mean age 81 (SD= 35 ) ycars

MMSE 24 (5D=6)

874%: community-dwelling

¥

F

A

F

Y

Substudy I
488 subjects

Substudy 11
470 suhjcets

Substudy 111
512 subjects

Substudy IV
601 subjects

Substudy V
463 subjects
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Due to different exclusion criteria in cach substudy, the study populations in the substudies
differed somewhat lrom cach other. The basis of cach substudy group was the Kuopio 75+ - study
population (congruent to the hearing aid use- study population). The study populations and

exclusion criteria in cach substudy arc scen in Tablc 4.

Table 4. The populations of the substudies. The basic population was the Kuopie 75+ study

population.

Substudy Subjects (N) Excluded Exclusion crileria
- seX subjecls (N}
- mcan age
- MMSE {mcan}
- community-
dwelling (%)

Functional stalus: 488 113 unreliable visval or hearing
“735% lemule Ssling

Substudy 1 73% Iumalc lesting
- 81 yoars

- MMSE 26

- 95%

Depression: 470 131 unrcliable visual or hearing
- 73%: fem: ine e
Substudy [1 73% Iumlc lu:tmg”(_)r m.wmpl_t.lc,
- 81 years depression stalus inventory
- MMSE 27
- 96%:

Eyc examination: 518 83 unrcliable visual testing
- 73% lemale

Substudy [11 3% I_Lmdk'
- 81 years

- MMSE 25

- 92%

Hearing aid vse: 601 0 none
- FAG Teole

Substudy [V T4 I_Lmdk'
- 81 yoars

- MMSE 24

- 87%

Service use: 463 138 unrcliable visual or hearing

Substudy V -73% I'ciT]alc lesting or institutional care
- 8{} ycars

- MMSE 26

- 100%
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4.2 Methods

All participants were interviewed and cxamined by a geriatrician (A.Vatancn, MD) and a trained
nurse (L. Pelkonen). The standardized intervicw and the examination lasted approximately four
hours (two separate visits) and were carried out in a primary health care center or at home
(nursing home residents and house-hound participants). The interview elicited data regarding the
participant’s sociodemographic characteristics, gencral health history and the level of ability in
daily activities and mood. The cognitive function was screened by the Finnish translation of the
Mini-Mental State Examination (MMSE) (Foistcin et al. 1975).

4.2.1 Assessment of functional visual acuity

The visual examipation consisted of an assessment of binocular visuval acuity for both distance
and near. corrected with the patient’s own spectacles {Appendix). No extra illumination was used
during the examination. A Sncllen charf with E-letters (Deederer 1970) was used in testing the
visual acuity Tor distance. The test distance was live melers. The visual acuily can he tested [rom
(110 - .23, which means log,, minimunt angle resolvable (logMAR) +1.0 to -0.1 according to the
methods recommended by Ferris et al. (1982). The identification ot the correct position of at least
four of five E’s was necessary 1o indicate sulficient visual acuity lor any given line,

The reading charts designed by the Finnish Center for Visually Impaired were used when
testing the visual acuity for near. The test distance was equal o which was recommended in the
charts (40 ¢cm). A wholc line should be read correetly to be accepted for that visual acuity to he
registered Tor that line. The reading acuity can be tested {from 0.10 10 1.00 (logMAR+1.0 (0 0.0).
These methods for sereening were chosen because of their availability in every primary health
care center in Finland. The functional visual impairment was regisiered, il the binocular visual
acuity, either in near or distance vision was less than (0.3 (logMAR+0.5). This (hreshold was
cmployed based on the World Health Organization criteria for visually handicapped (WHO 1973).
We could not undertake a more thorough identification of visval handicap because it was not
possible 1o induce a complete eye examination performed by an ophthalmelogist. This accounts

lor our decision 1o use lerminology of “functional visual impairment™ in our reports.
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4.2.2 Assessment of functional hearing acuity

The survey was not intended 10 assess the status ol absolule hearing acuily, bul rather the presence
of “functional hcaring impairment”™. A functional hearing impairment was defined in three ways.
First ol all, it was registered it the interviewed person had a clear difTiculty in conversation due W
a poor hearing acuity as obscrved by the nurse (Appendix). The conversation distance was onc
meier.  The hearing impainuent of these subjects was conlirmed by ihe reported diagnosis ol
presbyacusis in the medical records. Secondly, it was registered if the person expressed that his or
her main health problem was difficulty in hearing. Thirdly, 1t was registered il the person had

carlicr been provided with a hearing aid.

4.2.3 Different groups with functional sensory impairment

Subjccts, who had both visval and hearing impairments, were classilied as having combined
functional sensory impairment. Based on the screening of hearing and visual acuity, the subjects

were divided nto four groups:

) Subjects with adequate sensory functions (ASF)
2)  Subjects with Tunctional hearing impairment but adeguate visual Tunction (FHI)
3)  Subjecls with Tunctional visual impairment but adequale hearing lTunction (FVI)

4} Subjects with combined functional sensory impairment (CSI)

4.2.4 Assessment of functional capacity

The Activitics ol Daily Living (ADL) were cvalualcd by the Barthel-index (Collin ¢t al 1988,
Wade et al.1988) and (he Instrumental Actividies of Daily Living (LADL) by the IADL-scale of
Lawion and Brody {Lawton ct al.196Y). The Barthel-index consists of en questions aboul the
individual’s ability to function in the basic arcas of sclf-care: feeding, moving from wheelchair to
bed and relurn, personal hygicne, sctting on and ofT toilct, bathing, walking on a level surface,
ascending and descending stairs, dressing and control of howels and bladder. The total score can
vary from § 1o 100 (help needed in all activitics - independent in all activitics).

The [ADL-score includes cight guestions about the person’s ability to manage more complex
Lasks necessary for independent living: shopping, cleaning, cooking, washing clothes, paying

bills, using the phone, taking care of personal medication and using public vehicles. Every
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question is scored cither (2 or 1 point, thus the total seore ranges from (0 1o 8 points with 8 points

meaning that no help is needed.

4.2.5 Assessment of depression

A geriatrician interviewed the subjects and "The fourth edition of the Diagnostic and Statistical
Manual ol Mental Disorders” (DSM-1V) operationalized criteria were used to determine whether
they miel the criteria for “major depressive episode”™, “dysthymic disorder” or “depressive disorder
ner otherwise specilied”. The Finnish translation of the Zung Depression Status Inventory (DS1)
{(Zung 1972) was used 1o estimate depressive symptoms. The DSI is a semistructured interviewer-
rated inventory measuring various psychological and somatic symptoms of depressive illness. It
comsists ol 20 questions; cach of these ilems is raled on a scale of one © four, i.c. the higher the
score, the more severe the disturbance. The total DST scores range from 20 to 80, such that a sum
score [rom 40 to 47 is associated with minimal o mild depressive illness and scorcs cqual (o or
grealer than 48 strongly suggest clinical depression in older populations (Zung 1972, Okimoto et
al. 1982,

4.2.6 Assessment of the eye examination

The primary assessment of visual acuity was conducied in 1998, At the beginning ot 2002, the
patient documents of the visually impaired subjects were reviewed in the local hospital (the
Universily Hospital of Kuopio). Alter that a list of those visually impaired subjects, who had not
been investigated in the local hospital, was sent to all local ophthalmologists. They were inguired
il these subjects have been investigated in the privaie sector. Betore that questionnaire, the local
ophthalmologists were informed about the study protocol al a prolessional sociely meeting. 11
they did not reply w the questionnaire, they were contacted personally by phone call. 1t was
conlirmed whether an ophthalmologist bad examined (hese visually impaired subjects and if their
visual acuity had been corrected by cataract surgery or by the provision of new spectacles during

the Tollow-up time.

4.2.7 Assessment of hearing aid (HA) use

Questions concerning the possible provision of & HA, and the use of HAs were included into the
standard questionnaire (Appendix). Patient documents in the local hospital and in the primary
health care centers were also reviewed and cheeked from their notes it these Kuopio 75+ study

subjects had carlicr been provided with a HA. The subjects were asked how oflen they uscd their
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HAs. If they said, they did not use it at all; they were reported 1o as non-users. If they used it all
the time when they felt the need of amplilication: they were reported to as full-time users. Finally
if' they said, they used the HA only occasionally or somelimes; Lhey were reported 1o be part-time

uscrs. The subjective reasons for the non-use of the HAS were inguired and recorded.

4.2.8 Assessment of home care service use and costs of this service use

Home care services were divided into three ditferent groups: homte nursing, home help and meals-
on- wheels. Home nursing 18 organized by the primary health care ceniers. The purposc of thesc
services 1s 10 provide medical care in homes. The number of home nurse visils may vary [rom
daily visits 1o once monthly visits. [n this study, the number of visits was reported as an average
nuniber per month. Home help provides personal care in the ADLs and [ADLs in homes and is
provided by the social service departiment of the local community. The number of these services
can vary from five times per day t0 onc visit per week. In this stedy we reporied the average
number of visits per month. The meals-on-wheels service means that a person geis a compleie
mcal delivercd to her or kis home. The meal service can be arranged daily and is provided by the
social service depariment of the local community. We reported the average numiber of mical
services provided per month,

Each subjcct had access 1o home nursing and home help as well as meals-on-wheels scryvices.
We used the tolal amount of these services and costs, which accrue 10 the communily from
delivery ol these services. We totaled together these costs and in this way cstimated the (olal costs
al the service use 1o every subject per year. The average cost of one home nursing visil was 43 €,
ol onc home help visit 28 €, and of one meal on wheels as 5 €. All costs are presenicd in Euros.
Discount rale analysis was not used, as the {ollow-up was only one year. A sensitivity analysis

was performed. The costs varied by 30% .

4.3 Statistical methods

Variables with normal {Gaussian) distribution deseriplive values were expressed by mean and
standard deviations (SD); statistical comparison between the groups was made by using t-1esi or
analysis of variance (ANOVA). The normality of variables was cvaluated by the Kolmogorov-
Smirnov stalistics, with Lillielors signilicance or Shapiro-Wilk statistics.

[l the variables did not have a normal distribution or ordinals, (hen descriptive values were
expressed by the median and interquartile range (IQR) or range: slatistical comparison between
groups was made by using Mann-Whiiney test or Kruskal-Wallis test. Measures with a discrete

distribution were expressed as counts (%) and analyzed by Chi-Square, Fischer’s exact lest or
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Fisher-Freeman-Halton exact test. Correlation coefficients were caleulated by the Spearman
method.

Median regression models (least-absolute value models) determined the relationship between
the functional sensory impairment and the ADL-scorc and the TADL-score in substudy I. Logistic
regression models with robust estimates of variance were vsed to determine adjusied predictive
values ol depressive symptoms in substudy 1T and of the use ol services in substudy V.
Furthermore, univariale and forward stepwise logistic regression analyses were used o ideatily
the predictive cffects for the lack of examination of visual impairment in substudy 111
Additionally. we used Hommel's adjustments in substudy 1V o correct the significance Tevels Tor
multiple {post hoc) testing between dilTerent groups using HAs.

The most important deseriptive values were expressed with 95 per cent confidence infervals (95%

CI). The o level was st at 0,05 m all wests,

4.4 Ethical considerations

The study was reviewed and approved by the Ethics Commitiee of the University of Kuopio and
University Hospital ol Kuopio. The participants and/or their nearest relative provided written
informed consent for participation in the study. I the subjects were detected o have untreated
health problems they were sent (o their family physician or 1o a specialist for more thorough

investigations,



5. RESULTS

5.1 Prevalence of functional sensory impairments (Substudy I)

Nincty-nine {20%) subjects of the sensory study population had a functional hearing impairment
(FHI}, 62 (13%)} cxhibited a functional visual impairment {(FVI} and 36 (7%} had combingd
sensory impairment (CS1). Table 5 shows thal there was a statistically signilicant dilference in the
mean age hetween the different impairment groups (p<{(L001) and between those with some kind
ol tunctional impairment and the adequaic seonsory functions groups (p<0.001). The mean age was
86.7 years (SD 5.0) in (he combined sensory impairment group, 81.5 years (5D 4.8} in the
functional visual impairment group, 81.7 ycars (SD 4.1} in the funciional hearing impairment
group, and 79.3 years (SD 3.4 in (he adequale sensory [unctions group.

There was a statistically significant difference in the incidence of cardiovascular discascs
between the adequaie sensory lunctions and the [unctional impairment groups {p=0.02). The
number of mstiutionalized persons was signibicantly higher in the functional impairment group

compared o the adeguate sensory funciions group (p=0.04} (Tablc 5).
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5.2 Associations between functional sensory impairments and activities of daily

livings (Substudy I)

Table 6 demonstrates lhe relationships belween sensory impairmenis and functional status. There
was a statistically significant difference in the median of the scale of the ADLs between the
functional impairment group and the adequale sensory Tunctions group (p<{L001} and also
between the different functional impairment groups (p=0.001). The median of the scale of the
ADLs was 100 (IQR: 95.10() m the functional hearing impairment and the adequale sensory
functions groups but only 95 (IQR: 75,100} in the functional viswal impairment and the combined
SCNSOry impairment groups.

The difference in the median of the scale of TADLs between the functional impairment and the
adequate scnsory functions (p<0.001) groups and belween the different functional impairment
(p=0.007) groups was also statistically significant. The median of the scale of 1ADLs was 8 ([QR:
6, 8) in the adequate sensory lTunctions group, 7 (IQR: 5, 8) in the lunclional hearing impairment
and the functional visual impairment groups and only 3 (IQR: 4. 7) in the combined sensory

impairment group (Table 6)

Table 6, ADL and TADL scale according to functional impairment and adequate sensory

function groups.

Functional impairment p value Adequate  p value
helween sensory  belween
impairment function  impairment and
groups adequale

SCOSOTY groups

Hearing Visual Combincd

Median Mcdian Mcdian Median

(IQR)  (IQR) (IQR) (IQR)
ADL 100 95 95 0.001 " 100) <0.001 d
(scale: 0-1003 " (95,100 (75,1000 (75, (X)) (95, 10
IADL | 7 7 5 0.007° 3 <0.001°
(scale: 0-83 " (5.8 (5.8) 4.7 (6.,8)

IQR= interquartile range: ADL= activitics of daily living: 1ADL= [nstrumental activitics of dail
4 £ ¥ g ¥
living.
*Barthel index. Maximum value indicales independent in all activitics.
" Lawton and Brody scale. Maximum value indicates independent in all activitics.
S .
Kruskal-Wallis iest.
d .
Mann-Whitney iesl
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Table 7 shows that combined sensory impairment bad an independent association with the
functional status even aller adjusiment Tor age and sex. Functional visual impairment had a

signilicant age and sex adjusted effect on the ADLs (p<0.001), but not on the TADLs (Table 7).

Table 7, Age and sex adjusted effect of functional sensory impairment to the ADL and the

TIADL score. Regression models were caleulated by using the median regression models.

Variable ADL p value TADL p value
Cocfhicient (95% Cl1) Coclhcient (95% CI)

Only hearing impairment — 0.35 (-0.10 10 0.80) .13 .20 (-.03 10 0.44) 0.12

Only visual impairment -4.27 {-4.85 0 =-3.09)  <0.00I 012 (-0.43100.18) 042

Combined impainment -1.32 (-2.11 10 -0.53) 0.001 -0.71 (-1.06 15 -.35) <0.001

ADL= Activities ol daily living; JADL= Instrumental activities ol daily living; Cl= Conlidence
interval.

5.3 Association hetween functional sensory impairments and depression (Substudy
I

Twenty-three percent from the population i the depression substudy (N=470) had “major
depressive episode”™, “dysthymic disorder™ or “depressive disorder not oltherwise specilied”
diagnosed according to the DSM-IV criteria. Twenty percent of subjects in the functional hearing
impairment group, 33% in the functional visual impairment group. 23% in the combined sensory
impairment group and 21% in the adequate sensory functions group had a diagnosis of some Torm
of depression. The differcnce between these groups was statistically significant (p=(1009; Chi-
Square 1esi).

Two hundred and twenty-cight (49%. [95% C1: 44 to 53]} subjects had a total score ot DS1 40
points or over. The occwrrence rate ol the DSI score equal or over 40 points was 50% in the
functional hearing impairment group, 33% in the functional visual impairment group, 70% in the
combined sensory impairment group compared 10 45% in the adequate sensory functions group.
The difference between the adequate sensory lunctions group and the functional sensory
impairment group was statistically significant (p=0.03; Mann-Whitncy 1est) but not between the

different impairment groups (p=0.14; Kruskall-Wallis test).
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5.4 Use of home care services and costs of this service use (Substudy V)

Tabic & shows the association bolween seasory [unctions and the use ol home care scrvices. There
were statistically signilficant differences between the adequaie sensory lunctions group and
functional scnsory impairment group in the use of home nursing (p=0.023} and home help
(p=0.022}. The dilferences between dillerent sensory impairment groups were also statistically
signilicant in (he use of home nursing (p=0.004) and home help (p=0.02). Only 1 1% ol subjcets in
the adequale sensory (unciion and lunctional hearing impairment groups were using @ home help
comparcd 1o 23-28% in the functional visual and combined scnsory impairment  groups.
Additionally, 7-9% of subjects in the lunctional hearing impairment and adequale scosory
function groups wsed home nursing compared o0 19-27% in (he functional visval and combined

sensory impairmcnt groups {Table 8).

Table 8, Use of home care services in the different sensory impairment and adequate

sensory function groups.

Service Functiomal impairment p value Adeguale  p value between
belween SCRSOrY impairment and
N=1R]2 impairment function  adequate sensory
il u
groups N=281 EIoups

Hearing Visual Combined
(N=95) {N=33) (N=32)

N (%) N (%) N {%)
Home help 1O(11} 14 (25) G{28) 02 30(11) {022
Home nursing T(7y 15(27) G {19 {3.004 24 (h {0023
Mcals on 14 (15} 611} 5(16) 0.76 23 (8) {1056
wheels
Any service 21 (22} 23 (42) 1134} .034 4416} <0.001

Home help: personal care in the ADL- and TADL- funclions, Home nursing: medical care
provided by a nurse, Meals-on-wheels, completc meal delivered to home, Any scrvice: any onc
al these 3 services being utilized
il . .

Chi-Square or Fisher-Freeman-Halion test

Figure 2 shows the annual costs of the use of services in dilTerent groups. Eighty-Tour peccent off
subjects in the adeguate sensory functions group did ool use any services and thus cansed no costs
al all. Scventy-cight percent in the functional hearing impairment group, 58% in the lTunctional
visual wnpairment group and 66% in the combined sensory impawment group did not use any

services and thus caused no costs.
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On average, 10% of subjects in the functional visual impairment and combincd sensory
impairment groups required so much care (hat their annual scrvice costs were al least 10000 €

(Figure 2},

100 t [ Adequate sensory functions
a0 - Fd Functional hearing impairment
4 = E3 Functional visual impairment
- 80 __ — B Combined sensory impairment
@ 70 4
O J
L
o B0
:3 -
3
w50
D -
S 40 -
a 30
o J
& 20 -
10
O -

No <1000 1000 50'00 16000~
cost 1o to
4989 9999
Total Cost (Euro)

Figure 2. Anmual costs of the use of home care services in the different sensory impairment

groups.

The mean of the annual costs was 800 € (0 - 20 100 €) in the Tunctional hearing impairment
group, 2 80O € ((; - 21 000 €) in the Tunctional visual impairment group, 3 400 € (0 - 38 000 €) in
the combined sensory impairment group and 890 € (0 - 32000 €) in the adequale sensory
functions group. There were statistically significant ditferences in the median of the annual costs
between the (unctional visual impainment and the adequale sensory [unctions group (p< 0.001;
Mann-Whitncy test) and between the combined sensory impairment and the adequate sensory
[unctions group (p=0.03; Mann-Whitncy test).

In the sensitivily analysis, 30 % range in the annual costs was being used. Thus we estimated the
annual costs in the FHI group to range from 540 € 101 040 €, in the FVI group from | 960 € 10 3

640 €, in the CS1 group rom 2 380 €10 4 420 €, and in the ASF group [tom 623 €10 | |57 €.



44
5.5 Lack of eye examination among visually impaired elderly persons (Substudy
III)

One hundred and twenty-two (24% [95% CI: 20 © 27] subjects in this study sample had
functional visual impairment. Scventy- three (609} of them had impairment both in ncar and
distance vision, 35 (29%) only in near vision and 14 (1 1%) only in distance vision. An
ophthalmologist had examined {ifty- ning (48%} of these 122 persons during the follow-up period
(at least two years), 33 (56%:) of them had been cxamined in the local bospital and 26 {35% ) in
the privale scctor. The visual acuity of fiftcen (25%:) of these fifty-nine persons, who had been
cxamined, improved to the level of no visval impairment’ [visual acuity less than 0.3 (LogMAR +
0.5)] by provision ol aew speclacles and of thiricen (22%) persons by catoract surgery, An
ophthalmologist had examined thirty- three subjects (45%:), who had impairment both in ncar and
distance vision, and eleven (33%) of them had experiecnced an improvement in their visual acuity.
Nincteen subjects (54%), who had impairment only in near vision, had been examined by an
ophthalmologist during the follow-up period, and cleven {58%) ol them now enjoyed improved
visual acuity. Furthermore, an ophthalmologist had cxamined seven subjects (30% ), who had
impairment only in distance vision and fve (71%:) of them had betler visual acuity cither via
provision of new spectacles or by calaract surgery.

Fifly-ninc persons of the 122 visually impaired subjects were in the group of “examined by an
ophihalmologist during the follow-up™ and thus 63 persons were clussified into the group ol “non-
examined™. There were statistically significant differenees between the examined and the non-
examined group in lerms ol the number ol nstitutionalized individuals {p<3.001; Chi-Squarc
testy, median of the ADL-scale {p<0.001: Mann-Whilncy testy and the MMSE-score equal or
lower than 24 points (p<0.001: Mann- Whiincy test). One third of the non-cxamined subjeets
were in mstitutional care and almost 80 percent had impaired cogmtive funchioning as measured
by MMSE. The scx, age, hearing impairment or possible depressive mood did not explain the lack
ol examination of visual impairment. Table 9 shows that the sigmilicant univanale predictive
clfcets (odds) Tor the lack of cxamination for visual impairment were institutional care, low ADL-
score and MMSE < 24, The stepwise logistic regression analysis showed that only the low ADL-
score aid the MMSE < 24 were both strongly and indepeondently associated with the lack of

examination of visual impairment (Table 9).
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Table 9. Predictive effect of factors for the lack of examination of visual impairment; results

of univariate and forward stepwise logistic regression analysis.

Variable Modcel
Univariale Stepwise 4

OR (3% C1) OR (95% CD)
Malc sex LOOG {043 10 2.20)
Age. (years) 1.O6 (09910 1.13)
Living in institution 6.87 (2,19 to 21.54)
Barthel-index 0.96 (0.94 10 0.98) 0.96 (0.94 10 0.98)
Hearing impairment 0.78 (0.36 10 1.70)
Mini Mental Stie Examination < 24 4.44 (20210 9.74) 2.88(1.19 10 6.96)
Zung depression scale = 40 1.67 (0.79 10 3.55)

a .
Only cntered variables showed.

5.6 Non-use of hearing aids (Substudy IV)

A HA had carlier been provided to 100 persons (16.6% 195% Cl: 13.9 1o 19.8]) in this study
sample (N=601). Sixty- four (14.4% ) of the 445 lemales and 36 (23.1%) of the 156 males had
been provided with a HA. We obtained information about the use of HAs from 93 of those 1(0
subjects: one subject did not communicate at all due 10 moderate dementia, and Tour did not report
themselves as being HA owners even though the provision of HAs was documenied in their
medical records.

As is seen in Table 10, one quarter of the subjects never used their HAs. A decline in cognitive
or functional capacity and a low income were assogiated with the non-use of HAs. The post hoc
test located statistically significant dilfercnees in incomes between the non-user and part-time
user groups (p=0.005) and between the non-user and Tull-time user groups (p=0.001}), the income
being the lowest in the non-user group. There was also a statistically signilicant difterence in the
median of the MMSE-score belween the non-vsers and the pari-time users (p=0.017} and belween
the non-uscrs and the Tull-time users (p=0.002). the MMSE-score being the lowest in the non-user
group. The non-user group also dilfered statistically significanly lrom the par-time user group
(p=0.019) and from the full-time user group (p=0.003) in the median of the ADL-score. Again the

score was the lowest in the non-uscr graup.
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Table 10. Use of hearing aids in 95 subjects with provided a hearing aid.

Variables

Demographics:
Number of females (9)
Mean age (SD}

Median years of
educaton (IQR)

Median total income
in curos (IGR)Y

Number ol institutionalized
{5}

Clinical:
Median MMSE (IQR)
Median ADL (IQR)

Median Zung
depression  seale (JQR)

Nom-users

(N=24)

13 (54}

84 (5)
64,6}
3008
(2 582, 6935}

37

23 (15, 26)
60 (70, 95)
43 (32.47)

Hearing aid use
Part-time users

(N=i9)

12 {63)
B2 (%)
65,9
9 566
(7 754,13 328)

Y

27 (19, 29}
100 (90, 100}
38 (33,4

Full-time users

{(N=52}

36 (69)

83 (5)
64, 1)
7702
{3002, 13 966)

2

27 (23.29)
95 (95, 100)
40 (35, 36)

p-value
Between  Post hoe
IOUPS Test
.44 -
0.36°
018" -
0.002°  N/P, N/F
014" -
0.006%  NiP,N/F
0011Y  N/P,N/F
0.55" -

Hommel"s adjusied post hoe tested only when the difference beiween the groups was significant.
SD: Standard Deviation, 1QR; Inter-Cuartile-Range, MMSE; Mini-Mental-Siaic-Examination,

ADL: Activities of Daily Living, Barthel-index (range from O e 100). Maximum value indicates
independent in all activities, N2 Non-uscrs, P Part-time users, F: Full-time users.,

*Chi-Square or Fisher-Freeman-Halwon st

b Analysis of variance {ANGVA).

© Kruskal-Wallis test.

There were 24 HA non-uscers in our study sample. Ten of them (42%) stated that they did not fecl

any need {or a HA nor did they obtain any benefit from it Five (219%) of the 24 non-users claimed

that it was too dilficult 1o use and four persons (17% ) slated (hat their HA was broken. One

subject said that the reason for non-use was the costs ol ihe batteries, one that the HA was lost and

onc that the reason was external olitis. Two of the non-users could oot give any reason at all for

their HA non-usc.
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6. DISCUSSION

This study was a part of the general population-based Kuopio 75+ study. Since institutional carc
was not an cxclusion criterion in that study, there were also many severely demented persons in
the basic population sample. Most of them were excluded from this sensory study, because many
measurcments hecame unrcliable, it the person could nol co-operale or communicate in an
adequate way. The exclusion crileria for each substudy are scen in Table 2. The mosl imporlant
critcrion was the unreliahle assessment of visual or hearing impairment duc to communication or
co-operalion problems. Because of these exclusion criteria. the results are not relevant lor elderly
persons 73 years or older who have moderate 1o severe dementia exeept with respect to the results
concerning the use of HAs. Since the prevalence of bolth dementia discases and sensory
impairments increases with age, the exclusion of subjects with severe dementia discase probably
decreased the prevalence rates of sensory impairments among this study population.

Severely demented persons are challenging subjects when one wishes (o screen their sensory
functions. Many screening tests {whispered voice test, audiometry, Snellen cards with E-letters
and reading charts) require concentration and co-operation [rom the studied subjects, That is the
reason for exclusion ot severely demented persons alse in many carlier published studies.
However, many demented persons have visual and hearing problems, which create problems in
communication and social life as well as in overall functiening. Furthermore, adaptation to
scnsory disability and rehabilitation of these impairments are often complicated in demented
persons. The Tact thal the amount of dementia discases is increasing in the Tuture, means that there
is a clear nced for further rescarch in this arca.

The Sncllen cards with E-letiers and the reading cards were used in this study when screening
functional visual acuity. These sereening methods for visual impairment are widely used in many
health care centers in Finland. In most previous studies, the besl-corrected visual acuity has been
measured for cach cye scparately (Aticho ¢t al. 1996, Rubin et al. 1997, Klaver et al. [998). In
many cases, an clderly person docs not have the best-corrected spectacles. That is the reason to
measure the vision with person’s own spectacles in this study. We also decided 10 use binocular
testing and did not use extra illumination, because we wanled to evaluaie the visual capacity in
normal living conditions. Both the ncar and distance visual acuity were tested, since they
represent different kinds of ability in day-to-day functlioning.

The problems in lace-lo-lace conversation were sclected as the Tirst step sereening method Tor
hearing impairment as these problems represent a clear loss in auditory [unction (30-40 dB). In
many cases this is the sign. which makes a person aware of suffering a loss in auditory function.
The patient records were uscd to ascertain the observations of hearing difficulties. Paticnts’ own

awareness of a hearing problem and the hearing aid provision were the other two crileria used 1o
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classify functional hearing impairment in this study. A documcentation of a HA provision was
verilied [rom the paticnt records. Subjocts were also asked o6 they had a HA (Appendix).
Furthermore, it was documented i they were wearing a HA during the interview. Subjects were
also asked, “What were the main problems with their health?” The subjective obscrvation was
verilied il they said that it was @ hearing problem. With this method we probably ideniilied those
persons who were in other way healthy, We were aware that there were probably many other
persons in our study sample, who had some minor loss of auditory [unction, bul our meihod

sought only those with sigaificant functional hearing impairment.

6.1 Prevalence and implications of functional sensery impairments

A 20% prevalence rate of visual impairment (functional visual impairment and combined sensory
impairment) was reporied, which is similar 1o the rates carlier reported i (wo large
cpidemiclogical studics in this age group (Kicin R ct al. 1991, Reidy ct al. 1998}, but il was
higher than in many other studics (Alicho ci al. 1996, Rubin et al. 1997, Klaver et al. 1998}, That
is duc 1o the methods and the differcnees in dehinitions. The participants of this study used their
own spectacles, which mean that we did not oblain the best-corrected visual acuily. A person was
also classilicd as being visvally impaired, if she or he had poor visual acuity (or near vision. In
many olher studics, only the visual acuity for distance has been used (Rubin et al 1997, Klaver ct
al 1998,

Duc to the testing methods, (he prevalence of bearing impairment (functional  hearing
impairment and combined sensory impairment) was much lower than values carlier reported, 279
versus 42-509% {(Davis 1989, Gates ¢t al. 1990, Cruckshanks ¢t al. 1998, Rees ot al. 1999,
Cambell ¢t al. 1999, Smeeth ct al. 2002). [n many previous studies, the auditory funcition has
been measured by using the pure- tone audiometry {Cruickshanks ct al. 1998, Reuben et al. 1999)
but standardized guestionnaires have been used as well (Nondahl et al. 1998). We vsed both a
subjective and an objective evaluation of hearing acwvity and in this way hoped o idenlily these
clderly individoals, who had significant functional problems in daily living becausce of poor
hearing.

There was a 7% prevalence rate for combined sensory impairment with that being found
cspecially in persons aged 85 years and over.  Only a fow comnwnity-based studics have
evaluated the prevalence of combined sensory impairment {Carabellese ¢ 111993, Reuben ¢l
al. 1999, Bergman ¢t al. 2001, Crews ct al. 2004). Crews ¢t al. (2004) reported an 8.6% prevalence
rale of combined sensory impairment among adult =70 years, Reuben et al. {(1999) found a 4.6%
prevalence rale in the study population aged 55 10 74 years, and Carabellese ct al. (1993) assessed

a 1.6% prevalence rate in their study population aged 70-73 years. Bergman et al. (2001) reported
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at least mild combined sensory impairment i (0.5 % of individuals aged 70, 22 % at age 81-82
and 23 % al age 88 years. Also here was detceted a clear increase in the prevalence rale of
combined sensory impairment with age.

A statistically significant ditference was reported between sensory impairments and adequate
sensory function groups with respect 1 the prevalence ol cardiovascular discases, not in the
prevalence ol other diagnosed discases {stroke or TIA, diabeles, respiratory or psychialric
disorders). Also Crews et al. (2004) reported an association between hearing or visual impairment
and hcart discases. Furthermore. we reported that the number of institutionalized persons was
significantly higher in the functional impairment group comparcd (0 the adequale scnsory
functions group. This result was similar to the results ol Osterweil et al. (1995) and Wang el al.
(2003). who have carlier reported that there was an association between visual or hearing
impairnent and subsequent risk for nursing home placement.

An associalion between lunctional visual impairment and the decline of ADLs (even after
adjustment Tor sex and age) was also reported. West et al. (1997} reported in the SEE - project
that visual impairment was signiticantly related to a decline of tunctional status. Rudberg et al.
(1999 reported in their study, that persons with visual impairment were 1.37 [95% Cl: 1.20-1.57]
times more likely (o show more disability in ADLs than those without visual impairment.
Howcver, hearing impairment was not independently related to increased ADL disability in their
study. These results concerning ADLs were similar o the previous reports. 1t is worth noting
that the medians of both the ADL-score and the IADL-score in the different study groups were
quite high. The reason for this is that many institutionalized, severely demented persons were
cxcluded from this study due to the difficultics cncountered in testing these individuals. On the
other hand, it may be suspected that these methods are 1oo crude w detect minor changes in
funclional status,

W found alse that clderly persons who had combined sensory impairment expericnced a
decrease in both the ADL- and the LTADL-score. This relationship could still be detected even alter
adjustment for sex and age. Both Keller ¢f al. (1999} and Reuben et al. (1999) have reported in
thelr studies an association between combined sensory impairment and functional decline.
Parminder ¢t al. (2004) reported that individuals with both seeing and hcaring disabilitics
cxhibited the greatest [ADL restrictions followed by persons with only sccing or hearing
disabilities. Also Crews el al. (2004) reported an association between dual sensory impairment
and limitations in functioning.

These results concerning combined sensory impairment and ADL and 1ADL- functions are
important. Combined sensory impairment is concentrated especially in persons aged 85 years and
over. During this century, the number of very old people (over 83-years} will increase appreciably

in the developed countrics. Consequently one ¢can predict that there will be more elderly persons



50

with combincd scosory impairment and relalcd ADL - and TADL- dependency who will nced
cxlensive assistance and services in the luture.

The associalion between sensory impairment and depression was also studied. The Zung
Depression Status Inventory was uscd as a screening method for depressive symptoms, becausc it
has been used in this age group carlier in many studies alse in Finland (Kitchell et al. 1982,
Kiveld ct al. 1996, Kiljunen ¢t al. 1997), and the cul off poinis (40 and 48) were previously
delined (Zung 1967, Okimoto el al. 1982). Our resulis concerning single sensory impairment and
depression are similar 10 those carlicr reported (Herbst ot al. 1980, Mulrow et al. 19490,
Carabcllese ct al. 1993, Ip et al. 2000, Tsurvoka et al. 2001). The occurrence raic of the DSI score
equal 1o or over 40 points was 70% in the combined sensory impairment group. The fact (hat
depressive symptoms are common in clderly persons with combined scnsory impairment was
demonstrated Tor the first time in this study, al least W our knowledge. However, this resull is not
unexpecicd because a decrease of functional status and isolation are associaied with both hearing
and visual problems. These results are clinically imporiant because depression in the clderly may
have severe conseguences including high rates of suicide (Nnadi-Okola ¢t al. 1995, Turvey et al.
2002), impaired recovery from medical illncsses and inappropriate placcment in residential carc
facilities (Wells et al. 1989, Fawcelt et al. 1993).

Furthermore, we showed that functional visual impairment and combined sensory impairment
had a statistically signilicant association with the use ol home nursing and home help. Wang el al.
(1999a,b) and Stoddart ¢t al. (2002} have carlicr reported thal problems with cyesighl were
determinants Tor service use in women, bul functional hearing impairment did not increase the vse
of services despite expectations to the contrary. Also Creen ot al. (2001) had reported that hearing
impairment did not lead o the cxira use of services. Functional visual and combined scnsory
impairments were associated with @ decline of the functional ability ol the aged, and this decline
for its part triggered the need for home care services. The use of these scrvices increased the
annual costs among these impairment groups by three-fold higher compared 10 the adequale
sensory functions group. The associations between sensory impairment and costs of service use
have not been carlier reported.

The assaciation between visual and combined sensory impairments and the decling of functional
ability offcrs a possibility 1o infTuence this service use and theretore the costs. Atlempts should be
made o slow this decline of functional capacity by improving diagnostic, trealment and
rchabilitation ol the discasces behind these impairments. Sufficicot resources for the treatment and
rchabilitation should also be goaranieed, because untrcated sensory impairments will result in
increascd costs by increasing the use of scrvices. Since elderly persons with sensory impairment
require more home care services, there should be an effort made 1o rain local home care

personnel to deteet persons with sensory impairment. Home care personnel need also guidance on
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how to handle technical aids and other rchabilitation interventions (Watson 2001, Heine ¢t al.
2002).

6.2 Lack of eye examination among the aged

We found that 24% of individuals aged 75 years and over in substudy T11 group had functional
visual impairment. An ophthalmologist had examined lorty-cight pereent ol them during the
follow-up time with 47% ol these individuals achieving better visual acuily cither by cataract
operation or hy provision of new spectacles. Deteriorations in cognitive function and impairment
in ADLs were (he strongest factors associated with the lack of cye examination for visual
impairment.

Thirty-three percent of these subjects who had impairment both in near and distance vision, and
who have been examined by an ophthalmologist during the follow-up time, now exhibited better
visual acuity aller being supplicd wit new corrceted spectacles or by undergoing cataract
operation. The equivalent proportion was 58% among subjects who had impairment only in near
vision and 71% among subjcets who had impairment enly in distance vision. The major
proportional improvement observed in these last (wo groups probably means 1hat these
individvals had been wearing “improper spectacles™ al the initial research assessment.

The patient documents in the local hospital and in local oiTices of ophthalmologists in Kuopio
were checked. 1t was determined whether the visually impaired siudy subjects had been examined
in these ollices. These subjects were ollen in institutional carc or had cognitive decline, so it is
unlikely that they would have sought ophthalmologist services outside the City ol Kuopio. The
number of subjects. who achicved hetier visual acuity by new corrceted spectacles of by
operation, is similar 10 the values reported carlier (Aticho el al. 1996, Munaoz ct al. 2000, West el
al. 2003). Munoz ¢t al. (2000) reporied that one third of those with visual acuity worse than 0.5
(LogMAR + 0.3) improved to 0.5 or better with adequate refractive correction. Also West ct al.
(2003) reported that the prevalence of visual impairment decreased after refractive correction
among nursing home residents (fron 38%. (0 29%). 11 has also been reported (hat the cataract
operation is effective (Klaver et al. 1998). The efficacy ol cataract surgery depends on factors
such as the population under study and the availability of the operation. Buch ¢t al. (2004)
reported in the Copenhagen Cily Eve Study thalt among those aged 65 to 84 years, cataract
surgery could reduce visual impairment by one third.

In the present study, hall of the visually impaired clderly patients did not seck oul an
ophthalmologist even though their visual acuity was worse than 0.3 (LogMAR + 0.5). Many of
these persons were living in institutional carc. Onc way to promole cxamination of visual

problems would be 1o eniphasize (o the personnel working in these institutions the importance of
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carly diagnoses of visual problems and the possibility 1o help the visually impaised clderly. The
cognitive or functional decline showed an association with the lack of eye examinalion in this age
group. For these reasons (he visually impaired clderly person probably need help from their
rclatives or from home care personnel to arrange these examinations (lime rescrvation, being
transporied o an ophthalmologist cic). Often they are also adapted 1o their visual impairment and
for that reason they nced special motivation o atlend these examinations,

In the Rotlerdam study, Klaver et al. {(1998) evalvated the general characteristics ol subjects
who did not participate in thcir ophthalmologic cxamination, which was part of their sudy
protocol. They Tound that older age (siody subjects were older than 55 years), lemale scx.
institutional care, visval and other health problems and lower score of MMSE were explanations
for nonparticipation. Our results arc parallel 1o that cxeept that gender did not scem to be a

contributing factor in this study.

6.3 Non-use of hearing aids

Scventeen pereent of this study population had carlicr been provided with a HAL and 25%: of thosc
never used it. The deeline in cognilive or funclional capacity and low income associated with the
non-use of HAs. The mast common subjective reasons for the non-usc of HAs were the difficulty

Lo use it or its incftcclivencss.

Hearing impairment among the aged is a chronic condition that shows a negalive correlation
with communication, social integration, well-being, and cognition (Weinsicin ¢t al. 1982, Uhlman
ctal. 1989, Jerger et ul. 1995, Carabellese et al. 1993). Since the most common reason lor hearing
impairment in this age group in the Western Countrics is preshyacusis, a condition for which there
is no curalive lreatment, there is a need for management straicgics. These should include - when
appropriate - also a fiding of HAs (Dawvis et al. 1987}, The use of HAs among subjects with
hearing impairment improves their quality of Tife and is helpful in commuaication (Mulrow ct al.

1990, Appollinio ¢t al. 1996, Tesch-Rdmer 1997),

The prevalence of fiting of HAs in various age groups increases as a function of age. It is
cstimaled, that at least 30% of thosc aged over 63 years have such severe hearing impairment, thal
they would benelit rom a fiting of hearing aid (Rudin et al. 1988, Dawvis 19894 In Germany, 9%
of thase between 70 and 75 years (Plath 1990) and in Sweden 12% of those aged 70 years and
over have been fitled with HAs (Karlsson et al. 1998). Davis (1989, 1995) reported 18-20%:
prevalence rate of provision of HA in the aged 75+ in Great Britain that s similar to our finding
(17%:}. Johansson et al. {2003) reported in their study sample (aged from 20 10 80 years) that
while 7.7% of subjccts were cstimated to benefit from a hearing aid. the actual prevalence of

hearing aid users was only 2.4%. Gussckloo ct al. (2003) reported in their population based siudy
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that 66%: of participants with severe hearing problems did not actually use a HA. Three out of
four declined 16 participate in (he auditory rchabilitation programme. The most common reason
was the leeling (hat they could cope with their disabilities and considered a HA to be unnecessary.
Hictanen ot al. (2004) reported previously that in Finland over 75% of those (people aged over 80

years) who had moderate hearing impairment did not use HAs.

Many earlier published studies have reporied lrom 20% up to 57% non-usage of HAs (Ward
1993, Popelka ct al. 1998, Gianapoulus et al. 20024}, Our rate of HA non-usc is similar 16 a valuc
carlier reported (25% non-use rate). Already in 1984 Sorri et al. reported a 23% non-use rale for
Has in Finland. They commented that efforts should be dirceted to make more ctfcetive the use
of limited resources available lor rehabilitation. The provision of HAs which are subsequently
unused represents a huge waste of health resources, and Ward (1993) has claimed that there is

evidence that those who did not use an aid had increased use of communily support services.

Financial costs, low quality of sound amplilication, lack ol support [tom health care providers,
stigmalization and handling problems arc mentioncd as being the main problems in the use of
HAs among the aged {Upfold et al. 199, Kochklin et al. 1993, Gartestecki et al. 1998). Wu et al.
(2004) reported that the willingness to use HA was correlated to patients” functional status, but
nol to the severity of hearing impairment. Gianopoulos el al. (2002b) reported that the patients'
preference lor the bilateral fitling ol hearing aids was a betier predictor ol long-term use than the
actual degree of hearing impairment. One reason Tor that resull could be the more conscientious
ling of bilateral HAs. Unfortunately, in Finland individuals in this older age group arc usuvally
Mtted with only onc HA. In this study, the decline in functional or cognitive capacity and low
income was explanatory factors lor the non-use of HAs. This result is clinically important. since
both the dementia discases and hearing impairment are age-associated. In the future. there will be
many demented persons who at the same time have hearing impairment. They need not only HA
provision but also special attenlion in counseling (o guarantee the effective use of their HAs,

There arc some special challenges concerning the HA provision and use in Finland. The HA
itself is [ree provided of charge bul in most municipalities patients have to purchase the balteries
themselves. Some paticnts complain that these costs are cxecssive. Thus patients with hearing
impairment may be given an expensive HA, but it is lelt unused in a drawer due o the batlery
costs. The other problem is the long queuing time for HA provision. Sometimes clderly patients
have to wail as long as 12 1o 18 months before they actually obtain the HA (Sorri et al.2001b).
Furthermore, awareness of this long waiting time may be one reason why some elderly persons do
ner seek out help for their hearing problens.

It has been reported carlier that hearing impairment is more common in men than women. One
important finding in this study was that even though the prevalence rate of persons provided a HA

was higher in men {23%) than women (14%:), in the population which has bheen provided a HA
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there were actually more women (N=64) than men (N=36}. This is duc the over representation of
women in this age group. Mededith et al. (1993) reported that among women with hearing
difficuliies, HA non-use was not associated with age, cognitive slatus or subjective health, but in
suhjeets over the age of 73-years the major reason was the handling problems. In this study, the
difTiculiies eocountered in using the HA was one subjeclive reason for the non-use of HA. Five
persons (21% ) lrom these 24 non-vsers stated that it was oo difficuli o vse these devices and
four of them were females. 1t must be realized hat in the (uiure many HA users in this age group
will be women and this should bhe taken inlo consideration when developing these technical
devices. Usually women are not as comlorlable as men with handling icchnological equipments.
When the decision o prescribe o HA has bheen made, the patient needs counseling and
motivaiion 1o use the deviee. Adapting (o the hearing aid is not casy, and a paticnt must be
assured that the ability 10 use hearing aid-processed sound will improves over time. In many
cases, clderly persons will also need support Irom other people {relatives, local heath care
persornel) in handling their HAs. 1 1s not sellicient that the patients themiselves are given advice
on how to handle their HA, more atiention should be paid 1o training their relatives and home care

personnel aboul the problems relaled 1o the use of thesc aids.
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7. CONCLUSIONS

1. Forty percent of the clderly aged 75 years or older has some kind of functional sensory
impairment. Combined sensory impairment is common, cspecially in the age group of
over 85-year-olds. Combined sensory impairment and functional visual impairment is

associated with a deercase of functional capacity in the aged.

2. Combined sensory impairment is conneeted 1o the risk to suffer depressive symptoms.

3. One in cvery four or five of the subjects in this age group suffers tunctional visual
impairment: many ol these could be helped by cataract operation or by provision ol new
spectacles. Dementia discase or decrcased functional capacity increases the risk to

receive inadequale trcatment (ot visual impairment.

4. The nen-use of hearing aids is still a scrious problem. Decline in cognitive or functional

capacily and low income are explanatory factors lor the non-use of hearing aids.

5. Visual impairment and combined sensory impairment are associaled with the use of
services, and therefore extra costs. The annual costs of this service use can be greatly
clevated (3400 € compared (0 800 € among subjects with adequate sensory functions) il

an elderly person has visual or combined sensory impairment.
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8. CLINICAL RECOMMENDATIONS

In the future, sensory problems can bhe expected 1o become even more prevalent and more
allention should be paid 0 the carly diagnosis of specilic diseases behind these problems.
Scrcening of hearing and visual loss is practical, because there are many possibilities to ofter
cffective trcatment and rchabilitation Tor these problems. What are needed arc somc
strmightforward and rapid screening methods for the wse in primary health care centers and
scamless co-operation between family physician, geriatricians and specialists in ophthalmology
and audiology. More atlention should alse be paid o educaling local health care personnel (o
detect persons with sensory impairment and to refer them for assessment for fitting technical aids
andfor other rehabilitation interventions. The high number ol sensory impaired elderly people
should also be taken into consideration in environmenial planning.

SulTicicat resources for the treatment and rehabilitation should be suaraniced: untreated sensory
impairments result in costs by increasing the wse ol services, The wailing tlime o cataract
operation or {0 HA provision should be shorlened to goaranice the timely irealment and
rehabilitation of these impairments. The efficiency and cosl impact of carly diagnostic and
treatment of these discascs as well as more active rehabilitation should be stressed.

Furthermore, we should be aware that elderly persons who need assistance in ADLs or who
have dementia might suffer a hidden visual impairment. Many of these persons live in
institutional carc. The personnel of these institutions should be cducated o understand the
importanee of carly diagnoses of visual problems and the possibility 10 help the visuvally impaired
clderly. We nced also timely HAS provision, paticnt motivation, counscling and follow up as well
as training of local health care personnel. A new generation ol easy-to-use and convenienl HAs
for use by the clderly is urgently needed. We should also remember that an clderly person, who
needs a4 HA 1o hear properly. and who then experiences cognitive or lunctional decline is at risk o
beecome a non-user of the HAL These persons need speeial attention in the HA fitting pracedure.

Furthcrmore, more geriatric rescarch is required in this arca. Even though the prevalence rales
ol sensory impairment are guile high and the consequences of these impairments are serious, very
little geriatrics rescarch has been done on these opics. One probable reason is that visual and
hearing problems are traditionally examined by specialist in ophthalmology or avdiology, who
tends 1o concentrate on the diagnostic procedures and trealment. However, the main interest from
the geriatric point may well be how these impairments influence an elderly individual’s activity ol
daily livings, quality of lite and scrvice usc. [n the future. research protocols should entail joint
cfforts by specialists in audiology and ophithalmology as well as geroniology 10 guaranice a

holistic approach solving these problems,
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9. SUMMARY IN FINNISH - SUOMENKIELINEN YHTEENVETO

Scniorikansalaision  miifirin kasvaminen scuraavina vuosikymmenind muodostaa merkittiiviin
haasteen lerveys- ja sosiaalipalveluiden tuotiajille. Tarvitaan yhi tarkempaa tictoa ikiifintyneiden
sairastavuudesta sckii fyysiseen eftii psyykkiscen toimintakykyyn ja myis palveluiden tarpecseen
vaikulavista ickijbisti.

lkiintyessd nikokyky heikkenee. Ositlain kyseessd on normaali ik@dntymiseen hittyvi ilmid;
merkittivi niién heikkeneminen lintyy kuiicnkin aina johonkin silmiin sairauwtecn. Linsimaissa
ikddntyneilli yleisimmil heikkonik&isyyid aiheuttavat sairaudet ovat silminpohjarappeuma.
silminpainctauii ja harmaakathi. Viimeaikaisissa ulkomaisissa twtkimuksissa on yllitéen todettu,
ctli seniorikansalaisilla yleisin heikkondéikiisyyden syy on Kuitenkin hoitamaton taittlovirhe (eli
sopimattomat  silmélasit), ja cttéi  jopa 70 % nikdvammaisuudesta  olist  potentiaalisest
hoidettavissa joko kaihileikkauksella tai lasicn uusinnalla. Myos kuule heikkenee iin myéti.
Suurin osa huonokuuloisuudesta johtuu sisiikervan ikirappeumasta. lkiikuulon aiheuliamaa
haittaa pyritdiin kompensoimaan kuulokojeen avulla. Ongelmana on kuulokojeiden vithdinen
kiyuo.

Niik&- ja kuulo-ongelmat ovat crittiin yleisid ikdintyncillid. Erdiden tutkimusien mukaan jopa 22
prosentilla ¥1i 75-vuotiaista on niikéongelmia ja periid 30 proseatilla kuulo-ongelmia. Usein niimi
omgelmat on riitEmandmis wtkittu ja hoidetiu. Ikiintyneiden niiké- ja kuulo-ongelmat altistavat
laitoshoitoon joutumiselle scki athcuttaval wwinintakyvyn laskua ja lisddvi depression riskid.
Kun sekd ndkikykyi heikentivien sairauksien eltd ikdhuonokuuloisuuden esiintyvyys lisddntyy
iin myétd, yhi uscammalla ikédintyneelli on samanaikaisesti sckii huono kuule ettd huono néikd.
Tasti yhieisvammasta on julkaistu aikaisemmin vain muutama kansamvilinen tutkimusartikkeli.
Timin tutkimuksen tarkonuksena oli selvittdd nikd- ja kuulohaitan. erityisesti vhdistetyn kuulo-
niakShaitan, esiintyvyyld yli 75-vuotiailla suomalaisilla, sekil niiden aistihaittojen vaikutusta
ikiifintyneciden toimintakykyyn ja palvclutarpecscen. Tutkimuksessa ctsittitn myds tekijéni. jotka
selittéiviit nikdhaitan hoillamatomuutia tassd ikiluokassa. Lisdksi wukimus selvitti kuulokojeiden
kiytoi ja syl kiytamanomyyleen.

Tutkimus  oli  osa Kuopio 75+  vaonhustuikimusia,  jossa selvilettlin viiestOrekisteristii
satunnaisesti valitun 601 kuopiolaisen terveydeatilaa, toimintakykyi, palveluiden kiiyitéi scki
soslaalisia  taustatekijoiti.  Tutkivilla  testatiiin sckid Kaukomiikd  (E-Taulu) et lhiniké
(Lukutaulu) omilla silmilaseilla korjattuna, Jos nitkékyky oli heikompi kuin 0.3, katsotliin
tutkittavalla olevan ns. wiminnallinen nikéhaitta, Alkuperdinen tutkimus chtiin vuonna 1998,
Vuoden 2002 alussa  selvitettiin Kuopion  yliopistollisen  sairaalan sekil  yKsityisien

silmilidkiriasemien potilasarkistoista, olivatko kyscisct "tutkitut, joilla oli toiminnallinen niko-
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hailta™ olleet hoidettavina ndissit. Erityisesti kiinniteitiin huomioita siihen, olike heille ichty
kaihilcikkausia tai oliko nikdkykyi parannctin lasikorjauksclla.

Towmninnailinen kuvlohaitia tutkilia todettiin, jos twikimushoitaja havaitsi hiinelli olevan selvii
ongclmiz - koulemisessa  testaustilanicissa,  tutkiltu ise  ilmoitti keskcisimmiiksi
terveysongelmakseen kuulohaitan @i hinclle oli aicmmin mididity  kuulokoje. Kuulokojeen
kayUd/Kiyt@miandmyys Kirjaitiin sckil kysyltiin syitil kiytiEmitdémyyleen. Varsinaisen koulo- tai
niikivamma  diagnoosin iekemiseksi olis] tarvitlu silmi- jo korvalddkivin (ulkinwsla, joten
raportissa pifidyltiin kiytiimiin toiminnallisen haitan termid. Toiminnallinen kuulo-nikShaitia
tuikituila todettiin, jos hinclld oli molemmal yllimainitut aistikaitat.

Periti 40 % :la (uikitvista todeiliin toiminnallinen aistihaitta; 7 % :la yhdistety kuulo-niikéhaitla,
13 %:a toiminnallinen nikdhaitta ja 20 %:la toiminnallinen kuulohaitta. Yhdisicttyd kuulo-
niikhaitiaa wdetiin erityisesti yli 85-vuotiailla. Yhdisteliyyn koulo-niikihaitiaan litiyl ongelmia
sekil henkilitkohtaisissa plivittiisissi oiminneissa (mm, pukeutuminen, peseytyminen, ateriointi)
clli ns. viillineellisissd  toiminnoissa (M. ruuan valmistus, koupassa kKiynti. silvoaminen),
toiminnalliseen ndkthaittaan vain vilincellisissd toiminnoissa. Lisiiintynyl avun larve niikyi
lisddiniynceni  palveluiden  kiyuonid, sckil  timin  mydtid palveluita  wottavalie  kunnalic
muodostuving lisdiiiniyneind kustannuksina, Palveluiden kiiylisti muodostuvat kustannukset olivat
Jopa kolmenkertaiset  tutkituilla, joilla todetiiin kuulo-niikshaitta tai niikobhaitia  verraituna
tutkittuibin, joilla ¢i ollut aistiongelmia. Tulkituilla, joilla oli toiminnallinen aistihaitta, oli
tilastolliscsti merkilseviisti uscammin depressioon viidtaavia oircita (p=0.03) kuin tutkiuilla, joilla
el ollut aistiongelmia.

Vain nom puclet inkitlavista, joilla oli todcitu toiminnallinen niikéhaitta, ol ollul silmiiléiikirin
hoidossa scuranta-aikana, Niistid noin puolelle oli saatu merkitiivi niikékyvyn korjaus joko
kaihileikkauksella lai vusimalla silmilfasit. "Ei-wikittujen” ryhmlissi esiintyt  lilastollisesli
merkitseviisti cocmmiin demeatiaa (p<{L001) ja toiminlakyvyn laskua (p<0.001) verratiuna
"totkitluihin®. Lisikst jopa kolmannes heistd asui laitoksessa. Kuulokoje ol midciiuy 17 %
tutkitlavista, heisti noin 25 % ¢ kiiyitiinyl sitii lainkaan ja vain ooin puolel Kiytii silé
sidnnéllisesti. "Ei-kiiyUdjilli" oli tilasollisesti merkitseviisi matalampi iolotaso (p=0.002), ju
heikentynyt kognitiivinen (p=0.006} tai {yysincn leimintakyky (p=0.011) verrattuna “kiytidjin”.

Yhicenveiona voidaan todeta, ctlé aistiongelmal ovai yleisia vl 75-vuotiailla, ja yhdistetty
kutlo-niikohaitta on oletetlua  yleiserpiid.  Ikidntyneilld  tutkituilla, joilla ol niké-  jafiai
kuulohaitta oli “ci-aistiongelmaisia™ cnemmiin  (oimintakyvyn laskua, depressioon viiltaavia
aireita sekil palveluiden Kiytidi ja sen seurauksena kustannuksia, Tkiintyneiden nikd- ja koulo-
ongclmicn tutkimisessa, hoidossa ja kuntoutuksessa on edelleen torvomisen varaa. Erityisesti
dementoituneel ja fyysisesti huonokunteisel ikiifintyneet ovatl riskissé jaidi ilman asianmukaista
hoitoa. Vanhusien middirdi lisidintyy  merkittiiviisty scuraavina  vuosikymmenind. Tiilen myis

aistivammaisicn vanhusten miédrd ulee kasvamaan. Kunticn tukeniuncen taloustilantcen mydii
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en ldiketicteen cri aloilla joudutiu fotcutfamaan séfisiéji, jotka ovat osaltaan johtancet csim.
kaihilcikkausjonojen  kasvuun,  kuulokojeenn  saannin - jonotusajan  pidentymiseen  scki
kuntoutusmiidirirahajen karsimiseen niiko- ja kuoloapuvillineiden osalta. On Girkedi laajemminkin
keskustella néiden sé@stétoimenpiteiden mahdollisesti aihcuttamista inhimillisisti kiirsimyksisti
{(miclialaongelmat) ja suoranaisista lisiikustannuksista - palvelutarpeen lisiiiniymisen muodossa -

ikddntyneiden aistiongelmaisten ryhmiissi.
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11. APPENDIX

3.0nko Teilld kuulokoje?
0 ci
1 kylld
99 ¢1 tictoa

4.Kuinka sdinnéllisesti kiytite kuulokojetia?
1 ei koskaan tai erittiiin harvoin
2 joskus
3 usein
4 enimmikseen (ai aina
99 ¢i ticloa
Jos 1 =3, miksi ¢i

Kiiy?

5.0nko Teilld muita kuuloon lityvii apuvilineiii?
Uei
I kylld,
mili?

GY ¢i tictoa

6. Kiiytitiekd silmiilaseja?
0 ¢l
1 vain lukiessa
2 vain muulloin kuin lukicssa
3 jatkuvasti
4 muu,
miti?

09 21 licloa

7. Jos Teilld on silmiéilasiat, ovatko silmiéilasinne
1 Tukulasit
2 kaukolasit
3 kaksitcholasit
4 piilolasit

8. Milloin kiivitte viimeksi niidén/lasien tarkastuksessa?
99 ¢1 ticloa

9. Onko Teilld muita nddnhuolioon liittyvid apuvilineiti kuin silmélasic?
1 ei
2 kylli.
miti?

09 21 lieloa
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KAUKONAKO
Kaukoniiké tutkiitiin ) ci

I kylid
Jos ¢, niin
miksi?

99 ¢i ticloa
Kaukoiasil { i

I kylid

99 ¢ ticloa
Onko mukana 0 ci

1 kylld

99 ¢i ticloa
nddntarkkuus 0 L1 |

Testtulokseen vakutti:

LAHINAKO

Lihiniké tutkittiin {ci
I kylli
Jos 1, niin miksi?

99 ¢i ticloa

Lukulasit: 0 ¢
I kylld
99 ¢i ticloa

Onko mukana

{ e

I kylli

9y ¢i tictoa
miontarkkuas: L[|

KUUL®: (Tutkimushoitajan arvio)

| Koulee tavallisen puheen vaikeuksitla tai picnin vaikeuksin

2 Kuulee puheen vaikeuksiia tai picnin vaikeuksin, kun ddntid korotetaan
3 Keskustelussa huomaliavia vaikeuksia

4 Jiirkevi keskustelu mahdoionta

Kiiyitiké kuulokojetia tuikimuksen ajun’?
{rei
| kylli
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Ralia o

To the Editor: Various studies have described a signilicant imercase in (e prevalence of impaired vision
and hearing with age (1-4). Diminished vision has been associaled with disability In activities of daily living
{ADLsY (5-6) and in instrumental ADLs {IADLs} (6-9), and an association between hearing impairment and
dependency in TADL lunctions has been found in at least two swdics (7.9). Despite our knowledge about
single sensory impairment, little is known about the double sensory impairment and its association with
functional dependency. Keller et al. (7) noted that subjects seen in oulpaticnt geriatrie clinie with dual
sensory impairment had mean [ADL and ADL scores significantly lower than those with no impairment, and
dual impairment had a greater effect on function than single sensory impairment (7).

In this population-based study, we wanted o determine the age-adjusted effect of functional visual and
hearing impairment. especially double sensory impairment, 1w ADL.

METHODS

This study was part of the population-based Kuopio 75+ study in Finland. OFf the 700 persons (aged ~=75)
clhigible, 601 (85.9%) participated in the standardized interview and geriatric assessment belween January
1998 and January 1999, Filleen (2.1%) died before being seen, 79 (11.3%) relused w participate, and five
{0.7%) could not be contacted at all. Because of their inability [or adequate cooperation in the investigative
procedures, 113 demented persons were excluded from the sensory study. Thus the sensory study group
included 488 persons.

The ADL functions were evaluated using the Barthel Index and the JADL functions using the [ADL scale of
Lawton and Brody. The tota] score of the Barthel Index ranges [rom 1o 100 points thelp needed in all
activities to independent in all activities), and the JADL scale ranges from 0 10 & peints, with 8 poinrs
mecaning that no help is need. Functional hearing impairment was registered il the imerviewed person had a
clear difficully in conversation due to poor hearing aceity observed by the nurse, the person expressed that
his or her main health problem was ditficulty in hearing, or the person had carlicr been ordered a hearing aid.



The visual examination consisted of an assessment of binocular visual acuity for distance (Snellen charts
with E-letters) and near (the reading charts) corrected with the patient's speciacles. Funciional viswal
impairment was registered it visual acuity was less than 20/60 by Snellen equivalent (logMAR + (L5, the
logarithm ol the minimum angle of resolution). Based on the sereening of hearing and vision, the subjects
were divided into Tour groups: (1) with adequate sensory Tunctions (ASF), (2} with functionai hearing
impairment (FHI), (3) with Tonctional visual impairment (FVI1), or (4} with combined functional sensory
impairment (CS1).

The descriptive values of the Barthel Index and the JADL scale were expressed using the median and
interquartile range: stadistical comparison between groups was made using the Mann-Whimney test or the
Kruskal-Waliis est. Median regression models determined the age-adjusted effeet of the lonctional sensory
impairment to the Barthel lndex and the IADL scale.

RESULTS

Ninety-nine {20051 subjects of the sensory study population had FHIL 62 (13%) FVI, and 36 (7%) CS). There
was o statistically signilicant dilference in the mean age between the different impairment groups (P< 001
and between the Tunctional impairment (FHI, FVI, and CS1y and ASF groups (P< 001} The mean age *
standard deviation was 80.7 £ 5.0/in the C51 group, §1.5 £4.8 in the FVI group, §1.7 £ 4.1 in the FHI group,
and 79.3 £ 3.4 in the ASF group. Table 1. shows the statistically signilicant difference between the ASF and
functiomal impairment groups and between the functiomal impairment groups in the unadjusted Barthel Index
and JADL scale bul enly between different functional impairment greups in the age-adjusted Banhel Index.

CONCLUSIONS

We determined that 7% of our study population had CS1. Jt was found especially in persons aged 83 and
older. CS1 had an independent elfect on the Barthel index even alter adjustment for age.

1t is importait o be aware of sensory problems and pay more atteniion o carly diagnosis of specific discases
causing these problems. We musi also pay more atiention w educating local healthcare personnel o detect
persons with sensory impairment and 100 reter them for consideration of aechnical aids and  other
rehabilitation mancuvers (100, The high number ol older people with sensory impairments should also he
laken into consideration in eavironmental planning. (L remains 10 be determined whether carly observation
and treatment of sensory impairments could prevent Tong-term lunctional decline.
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SUMMARY

Backpround  Depression is associated wilth both visual and hearing impairment. Little is known about the relationship
between combined hearing aod visual impatonent aod mood i this age group, The am of dus population-based study
was toonvesligale the association between functonal sepsary imparment. espeoially combined sensary nonpinrment and
depressive symptoms and depression diagnosed according o the DSM-1V criteria

Method  The study group consisted of 470 adults, population-based sample, aged 75 years or older. Wo used the Snellen
eye charts with E-letters ind reading charts w evaluate the Tuactional visual acwaty, The ability w conduet o face-to-Tace
conversation. the hearing aid use and the self-reported hearing problems were wsed o assess the functional hearing acuity.
Irepression was identified with two dilferent methods, A geristrician interviewed the subjects and the DSM-1V cheeklist was
used W determune whether they mot the eriteri For major depressien. The Zung Depression Status Tnventory (DS was used
toodenoty depressive symptoms, The cul off points of W80 and 38780 0 the DS1-seone was used.

Resulis  Seventy-two persons (L3% ) of the study population had depression diagnosed according to the DSM-IV criteria.
Twelve per cent of subjects in the Functional Hearing lmpairment (FHIY group, twenty per cont in the Functional Visual
Impairment (FYT) group, cighteen per cent i the Combined Seasory Impatrment (CS1) group and ilteen per cent in the
Adeguate Sensory Function {ASF) group suffered mugor depression, The differences betsween these groups were insignif-
icant. The occurrence rates of the DSL score egual o over 40 points was 505 in the FHI group, 53% in the FY1 group. 704 in
the CS1 group and 43% 10 the ASF sroup. The difference between the ASF group and sensory impairment group meluding
FHI, F¥V 1 and C51 groups was statistcally significant (p— 003,

Congclusions  Depressive symploms, but not major depression, were common if elderly persons had combined sensory
impainnent. Copyright « 2002 John Wiley & Sons, Lid,

kv wortys — depression: functional sensary impairment: combaned sensery impairment: aged

INTRODUCTION

Depression is the most prevalent mental health pro-
blem in the elderly, Several studies indicate that at
least 1(¥% of persons age 65 and older suffer from sig-

*Correspondence to: Iir To Lupsakkoe. Social and Welfare Health
Center of Afnekoski, 44100 Adinekoski. Finland, Tel: 338 40
F5236010, E-mail: tama lupsakke @ fimnet f

Contract/prant sponsar: Finmish Service Foundation for the Deaf,
Contractiprant sponsors Scandinavian Red Feather Project of the
Lions,

Comtractigrant sponsor; Ualo Arhio Foumdation.

Copyright - 2K12 John Wiley & Sons, Ltd.

nificant depressive symptloms (Mulsant and Ganguli,
1999, Newman ef al., [998), [n many cases depres-
siem remains unrccognized and untrealed. Physicians
have been recommended to use standardized sereen-
ing instrments 1o improve the diagnose of depression
(Almeida er ef.. 1999, Galaria ¢t af., 2000: Pomerey
er af., 2001).

Visual and hearing impairment are also among the
most common conditions affecting older persons.
Additionally, many imvestigations have noted a rela-
tionship between hearing impairment and depressive
symptoms (Herbst and Humphrey, 1980: Carabellese
et el 1993 Tsuruoka et af . 2001, as well as between

Received 7 Jannrs 2002
Accepted § March 2002
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visual impairment and depression (Carabellese et af.,
1993; Rovner and Ganguli, 1998; Ip er af., 2000).
Depression and sensory impairment in the clderly
may have severe comsequences including cxeess dis-
ability (Lenvze et al., 2000; Wallhagen er el 2001)
and the wish (o dic (Jorm er af.. 1993,

Since the prevalence of hearing and visual impair-
ment inereases with age some elderly persons have
both visual and hearing inpairment. This double sen-
sory impairment leads to considerable sensory depri-
vation. Many studies have been published about
single sensory impaimment. Little is known about dou-
ble sensory impairment, its prevalence or its associa-
tion (o lunctional dependency or mood i the aged.
Keller e af, (1993 and Reuben er af., 1999 docu-
mented in their studies an association between double
sensory impairment and  [unctional  decline  and
Carabellese e af. (19933 reported also the associalion
between double sensory impairment and mood.

[n the present study we have examined the associa-
tion between {unctional sensory impairment. espe-
cially combined sensory impairment and depression
im our study population aged 75 or over. We used sim-
ple sereening methods, which are available in primary
care ¢enters in Finland, 1o test the visual and hearing
acuity.

METHODS
Depression study population

This study is part of the Kuopio 75— siudy, which is
being carried cut in collaboration between the Univer-
sity of Kuopio and the Social Welfare and Health
Center of Kuopio. The purpose ol that survey was
to clarify the discases, functional capacity and use
ol services for senior citizens in the city of Kvopio
in castern Finland., Kuopio has a population of
86 000 inhabitants. 5.3% of them being 75 years old
and older. The Kuopio 75+ swdy population con-
sisted of 700 persons aged more than 75 years (on |
January 1908), which was 15.5% of the entire ape
group. They were randomiy seleeted from the popula-
tion register and representative of their respective age
groups and gender. OF those 700 persons eligible, 601
{85.9%) participated in the standardized interview
and gerlatric assessment between Janvary 1998 and
January 1999, Fifteen (2.1%:) died prior to being seen,
79 (11.3%) refused 10 participate and five (0.7%)
could not be contacted at all.

Due 1o their inability for adequale cooperation in
the investigative procedures 131 persons were cxclu-
ded from the depression study, Thus the depression

Copyright « 2002 JTohn Wiley & Sons, Ltd,

study group included 470 persons. The study was
reviewed and approved by the Ethies Committee of
the University of Kuopio and University Hospital of
Kuopio and the participants and/or their nearest rela-
tive provided writtew informed consent for the study.

Mecistires

All participants were interviewed and examined by a
geriatrician and a trained nurse. The standardized
Interview and examimaiion lasted approximately four
hours (Iwo scparale visils) and were carried out in a
primary health care center, in an institution or at home
tnursing home residents and housce-bound  partici-
pants). The interview elicited data regarding the par-
licipant's sociodemographic characteristic. medical
and common health history, the level of ability in
daily activities and the mood. The Physical Activilics
ol Daily Living (PADL) was evaluated by the Barthel-
index (Collin ¢t ¢f., 1988 Wade and Collin, 1988) and
the [nstrumental Activities of Daily Living (JADL) by
the [ADL-scale of Lawion and Brody {1969).

The assessment of depression

A geriatrician interviewed the subjects and the DSM-
IV checklist was used 10 determine whether they met
the criteria for major depression. The Finnish transla-
tion of the Zung Depression Status Inventory (DSI)
{Zung, 1972) was used to estimate depressive symp-
loms., DSIis @ semistructured interviewer-rated inven-
tory measuring various psychological and somatic
symploms of depressive illness (Zung. 1972). It con-
sists of 20 tems, many of them are also included in
the DSM-LV criteria for major depressive disorders
{American Psychialrie Association, [994), Each of
these items is rated on a scale of one to four. The
higher the score was the more severe disturbance.
The total DS1 scoves range Trom 20 10 80, such that a
sum score from 40 w47 15 associated with minimal o
mild depressive illness and scores equal to or greater
than 48 strongly suggest clinical depression in older
populations {Zung, 1972, Okimowe ¢/ af., 1982).

Functional $sensory inpairments

The survey was not intended to assess the status of the
absolute hearing acuily but the presence ol the fune-
tional hearing acuity. Functional hearing impairment
was registered. il the interviewed person had a ¢lear
ditficulty in conversation duc o poor hearing acuity.
the person him/hersell” expressed that hisfher main
health problem was difficulty in bearing or the person
had carlier been ordered a hearimg aid.

fis F Gerlatr Psychianey 2002: 17, 80851 3.
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The visual examination consisted of an assessment of

binocular visual acuity for both distance and near, cor-
rected with the paticnt’™s own spectacles. A Snellen chunt
with E-letiers (Gabriels, 1969 was used in testing the
visual acuity lor distance. The visual acuity can be tested
fromm 200200 1o 20715 on the American scale, which
means log, minimum angle resolvable (logMAR}
+1.0 10 =L according (o the methods recommended
by Feiris et aif. (1982). The identification of the correct
position of at Ieast four of five B’s was necessary (0 indi-
cate sulficient visual acuity for cach given line. In testing
the visual acuity for near vision the reading charts
designed by the Finnish Center for Visually Impaired
were used, The whole ling should be read correetly w
accept that visual acuity be registered for that line.
The reading acuity can be tested from 200200 1o 20420
{loeMAR + 1.0 10 0.0).

Functional visual impaivment was registered. if the
binocular visual acuily. either for near or distance
vision, was less than 20/60 (logMAR +10.53). This
threshold was emploved based on the World Health
Organization criteria (World Health Organization,
1973).

Subjects, who had both visual and hearing impair-
ments, were classified as having combined {unctional
sensory impairment. Based on the sereening of hear-
img and vision, the subjects were divided inte four
groups: (1) those with funclional hearing impairment
but adeguate visual Tunction (FHIX (2) those with
functional visual impairment bul adequate hearing
[unciion (FVI1y (3) those with combined {unctional
sensory impairment (CS1) and (4) those with adequate
sensory functions (ASF).

Stetistical metfiods

Mean and standard deviations (SD) expressed vari-
ables with normal {Gaussian) distribution descriptive

valoes. Statistical comparison between the groups
was made by using the 1-test or the analysis of var-
iance (ANOVA)L I the variables did not have a nor-
mal disiribution or ordinal, then descriptive values
were expressed by median and interquartile range
(IQR) or range. Statistical comparison  belween
groups was made by using the Mann-Whitney test
or the Kruskal-Wallis test. Measures with a discrete
distribution arc expressed as counts (%) and analysed
by the Chi-Square, the Fischer's exact test or the
Fisher=Freeman-Halton exact test. Logistic regres-
sion models with robust estimate of variance were
used {0 determine adjusted predictive values ol
depressive symploms. The normality of variables
was eviluated by the Kolmogorov=Smirnoy statistics,
with a Lilhefors significance or Shapiro—Wilk statis-
tics. Correlation coefficients were calculated by the
Spearman method, The most important deseriptive
values were expressed with 953%: confidence intervals
{(Cl). The o level was set at 0005 for all wsls.

RESULTS

94 {20%:) subjects of the study population had FHI,
60 {13%) had FV1 and 33 (7%} had CSI. 72 subjects
(15%, 95% Cl: 1219 had depression diagnosed
according o the DSM-IV criteria. 228 (49%, 95%
Cl: 44-53) subjects had a total score of DSI 40 points
Ur OVer.

Table 1 summarizes the dilferences in the age, in
the institutional carc and in the lunctional capacity
between these groups. The differences berween these
groups were statistically sigmificant { p < Q.001) in the
mean age. Persons in the functional sensory impair-
ment group (includes FHI, FV1Tand CS1 groups) were
more often institwtionalized than persons in the ASF
group. the difference between these groups was statis-
tically significant {=0.034). The median of the

Tuble |- Demogruphic mmd clinical duta on functional sensory impairment and adequate sensory functon groups
Varjubles Functional impaimeent -value Adequate p-value between
h= 187y between SENSOTY impairment and
mpairment funetion audeguate
froups =283 SENSATY 2IOus
Heuring Visual Combined
tn =494 in==60 n=33)
Number of fenudes 15 ) 59457 47178 4TH a1l 275 020
Mean uge. yeurs 1510 520 8145) B6 (4 < {1 T3 <
Mumber institutionalized, (%) 33 Tl Rt 085 LR 0.0%4
Median Barthel-index®. (1QR) LOO 95, 100 95 430, 10 95 (80, 100y 0002 1001495, 100 < 001
Median IADL ™ ATQR) T8 ® Ti5 8 5.7 0009 816, 8) < LN

=Maximum value indicate independent in all activities. scale from & to 100,
Taimum value indicate dependent in all activities, seale from ¢ 8,

Copyright « 2002 Juhn Wiley & Sans, Lul,

bt F Geriare Paveltdotey 2002: 17; 808-81 3.
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Table 2. Depression in functional sensory impairment and adequare sensory function groups
Critetia Functienal impairment p-value between Adequate p-value between
(n=18" npacment sensOry impairment and
LIPS funetion adequate
(=283 sensory proups
Hearing (=941 Visoal {7 =60) Combined {# = 33}
iy LENCS RS LENS!
193% C1) [93% (1) [958 T [9a% 1)
DSM-1Y depression 12y 12420y Goli) h34 13015 043
17 10 24} [12 1w 32] |9 1 34 111 e 200
Zuny depression scale
=40 47 (5 EXR XY 23 {7 ld 126 (45) 003
1400 e B0 141 o B3] [53 w 83 139 o 50|
A 1516} 16 {27y 10 {30} 13 5017 .14
[10 10 25] [17 te 39] [17 0 47] 113t 22]

Barthel-index and the TADL-scale was statistically
significantly lower in the functional impairment
group comparcd to ASF group (g < (L0013 These
scores were the lowest in the CST group.

Table 2 demonstrates the relationship between
functional  sensory impairment and depression.
Twelve per cent ol subjects in the FHI group, 20%
in the FVT group. 18%: in the CSI group and 5% in
the ASF group had depression diagnosed according to
the DSM-IV criteria. There were not statistically
significant differences between these groups. The
occurrence rate ol the DST score equal or over 40
points was 50% in the FH1 group. 53% in the FVI
group, 70%: in the CSI group and 45% in the ASF
aroup, The dilference between the ASF group and
the functional sensory impairment group was statisti-
cally significant { pp =0.03) but not between the dil-
ferent impairment groups (p=0.14). The results
concerning the DS score equal or over 88 points were
similar to depression diagnosed according o the
DSM-IV criteria.

The age, gender and instiutionalization adjusted
risk ratio for total score ol DSI 40 points or over in
the sensary impaired subjects was 115 (95% CI:
0.77-1.72).

DISCUSSION

In this population-based study we have shown that
depressive symploms were common i elderly persons
had €SI The occurrence rawe of the DST score cqual
to or over 40 pomnts was T0% in the CSI group.
The difference of this occurrence rale was stalisti-
cally significant between the functional sensory
impairment grovp and the ASF group. Bul even
though subjects with CSI had depressive symploms

Copyright ¢ 2002 John Wiley & Sons, Ltd,

they did not meet the criteria of major depression
according (o DSM-TV more ofien than other subjects
n this age group.

This study is part of the population-based Kuopio
754 study, There were alse many demented persons
in the population sample. Most of them were
exeluded from this depression study Tor unreliable
sensory measurcntents. Due 1o these exclusion criteria
our results cannot be extrapolated to clderly person
who have moderate Lo severe dementia.

The methods used in this study for sereening visual
and hearing Impairment arc available in the primary
care. The prevalence of FVI was similar to that carlier
documented in one large epidemiclogical study in
north London (Reidy et af., 19981, but it was higher
than in many other studies {Attebo er e, 1996 Klaver
ef af.. 1998 West ef af.. 19973, This was due o our
methods and the differences in definition.

We sclected the problems i face-1o-ace conversa-
tion as our first step screening method lor the hearing
acuity, because it s usually the first sign of hearing
problem encountered in a primary health care center.
We also used self-reported problems in hearing as one
defining criterion. Subjects with a hearing aid were
also included in the FHI group. With those methods
we did not dentily persons with only mild hearing
problems. For that reason the prevalence of FHI wag
lower than earlier reported: 30% versus 42-45%
(Cruickshanks ¢f af . 1998: Mascicki ef af.. 1985).

We wished o evaluale depression with a variety of
methods, which represented different approaches 1o
this common condition. We used the DSM-IV criteria
10 determine major depression. Since depression is
often under-estimated among elderly persons we also
wanted 1o find depressive symploms and used the
Zung Depression Status Inventory (DSI) for screening

fis F Gerlatr Psychianey 2002: 17, 80851 3.
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of depressive symptoms. The DSI has been used in
this age group ecarlier in many studies (Kichell
et wl., 1982, Kiveld er af, 1996 Kiljunen et .,
1997y and the cut ofl points {40 and 48) were
previously defined (Zung, 1967; Okimoto er .,
1982).

Individuals in the CSI group were older than those
i the other groups {Table 1) That result was guite
expecled since both the visual problems and hearing
problems increase with age. They also needed more
often assistance in the PADL and the TADL activitics
comparcd o persons who did not have problems with
the hearing or visual acuity or who had ecither the
visual or hearing problems, The association between
sensory impairment and increased physical disability
has  been  documented  carlier in many  studies
{Carabellese ¢f af., 1993; Keller e ed., 1999 Reuben
ef al., 1999 Wallhagen e af., 20010, Probably due
their need lor assistunce in the PADL and the TADL
functions, persons in the impairment group were more
often mstitwtionalized compared W persons in e
ASF group. Institntional care and also the functional
decline have been associated with depression in ear-
lier studies (Ip et ad.. 2000z Lenze er af.. 2001). Since
age, institutonal care, lunctional decline and sensory
impairment arc highly associated with cach other it is
difficult 1o demonstrate their imdividual effects on the
mood.

Depressive symptoms were common il ¢lderly per-
sons had sensory impairment, especially combined
sensory impaimment (Table 2). Cur results conceming
single sensory impairment are similar to those carlier
documented (Herbst and Humphrey, 1980: Mulrow
ef al.. 1990: Carabellese ef af., 19932 Ip et of., 2000
Tsuruoka et af., 20010, Carabellese e af. {1993) docu-
mented in their study a clear association between sin-
ale sensory impairment and depressive mood. but no
interaction of double sensory impairment on depres-
sive mooad was deleetable, In their study there were
1191 non-institutionalized clderly subjects (age 70
1o 75 years) and the double sensory impairment group
consisted of only 20 subjects. Other studies concern-
mg double sensory impairment have, at least (o our
knowledge, comcentrated on physical capacity, not
on Mo,

We can conclude that depressive mood was com-
mon conchition i elderly persons suflered sensory pro-
blems. The risk ol depressive symptoms was more
obvious il they bad at the same tme problems in
the hearing and visual acuity. We must be aware in
future planning of social and health services that
clderly persons often will sulfer sensory problems
that predispose them also 10 depressive symploms,

Copyright « 2002 Juhn Wiley & Sans, Lul,

KEY POINTS

o Depressive symploms were common if an
clderly person had double sensory impair-
ment.

e Allhough they had greal extensive depressive
sympioms they did not have major depression
more ollen than other persons in (his age
group.
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Decrease Of Functional Or Cognitive Capacity Explains The Lack Of
Eye Examination In Visually Impaired Older Persons

Tuing A Lupsakko, MD(1), Maiju 1. Ménsvicrvi, MDY (2), Rafmo O Sutbave, MD (3), Hannu J. Kauticinen,
BAf4)
1y Social and Welfare Health Center of Adnckoski, Finland
2)  Department of Ophthaimaology, University of Kuepio, Finland
3)  Department of Public Health and General Practice, Division of
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To the Editor: The decline of visual function with age is well known (1, 23 Vision loss has been ranked
behind arthritis and heart disease as the third-most-common chronic condition that forces older persons 1o
require assistance with activities of daily living {3). It is associated with depressive mood (4 functional
decline (52 and increased risk of falls, hip fracture, and mortality. Decreased vision also appears 1o increase
the risk of becoming institutionalized {6). As with many other health problems encountered in older people,
visual impairment is oflen undiagnosed and untrewsted (1, 7. 8). Recently, it was reported that adequate
implementation of surgery (o treat cataract could reduce visual impairment by one-third (2) and that
uncorrected refractive error (s the most common cause of bilateral visual impairment across all decades of
life, but especially in those aged 80 and older (9).

The purpose of this study was o aseertain reasons for the lack of cye examination in the visually impaired
older population and to oblain estimates of how many of those with poor vision have been helped with
cataract surgery or with new corrected eyeglasses.

METHODS

This study is a part of the population-based Kuopio 75+ swdy, The design of that stady bas heen previously
reported (141, This study group consisted of 318 persons. They all had reliable information about visual
acuity measured with screening methods.

The visual cxamination consisied of an gssessment of binocular visual acuity for distance (Snellen chart with
E-Tetters) and ncar ¢reading charts designed by the Finnish Center for Visually Impaired) vision. corrected
with the patient's own cyeglasses. Visual impairment was registered i the binocular visual acuity was less
than 20/60 (logMAR +0.5). The primary research was conducted in 1998, A the beginning of 2002, patient
documents in the local university hospital and in the offices of local ophthalmologists were reviewed. The
investigations verilicd whether an ophthalmologist had examined these visually impaired subjecis during the
follow-up timme and whether cataract surgery or provision ol now eyeglasses had corrected their visual acuity.

Physical. psychological, and cognitive functions and functional hearing acuity were also measured during the
examination of these study subjects. Activities of daily living (ADLs) were evaluated using the Barthel index
and mood using the Finoish translation of the Zung Depression Status Inventory., Cognitive function was
screencd using the Finnish translation of the Mimni-Mental Siate Examimation (MMSE).



RESULTS

Visual impairment was found in 122 {24%, 95% confidence interval (C = 20-27) of the 518 siudy subjects.
An ophthalmelogist had cxamined 59 (48%) of them during the follow-up period: 17 {29%) of these had
received new cveglasses. and 13 (229%) had undergone cataract surgery. With these actions, their visual
acuity had improved to the level of "no visual impairment.”

Table 1 shows statistically significant differences between the examined and nonexamined groups in the
number of institutionalized individuals. median of the Barthel index, and MMSE scorc of 24 points or less,
Sex, age, hearing impairment. and possible depressive mood did not explain the lack of examination of
visual impairment. The significant univariate predictive effect for the lack of examination for visual
impairment was institutional care {odds ratio (OR) = 6.87, 95% C1 = 2.19-21.54). Barthel index (OR = 0.96,
us% C1 = 0.94-0.98), and MMSE ~24 (OR = 444, 95% CI = 2.02-9.74). The forward slepwise logistic
regression analysis entered the Barthel index (OR = 0.96, 95% Cl = 0.94-0.98) and MMSE =24 {OR = 2.88%,
95% Cl = 1.19-6.96).

Table |. Characteristics of Visually Impaired Subjects Who Were Examined or Not Examined by an
Ophthalmaologist

Characteristic Examined Ex:n?itned P-value

Female, n (%) 45 (76} 48 (76} 49
Age.mean + standard deviation 835 845 1
Institutionalized, n (%) 4407y 21 {33 <.00]
Barthel Index. median {interquartile rangey® 95 (90-100) 73 (55-95%) B
Hearing impairment. n (%) 19 (32) 17(27) 53
Mini-Mental State Examination %24, (%) 26 (44} 49 (78} <.001
Zung depression scale 240, (%) 32 (55) 39067 A8
=Maximum value indicaies independent in all activitics.

CONCLUSIONS

Impairment of ¥ision is common in this age group. An ophthalmologist had examined 48% ol visually
irnpaired subjects during the follow-up time, and half of these achieved better visual acuity from cataract
opcration or provision of new cyeglasses. Deteriorated cognitive function and impairment in ADL lunctions
were the strongest factors associated with lack of eye examination for visual impairment.

Many of these visually impaired persons live in institutional care. To promote examination of visual
problems, the staff of these institutions should understand the importance of carly diagnoses ol visual
problems and the possibility of helping visually impaired older people. In addition., physicians should he
aware that older persons who need assistance in ADL functions or who have dementia might also have a
hidden visual impairment.
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Abstract: Hearing loss is one of the most prevalent chronic conditions aftecting the health of the
aged. It is typically medically non-treatable, and bearing aid {HA) use remains the treatment of
choice. However, only 153-30% of older adults with hearing impairment posscss an HA. Many ol
them never use it. The purpose of our study was to investigate the use ol provided HAs and
reasons [or the non-use of HAs. This population-based survey was sel in the city of Kuopio in
castern Finland. A total of 601 people aged 75 years or older participated in this study. A
geriatrician and a trained nurse examined the subjects. Their functional and cognitive capacity
was evaluated. A questionnaire aboul participants’ sociocconomic characteristics and the use of
HAs were included in the study protocol. The subjects who had an HA were assigned to three
groups on the basis of HA use: (ull-time users, part-time users and non-users. [nquirics were made
about the subjective reasons for the non-use of HAs. An HA had been prescribed carlier to 16.6%:
of the study group. Fourtcen percent of the females and 23% of the males had been provided with
an HA. The HA owners were older than persons who had not been provided with an HA. Twenly-
five percent of the HA owners were non-uscrs, and 553% were full-time users. A decline in
cognitive or functional capacity and low income explained the non-use of HAs. The most
common subjective reasons [or the non-use of HAs were that the use did not help at all (10424,
the HA was broken {4/24) or it was too complicated to use (5/24). The non-use of HAs is still
common among the aged. Elderly people who have been provided with an HA and who have a
cognitive or functional decline arc at risk to be a non-user of an HA. Therefore, they need special
attention in counseling.

Kevwords: Elderly - Hearing aids - Non-use of hearing aids



Introduction

The prevalence of hearing problems among the clderly aged at least 75 years is estimated to be
about 30% [1. 2]. Hearing impairment has been associated with poorer quality of life |3],
depressive symptoms [4] and also with a decrease of functional capacity [3, 3]. Furthermore,
hearing impairment correlates with & higher subsequent risk for nursing home placement 6] and
cognilive decline [7].

Typically. age-relaled hearing loss is not medically curable. The treatment strategy depends on the
paticnl 's communications needs. The trealment of presbyacusis includes emotional support from
family members and health care professionals, environmental modilication and the use of various
types of assisting listening devices (c.g.. telephone and television amplificrs and hard-wired
communication devices) or HAs. Use of HAs among subjects with hearing impairment improves
their quality of life [8] and is helplul in communication [9]. Also, dementia patients benelit from
HA use |10, 11]. Only 15-30% ol older adults with hearing impairment possess an HA |12, 13].
Furthermore, 100 often the treatment compliance (hearing-aid use) is poor in this age group [2, 13,
14].

The purpose ol this study was 10 examine HA use in a population aged 75 years and over in
Finland. The four main questions of the present study were: (1) What were the demographic
characieristics of these elderly persons who had previously been prescribed an HA? (2) To whal
extent were 1he prescribed HAs being used? (3) Were there any explanations lor the non-use of
HAs? (4) What were the subjective reasons [or the non-use of HAs?

Subjects and methods

Study population

This study was a part of the Kuopio 75+ study. which was carried out as collaboration between
the University of Kuopio and the Social Weltare and Health Center of Kuopio. The purpose of
this survey was o clarily the diseases, Tunctional capacity and use of services lor senior citizens
in the city of Kuopio in castern Finland. Kuopio has a populaton of 86,000 inhabitants, with 5.3%
of them being 73 years and older.

The Kuopia 75+ study population consisted of 700 persons aged more than 75 years (on | January
1998), which was 15.5% of the cntire age group. They were randomly selected from the
population register and representative of their respective age groups and gender. Seventy-nine
(11.3% ) of them were living in long-term institutionalized care (care provided also at night). The
proportion ol people in institulionalized care is representative of the Finnish population. OF those
700 persons cligible, 601 (85.9%) participated in the standardized interview and geriatric
asscssment between Janoary 1998 and Januacy 1999, Fifteen (2.1%:) died prior to being scen., 79
(11.3%) relused 1o participate and 5 (0.7%) could not be contacted at all. The mean age of the
Kuopio 75+ study population was 81.3 years (SD=5), and 74.1% ol them were temale. The study
was reviewed and approved by the Ethics Commitlee of the University ol Kuopio and University



Hospital of Kuopio, and the participants andfor their nearest relative provided a written informed
consent for the study.

Methods

Measures

All participants were interviewed and cxamined by a gedatrician and a trained nurse. The
interview clicited data regarding the participant s sociodemographic characteristics, the extent of
their education and tinancial status as well as the medical history. Information about their
financial status was based on (heir latest account taxation, which is in the public domain in
Finland. The Activities ot Daily Living {ADLs) were evaluated by the Barthel index |/5]. The
total score can range from (0 1o 100 (" help needed in all activitics T o “independent in all
activitics ). The cognitive function was screcned by the Mini-Mcental State Examination
(MMSE) |76]. The Finnish translation of the Zung Depression Status Tnventory (DSI) was used to
estimate depressive symploms [/ 7].

Questions concerning the preseription and the use of HAs were included in the medical history
questionnaire conducied by the nurse. The subjects were asked how olien they used their HAs. 1T
they said they did not use it at all, they were documented as non-users. I they used it all the time,
they felt the need ol amplilication, they were documented as lull-fime users. And if they said (hey
used it only occasionally or sometimes, they were documenied as parl-lime uscrs. Because in this
age group the subjective need to use amplification depends greatly on the living situation (alone
or institutionalized) and social activity, we did not want W vse hours as a specilication method.
Inquirics were made about the subjective reasons for the non-usc of HAs.

Statistical methods

Variables with normal distribution descriptive values were cxpressed by mean and standard
deviations {8D}; statistical comparison hetween the groups was made using the (-test or analysis
ol variance (ANOVA). Variables with ordinal descriptive values were expressed by median and
interquartile range (IQR). Statistical comparison between groups was made using the Mann-
Whilney lest or Kruskal-Wallis test. Measures with a diserete distribulion were expressed as
counts (%) and analyzed by the chi-square test, Fischer s exacl test or Fisher-Freenian-Halton
exact tesl. We used Hommel s adjustments to correet signilicance levels Tor multiple {post hoc)
testing. The normality of variahles was evaluated by Shapiro-Wilk statistics. The most impeortant
descriptive values were expressed with a 95% conlidence interval (95% Cl). The i level was sel
at (.03 tor all tests.

Results

A hearing aid had been prescribed previously to 100 persons [16.6% (95% CL: 139 to 19.8}] in
the study group. Sixty-lour (14.4%) ol the 445 (emales and 36 (23.19%) of the 156 males had been
provided with an HA. There was no statistically significant difference in the mean age between
females and males who has been provided with an HA (P=0.49). The mean age was 83x5 years
among females and 82+5 years among males.

Sixty-four percent of the people who had beca provided with hearing aids and 76 percent of the
people who had not been provided with hearing aids were females, There was o statistically



significant ditference in the number of temales (P=0.012) between these groups (Table 1). There
was also statistically significant diffcrence in the mean age (P<(1.001) between these two groups.
The mcan age in the HA group was B3=5 years: in the other group it was Bl+4 years. No
significant diflerences between these two groups were found in the median duration of education,
the median income. the number of institutionalized subjects. the MMSE score, the ADL score or
Zung depression score.

Table 1 Demographics and clinical data in the subjects provided with hearing aids.

Variables Hearing aid provision P value
Yes No
(n=100) (n=501)
Demographics
Number of females (%) fd (64) 381 (76) 0.012
Mean age (SD} 83(5) 8114) <0.001
Median years of education (IQR) 64, %) 64, 8 (.65
Median tolal income in dollars {1QR} 9,472 (5.598. 16,312) 6,147 (4,900, 14,479) 0.38
Number of institutionalized (%) 3(8) F0 (14 0.10
Clinical
Median MMSE (1QR) 2620, 28) 25(20. 28) 0.35
.Mcdian ADL (IQR) 95 (i, 100 95 (85, 1) (.38
Median Zung depression scale (IQR) 40 (35, 45) 39(33,45) 0.36

SO standard devialion, /R inter-quartile range, MMSE mini mental-state examination. ADL
activitics of daily living, Barthel-index (range from 0 to 100). Maximum value indicates
independent in all activities.

We obtained information about the use of their HAs from 95 of the 100 subjects, One subject did
nol communicale at all because of moderate dementia. and Tour did not report 10 be HA owners
cven though the prescription of an HA was documented in the medical records. Tahle 2 shows
demographic and clinical data rom these 95 subjects. Fifly-two subjects (553%) were [ull-time
uscrs, 19 (20%) part-lime users and 24 (25%:) non-users. There was not a statistically signilicant
difference in hearing aid use between females and males.



Table 2 Dcmographics and clinical data in 93 subjects provided with hearing aids: comparison
hetween the non-users, the part-lime user and full-time user groups. Hommel s adjusted post hoe
tested only when the dilTerence between the groups was significant.

Variables Hearing aid use P value
' ' . Post
[ -
Non-users Part-time Full-time users Between hoc
users groups
(n=24) (n=19) (#=52)
Demaographics
Number of females (%) 13 (54) 12 (63) 36 (69) 0.44 -
Mean age (8D) 84 )] 82(5) 831(5) 0.36 -
Median years of education ) < )
(1QR) 6(4,6) 6(5,9) 64, 10y 0.18 -
Median total income in 4,808 11.766 9.474 0.002 N/P,
dollars {IQR) (3,176, 8,530) (9,538, 16,393) (6,263, 17.17%) N/F
?{l;;nhcr ol mstitutionalized 1017 1(5) 2 (@) 0.14 )
Clinical
. . N/P,
Median MMSE ([QR) 23¢15.26) 27 (19, 29 27 (23,29 0.006 N/F
. N/P.
Median ADL ([QR) 90 (702, 93) 100 {90, TO0} 95 (95, 1O 0.011 N/F
Modian Zung depression 43 35 47 3933443 40(35.46) 055 -

scale (IGRY

SD standard devialion, JOR inter-quartile range, MMSE mini mental-state examination, ADL
activities of daily livings, Barthel-index. N non-users, £ part-time users, £ full-time users

There were staustically significant ditTerences between lhese groups in the median of inconies
(P=0.002), thc MMSE scorc (P=0.006) and the ADL scorc (P=0.011). The median ol incomes
was 4,808 (1QR 3,176 0 8,539) dollars in the non-users group. 11.766 (IQR 9538 (0 16,393}
dollars in the part-time vsers group and 9,474 (IQR 6,263 10 17,178) dollars in the Tull-times users
group. The post hoc test localized statistically significant difterences in incomes hetween the non-
user and part-time user groups (P=0.005) and belween the non-user and full-time user groups
(P=0.001). There was also a statistically significant differcnee in the median of the MMSE scorcs
hetween Lhe non-user and part-time user groups (P=0.017) and hetween the non-user and the full-
time user groups (£=0.002). The MMSE score was 23 (IQR 15 10 26) in the non-user group, 27
(IQR 1910 29} in the part-time user group and 27 (IQR 23 1o 29} in the [ull-time user group. The
non-user group also diftered statistically significantly from the part-time user group (P=0.019)
and rom the full-time user group (P=0.005) in the median of the ADL scorc. The median of the
ADL score was 90 (IQR 70 to 95} in the non-uscrs group, 100 (1QR 90 to 100) in the part-time
user group and 95 {IQR 95 o100} in the full-time user group.



There were 24 HA non-users in our study group. The subjective reasons tor the non-use of HAs
arc documented in Table 3. Ten of them (42%:) cxpressed that they did not eel any need for an
HA, nor did they obtain any benefit from their use. Five of them were females and five males.
Five (21% ) ol the 24 non-users expressed (hat it was too difficult (0 use and four of them were
femalcs. Four persons (179 stated that their HA was broken.

Table 3 Subjective reasons Tor the 24 cases of non-use of hearing aids. AA hearing aid

'Subjective reasons Mate Female Total
n=11 n=13 n=24

No need or no perceived benefit lrom HA use 5 5 10

Too difficult to use I 4

The HA was broken 2 2 4

Costs too much to replace batteries 1 (} |

The HA was lost I 0 |

Cannot use duc to external otitis | { |

No reasons documented 0 2 2

Discussion

[n this population-based study. 17%: of the study population had been provided previously with an
HA, but 23% of them ncver used it. The decline in cognitive or functional capacity and low
income was associaled with HA use. The most common subjective reasons for the non-use of
HAs were the difficulty 1o usc it or its ineftectiveness.

[t has previously been reported that hearing impairment is more common among men than
women. Onc interesting finding in our study was that even though 23% of males and only 4% of
females were HA owners, aclually most of the HA owners were Temales (64 versus 36). This is
due o the over representation of women in this age group. Furthermore, the HA owners were
older than persons who had not been provided with an HA. Because the number of very old
people will increase appreciably in the developed countries in the next yewrs, this probably means
there will be extensive need of aural rehabilitation and also HA provision in the future. Tt should
be taken into consideration that these older HA owners will he females, who are not as
cxperienced in the use of technical devises as males.

The prevalence of HA provision in various age groups increases as a lunction ol age. [t is
cstimated that at Ieast 30% of those aged 63 years or over have such severe hearing impairment
that they would benefit from a hearing aid [1. [8]. In Sweden. 12% ol those aged 70 years and
over have been equipped with HAs | 12]. Davis (1989) reported an 18-20% prevalence rate of
provision of HAS in those aged 75 and older in Great Britain | 1], which is similar to our finding.
Tolson et al. (1995) reported that residents in long-stay wards are more than four times as likely
nced an HA preseription as their colemporarics in the general population [19]. In our study, we
did not find significant differences in the HA prescription between the institutionalized and
community-dwelling subjects.

Only a part ol the HAs that have been provided are being used effectively. Popelka et al. (1998),
reporting rom a Wisconsin community in the USA [/3], Tound that 29% of HA owners no longer



used their HAs. Gianapoulus ¢t al. (2002) reported that in Wales 57% of HA owners were not
using their HAs [2¢]. Sormi et al. documented that in Finland 23% of the HAs were never uscd.,
whercas 57% were used regularly every day | /4], which is similar to our findings. The use rates in
Finland have not changed in the last decades.

The age, severily ol loss, education, word recognition scores. Hearing Handicap Inventory lor the
Elderly score and presence of self-reported hearing loss have been reported 0 be signilicant
factors associaled with the use of HAs [/3]. However, [nancial costs, low quality of sound
amplification, lack of support from heath care providers, stigmatizalion and handling problems
are mentioned as being the main problems in the usce of HAs among the aged |2/, 22, 23, 24].

In our study, the decline in Tunctional capacity was one explanatory Taclor Tor the non-use of HAs.
This is logical, because a person needs manual dexterity when handling HAs. In many cascs,
elderly persons need support of olher persons (relatives. local heath care personnel. ele)) in
handling their HAs. Boisen et al. (1997) have previously documented that cooperation between
audiology and geriatric departments as well home care scrvices were valuable (o older patients
[25]. Nursing home residents have heen reported o use their HAs consistently [26]. Our resull
was similar (0 that. We did not find significant differcnecs in the number of institutionalized
paticnts between the groups of non-users, full-time uscrs and part-time users.

The decline in cognitive capacity and low inconic was explanatory factors lor the non-use of HAs.
In Finland, the HA itsell’ is free, but patients have o purchase the batleries themselves. Some
patients complain that these costs arc excessive. Thus, they may be given an expensive HA, but it
1s left unused in a drawer due to the cost of batterics.

The association hetween the cognitive decline and the non-use of HAs has not been reported
previously, at least 1o our knowledge. Our result is clinically important. since both dementia
discases and hearing impairment are associaied with age. In the Tuture, there will be many
demented persons who at the same time have hearing impairment. They also nced HA provision
and special atention in counseling (o guarantee the efficient use ol their HAs.

Even though demographic and psychological factors for the non-use of HAs have been
documenied previously in many studies, the common subjective reasons for this non-use of the
HAs in this age group have not been obvious. In our study, one subjective reason for the non-use
ol HAs was the ieeling thal the HAs did not benefit the users. Sometimes. the HA is probably
prescribed too early, and the user really does not benelit irom its use. Oflen, it may be prescribed
too late, and it docs not help any more. Thus. the correet timing of HA provision is important. In
Finland, the waiting time w0 the provision ol an HA is as long as 6 (0 18 months. Awarcness of
this long wailing time may also be onc reason why some clderly persons do not seck help for their
poor hearing.

Technical problems and difficultics in actually using the HAs were also reparted to be subjective
reasans [or the non-use of HAs in our study. Manufacturers of these devices should design
convenient, user-Iriendly HAs Tor the elderly. However, there will always be a need Tor
counseling and follow up, since clderly subjects still must be trained and motivated to use their
HAs.




Conclusion

We conclude that the non-use of HAs s still a serious problem and to a great exient an
unaddressed problem 0 which more attention needs 10 be focused. The provision of these unused
HAs represents a huge waste of health resources. We need timely prescription of HAs., patient
motivation and counseling and follow-up as well as (raining of local health care personnel. New
generations of casy-to-use and convenient HAs for the elderly are urgently necded. We should
also remember that an elderly person who needs an HA (0 hear properly and who experiences
cognilive or tunctional decline is al risk 0 become a non-user of the HA. These persons need
speeial attention in HA counscling programs.
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Abstract:

Purpose: The purpose of this population-based survey was to evaluate the association between
the functional visual (FVI) or combined sensory impaimment (CSI) and the use of home care
services and the costs of these services among community-dwelling elderly persons aged 75 years
or older in Finland.

Methods: We used the Snellen eye charts with E-letters and reading charts to evaluate the
functional visual acuity. The ability to conduct a face-to-face conversation, the hearing aid use
and the self-reported hearing problems were used to assess the functional hearing acuity. Home
care services were divided into three different groups: home nursing, home help and meals on
wheels. We evaluated the annual costs of the use of these services per subject.

Results: Functional visual and combined sensory impairment had a statistically significant
association with the use of home nursing and home help. The mean of the total costs for this
service use was three-fold higher in the FVI and the CSI groups compared to the adequate sensory
function {ASF) group.

Conclusion: Visual impairment and combined sensory impairment trigger the use of services,
which leads to increased costs.

Key words: Sensory impairment, visual impairment, home care services, costs, elderly
Introduction

The number of ¢lderly people has increased appreciably in recent decades in the western
countries. If we want to design and organize appropriate services for elderly, we need knowledge
about those diseases and defects which can influence the social, psychological, and physical
capabilities of the elderly and increase the need for services in this age group.

Visual and hearing impairment are among the most common conditiens affecting older persons,
In the Blue Mountain Eve Study, the prevalence of at least mild visual impairment (visual acuity
worse than 20/40) was 22% in individuals aged 75 to 84 years (Attebo et al., 1996). It is estimated
that even 46 % of those over the age 75 years suffer from hearing impairment (Cruickshanks et
al., 1998). Some elderly individuals bave at the same time beth visual and hearing impairment.
The prevalence of this combined sensory impairment has ranged from 1.6 % to values as high as



Il % in persons aged 70 years and over (Carabellese et al., 1993; Bergman & Roscnhall 2001,
Lupsakko et al., 2002).

Sensory impairments have serious consequences in Lhis age group. Visval impairment has been
associated with a greater rate of hip fractures {Felson ct al., 1989; Cummings ¢t al., 1995},
depression (Carabellese et al., 1993: Lupsakko el al., 20013 and mortality (Thompson et al., 1989,
Reidy et al., 2002). In addition, hearing impairment has been associated with a poorer quality of
life (Mulrow ct al.. 1990) and depression (Carabelicse et al., 1993; Tsuruoka ct al., 20013, An
association belween disability in functional capacity and visual impairment (Keller el al., 1999;
Lupsakko ct al., 2002: Rudberg et al., 1993; Waullhagen ct al., 2001) as well as hearing
mmpairment (Keller et al., 1999} bhas also been reporied. Fusthermore the double scosory
impairment is associaled with a decrease in the capacily of the activities ol daily living (Kelier el
al., 1999; Lupsakko ct al., 2002) and depressive mood {Lupsakko et al., 2002).

The aim of this study was 1o evaluate the association between sensory impairment and the use of
honme care services among community-dwelling elderly persons aged 75 yewrs and over. We also
determined the annual costs of these serviees.

Subjects

This study was a part ol the Kuopio 75 +stedy. The purpose of that survey was o clarily Lthe
discascs, lunctional capacity and usc of services for senior citizens in the city of Kuopio in casiern
Finland. The Kuopio 75+ study population consisted of 700 persons aged more than 75 years (on
January 1, 1998}, which represenied 15.5% ol the entire age group. They were randomly sampled
from the population register and representative of their respective age groups and gender. Of those
700 persons eligible, 601 {85.9%) participated in the slandardized inlerview and geriairic
assessment. Fifteen (2.1%) died prior to being scen, 79 {11.3%) rclused 1o participaic and 5
(0.7 could not be contacted at all.

A total of 138 persons were excluded from this study due to their inability for adequale co-
operalion in the investigative procedures (severe demented) or due o the lact that they were in
institutional carc. Thus the final stody group included 463 persons.

The study was reviewed and approved by the Ethics Committee of the University of Kuopio and
University Hospital of Kuopio and the participants and/or their nearest relative provided wrilien
informed consent for the study.

Methods
Measures

All participants were intervicewed and examined by a geriatrician and a trained nursc. The
interview clicited data regerding the participant’s sociodemographic charactenistics, medical
history and the vse of home carce services. The Activitics of Daily Living {ADLs) was evalualed
by the Barthel-index {(Collin ct al,, 1988). The cognitive function was screencd by the Mini-
Mental Staie Examination (MMSE) (Folsiein et al., 1975). The Finnish translation of the Zung
Depression Status [nventory (DSI) was used to estimate depressive symiploms {Zung WWK,

1972).
Functional sensory impairments

We used simple screening meithods available in the primary health carc centers. Functional
hearing impairment was registered il the interviewed person had a clear dilTiculiy in conversation
due 0 poor hearing acuily as observed by the nurse, the person expressed that her or his main
health problem was difficulty in hearing, or the person had carlicr been provided a hearing aid.



The visual cxamination consisted of an assessment of binocular visual acuity for both distance
(Sncllen chart with E-letters) and near {reading charts) corrected with the pationt’s own spectacles
{Gabricls, 1969). Functional visual impairment was registered il visual acuity, either Tor near or
distance vision was less than 20/60 (logMAR+0.5} (Ferris ¢l al.,, 1982). This threshold was
cmployed based on the World Health Qrganization ¢riteria for visually handicapped (1973).

Based on the screening ol hearing and vision, the subjects were divided into Tour groups: 1) those
with functional hearing impairment (FHD; 2) those with functional visual impairment (FVID): 3)
those with combined functional sensory impairment (CS1), 43 those with adequale scnsory
functions (ASF).

The assessment of the use of home care services

Home care services were divided into three different groups: home nursing, home help and meals
on wheels. Home nursing is organized by the primary heath carc centers. The purpose of home
nursing is 1o provide medical care in home. The number of home nurse visits can vary [ron daily
visits (0 one visit a month.

Home help provides supporl in the Aclivities of the Daily Living {(ADL} - and Instrumental
Activitics of the Daily Living (IADL) - functions and arc organized rom the municipal service
department of the local community. The number of visits can vary [rom Iive times per day to one
visil per week.

The meals on wheels service means that a person reeeives a complete meal delivered 1o her or his
home. This service can be arranged everyday and is organized from the municipal service
department of the local community.

Cost analysis

A subject could be using home nursing plus the service of home help as well as delivery of meals
on wheels. We calculated the total amount ol cach services and costs o the community to produce
these services in one year. We counied fogether these costs and in this way reached the annual
costs of the use ol services for every subject. The average cost ol one home nursing visit was 43
€, u home help visit 28 €, and to one meal 5 €. The cosls ol services range huge between countrics
and communes depending on the service systems and the formation ol the costs. In this study we
used the costs ol services in the city of Kuopio.

No discount rate analysis was used, as the follow-up was only onc year. A sensitivity analysis was
performed. The costs were varied by 30%.

Statistical methods

Statistical comparison between the groups was made by using the t-test, analysis of variance
(ANOVA), Mann-Whitncy 1cst or the Kruskal-Wallis test with the Monte Carlo cstimate of p-
value. Measures with a discrete distribution analyzed by the Chi-Square, the Fischer's exact (est
or the Fisher-Freeman-Halton exact test. Logistic regression models with robust estimate of
variance were used (o determine adjusted predictive values of the use of services. The normality
ol variables was evaluated by Shapiro-Wilk statistics. Results were expressed as mean or median,
standard deviation (SD) or interquartile range (IQR), and 95% confidence intervals (95% CI). The
o level was set at 0L05 Tor all tests.

Results

Individuals in the functional sensory impairment group (consists the FHI, FVI and CSI groups)
were statistically signilicantly (P< 0.001) older than in the ASF group (Table ). There were
statistically significant dilTerences between the ASF and the sensory impairment group also in the
median of the MMSE score (P=0.014), ADL score (P< (0.001) and DS§] scale (P=0.034). There



were no significant differences in the prevalence of common discases. in the number of females or
in the living situation (Iiving alonc) beiween these groups.

Tabie 2 shows the statistically significant diflerences belween the ASF group and lunctional
sensory impairment group in the vse of home nursing (P=0.023) and home help {P=00.022). There
were also statistically significant dilferences in the use of homwe nursing (P=0.004) and honwe help
services (P=0.02) between different sensory impairment groups. More subjecis in the FVI and the
CSI groups uscd these services than in the FHI group. The median number of home nursing visils
per one month was 2 (IQR 1 1o 2) in the FHI group, 2 {IQR 110 2) in the FVI group, 1.5 {IQR | i
2) in the CS1 group and {IQR 1 o 2} in the ASFE group. The median number of home help visits
per one month was 12 (IQR 7 10 22} in the FHI group. 16 (IQR 8 to 57) in the FVI group., 12 (IQR
810 61)in the CS1 group, and 8 {IQR 4 10 25) in (he ASF group.

We used logistic regression models to determine the effcet of the age, gender, living situation,
sensory impairments, cognilion, depressive mood and ADL-{unctions 0o the use of any services.
Table 3 shows that the age (OR=1.15 [95% CI: 147 tol.24]), hving alonc (OR=4.12 |95% CI:
1.78 10 9.53]) and the low ADL score (OR=0.90 [95% CI: 0.86 (0 0.94]) explained independently
the use of services. However aller adjusiment Tor age, sex and living alone (not with the ADL
score) there were still statistically significant (P=0.013) differcnces between the FVI and other
groups in he estimated proportion of the use of any services.

Figurc | shows the annual costs of the use of services in the different groups. Eighty-tour pereent
ol subjects in the ASF group did not use any services and thus incurred no costs al all. Seventy-
cight pereent in the FHI group, 38 % in the FVI group and 66 9% in the CSI group did not use any
services. An average of 10 % ol subjects in the FVI and CSI groups made such extensive use of
services that the costs amounted 1o over 10 000 € cach year.

The mean of annuval costs were 800 € (maximum costs 20 100 €) in the FHI group, 2 800 €
(maximum costs 21 000 €} in the FVI group. 3400 € (maximum costs 38 000 €) and 890 €
(maximum costs 32 000 €) in the ASF group. There were stalistically signilicant differences in the
meun annual costs between the FVI and the ASF group (P< 0.001) and belween the CS1 and the
ASF group (P=0.03).

In the sensitivity analysis, we used 30%: variation of the annual costs. This resulicd in the mean
annual costs in the FHI group ranging from 544 € tol 040 € (maximum costs 26 130 €}, in the
FVI group from 1 960 €10 3 640 € (maximum costs 27 300 €), in the CS1 group from 2 380 €10 4
420 € (maximum costs 49 400 €} and in the ASF group from 623 € 10 1 157 € (maximum costs
41 600 €.

Discussion

We reporled that Tunctional sensory impairmicnt, cspecially Tunctional visual impairmcnt (FVI)
and combined sensory impairment (CS1) had a statistically significant association with the use of
hone nursing and home belp. Only L9 of subjects in the adequate sensory tunciion (ASF) and
functional hearing impairment (FHI) groups used home help compared 1o 25-28% in the FV1 and
CSI groups, Additionally 7-9% of subjects in the FHI and ASF groups used home nursing
compared to 19-27%: in (he FVI and CSI groups. The mcan annual costs for this scrvice usc were
three-fold higher in FVI and CSI groups compared 1o the ASF group.

It is obvious that the nced of scrvices in the CSI group is connected o the practical problems duc
o the loss of vision. Functional hearing impairment did not increase the wse of services, This
result 1s reasonable because the needs rising [rom hearing impairment are mainly social and
communicative, which cannot be met by the home care services. Also Creen & Pope (200H) had
carlier reporied that hearing impairment did not lead 10 use of services despite expectations to the
contrary.



Most of persons, also in the impairment groups, were nol associated with any expenses. One
cxplanation to this result is probably the fact that these expenses signify only the use of these
services not the real need of services. In Finland the elderly must pay themselves lor its part of
home care services and this probably influcnees to the use of services. The conncetion belween
the age and living alone and the use of services s reasonable. Older age is often associated with
discases and decline of Tunctioning that increase the need of services. As long as there are other
relatives (spousc or children) with the elderly in home, they do not nced so much help from
olficinal home-care personnel.

Sensory impairments decrease the Tunctional ability of the aged (Carabellese et al., 1993
Lupsakko ct al., 2002; Keller et al., 1999 Wallhagen et al., 2001). and the decline in the ADL-
functions has an independent effect on the use of home care services. This connection actually
cxplained the nced lor home carc scrvices in these impairment groups but also offers the
possibility to influence this service use and therefore the costs. We should try to slow the rate ot
decline in ADL-lunctions of sensory impaired clderly by improving the diagnosis, treatiment and
rchabilitation of the discases. which are responsible for these impairments. Visgal and hearing
impairment is still often undiagnosed and untreated (Davis & Mueller 1987; Attebo et al, 1996:
Karlsson & Rosenhall 1998: Reidy ct al., 1998; Muiioz el al., 2000} in this age group. An
uncorrected refractive crror is ong of the most common cause ol bilateral visual impairment
across all decades of life but especially for those aged 80 years or older (Weih et al., 2000, West
ct al. 2003), and adequate implementation of surgery (0 treal cataract could reduce visual
impairment by one third (Klaver et al., 1998). Agc-related hearing loss typically is medically non-
treatable, and the use of hearing aid (HA) remains the treatment of choice. However, only 15-30%
of older adults with hearing impairment actually possess a HA (Davis et al., 1987: Karlson &
Rosenhall 1998).

Sufficicnt resources tor the cure and rehabilitation should be guarantced since untreated sensory
impairnients anyway result in costs by increasing the use of services. For example, in Finland the
clderly have o wail a calaract operalion for one to two years and the qucue lor a hearing aid is
around one to one and half years, Because elderly persons with sensory impairment use much
home care services, we must also pay more attention w educating local home care personnel o
detect persons with sensory impairment and to refer them for consideration of technical aids and
other rehabilnation mancuvers (Watson 2001).

We conclude that sensory impaiements arc common in this age group. Visual impairment and
combined sensory impairment trigger the use of services, which leads (o increased costs, We must
try 1o influcnce these costs by finding cofficient trcatment  strategics and improving  the
rchabilitation of these impairments. The cost effect of carly diagnostic and care ol these diseases
and also of more active rchabilitation should be observed.
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Table 3. Explanatory variables of the use of municipal services to the elderly using logistic

regression models.

Variables

Gender (malg)

Age (yocars)

Living alonc
Hearing impairment
Visual impairment
MMSE <24
ADL-scale

Zung depression scale

OR (95% CI) P-value
1.79 (0.85 to 3.78} 0.13
L15(1.07 10 1.24) <0.00!
4.12{1.78 109.53) <{1L.0H
.68 (0.33 10 1.42) 0.30
1.29 {(0.61 to 2.73} 0.54
1.47 {0.71 10 3.02) 0.30
{190 {0.86 10 0.94} <000
1.00 {0.96 10 1.04) 0.89

MMSE: Mini mental state examination, ADL; Activities of daily livings, OR; Qdds ralio
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Figure 1. The annual costs of the use of home cure services in the different sensory

impairment groups,
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