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Background: Vision and hearing impairments in the elderly (aged over 80 years) and poor 

indoor lighting conditions in a home-care setting are risk factors for functional decline, reduced 

social participation, withdrawal, and accidents.

Objective: We aimed to evaluate the changes in vision, hearing, and lighting conditions in the 

homes of participants aged over 80 years after implementation of a clinical intervention.

Methods: We undertook an exploratory randomized, controlled experimental study of sensory 

impairments and lighting conditions in the homes of elderly aged over 80 years who received 

home care. The intervention group (IG) received advice and encouragement to improve their 

vision, hearing, and indoor lighting conditions in the home, with a 10-week follow-up period. 

The control group (CG) received their usual care and underwent the same vision and hearing 

tests but were provided no intervention.

Results: Vision and hearing (self-assessed) and tested by Wilcoxon rank-sum test were 

significantly better (P=0.025 and P=0.008, respectively) in the IG after the intervention and 

follow-up. The test between the groups showed a significance of P=0.026 for visual acuity 

and P=0.098 for pure-tone average. The maximum and minimum lighting levels were signifi-

cantly improved in the IG after the intervention (P=0.002 and P=0.039, respectively) but were 

unchanged in the CG.

Conclusion: Several of the IG participants did not follow all of the advice; however, among 

those who did, vision, hearing, and lighting conditions were all significantly improved. It appears 

that modest interventions have great potential for improving vision and hearing. Older patients 

in the home-care setting cannot be expected to take the necessary action to improve their sensory 

impairments by themselves. They require close monitoring, help from a specialist, and help to 

improve the indoor lighting conditions in their homes.

Keywords: vision and hearing impairments, home lighting conditions, old people, home 

care

Introduction
Multimorbidity, increased risk of diseases in the sensory organs, and age-related 

changes in the eyes and ears not only lead to reduced vision and hearing but also 

render the elderly aged over 80 years who are in a home-care setting vulnerable to 

many disabilities.1–4

Older persons experience hearing loss, which may be a combination of sensory, 

neural, strial (metabolic), and cochlear conductive presbycusis.5,6 The older person thus 

experiences considerable problems understanding rapid speech and unfamiliar accents.5,7 
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Sounds may be difficult to localize, particularly when different 

hearing aids are used in the left and right ears. Even a mild 

hearing loss can result in 25%–40% of speech being missed.5,6 

It is well documented that impairments in vision and hearing 

are risk factors for social withdrawal and depression and can 

have a serious impact on a person’s quality of life.6,8,9 Vision 

and hearing impairments can affect both general function 

and the ability 1) to read and access information and 2) to 

communicate with others.

The probability of developing cataracts is almost 100% 

if the individual lives long enough;10 although this condi-

tion is curable in Norway and many Western countries, it 

is nevertheless stressful for the individual.11 Glaucoma, 

age-related macular degeneration, and diabetic retinopathy 

are frequent diseases in aging populations.4 Persons with 

cataract or uncorrected refractive errors have greatly reduced 

visual acuity (VA) and increased sensitivity to luminary 

contrast.12 Pupillary dilation in darkness diminishes with 

age,13 as does scotopic vision.14 The age-related reduction 

in scotopic visibility is greatest for violet light and light 

of shorter wavelengths, while the measurable reduction in 

scotopic, age-related visibility is much smaller for light of 

longer wavelengths and white light.14

Indoor lighting conditions become increasingly impor-

tant as people get older and spend more time indoors, and 

good lighting is fundamental to a person’s ability to cope 

in his or her everyday life. Indoor lighting should provide 

a good working light and adequate overall illumination.15 

Room lighting should be adapted to the function of par-

ticular areas of a room; for visually demanding work, such 

as reading and needlework, general room lighting is often 

inadequate.15 Lighting conditions in the home are also 

important for those with a hearing impairment, enabling 

them to read faces and lips as this compensates for their 

hearing loss.4 Adequate lighting in the home may also help 

to prevent accidents and falls.4,16 Despite these well-known 

issues, the lighting requirements and adapted conditions that 

should be imposed to compensate for the loss of eyesight 

and hearing in the elderly have been discussed infrequently 

within health-care research. Indeed, we have identified only 

one study concerning the relationship between indoor home 

lighting and quality of life in the healthy elderly. Sörensen 

and Brunnström17 have showed that improved indoor light-

ing significantly increased the quality of life in healthy 

elderly people living at home. In an ongoing Norwegian 

study,18 preliminary results indicate that the indoor lighting 

levels in the homes of 75-year-old persons are far below the 

recommendations.19,20

In a previous descriptive study,9 self-assessed vision and 

hearing were not strongly correlated with the results from 

standardized tests. The elderly persons themselves and health 

personnel tend to under-communicate both the existence of 

this problem and any problems related to sensory impair-

ments.5,21,22 Simple actions, such as the removal of earwax or 

improving the lighting conditions in the home, may improve 

the vision and hearing and contribute to greater enjoyment of 

life among the elderly. A functional house, adapted to meet 

future challenges in different phases of life, is an official goal 

for Norwegian health authorities.23

Adaptation and adjustment of the environment, including 

the home, is also important in order to promote participation 

of the elderly in social gatherings with family and friends;24 

participation in meaningful activities is necessary for the 

individual’s experience of having a good aging period.25,26 

An increased focus on the amounts of daylight and artificial 

light in a home could help to prevent accidents therein.27,28 

The presiding assumptions of the current study were that 

elderly aged over 80 years living in the home-care situation 

could be suffering from untreated vision and hearing impair-

ments and that their houses were insufficiently lit, with light-

ing levels below the recommended Norwegian lux values.19 

The aim of this intervention study was thus to evaluate the 

changes in vision, hearing, and lighting conditions at home 

following a clinical intervention. It was hypothesized that 

after a 10-week follow-up, the patients in the intervention 

group (IG) would have improved vision and hearing and 

enhanced indoor lighting in the home compared to the control 

group (CG) participants.

Methods
Design
This study was an exploratory randomized controlled study 

of sensory impairments and the lighting conditions in the 

homes of elderly persons aged over 80 years who receive 

home care.

setting
Five municipalities (four rural and one borough), with popu-

lations ranging from ∼9,000 to ∼26,500, located in the south-

east of Norway participated in the study. For all participants, 

the hearing center and eye specialists were located within a 

1-hour drive (there were opticians in each municipality).

sample and randomization process
The sampling process is shown in the flow chart in Figure 1.
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IG
N=50 

CG
N=50 

T1

N=46 
T1

N=47 

T2

N=41 
T2

N=39 

3 to hospital 
1 died 

3 died

2 withdrew 
2 died 
1 to hospital

4 withdrew 
2 died 
2 to hospital

Figure 1 Flow chart showing the samples at T1 and T2.
Abbreviations: ig, intervention group; cg, control group; T1, test 1; T2, test 2.

daily functioning, reading, or communication abilities, the IG 

participants were advised as to how to improve the lighting 

conditions in their homes. The IG patients were referred to 

a specialist if the evaluation at T
1
 revealed impairments of 

vision and/or hearing or were advised to have their ears rinsed 

of earwax. If the hearing test revealed a Pure Tone Average 

(PTAV) value at T
1
 of $35 dB or if the vision test yielded 

a VA of #0.7, the IG patient was referred to a specialist. 

They were not referred to a specialist if they already were in 

a treatment course. The nurses visited the patients in the IG 

once a week during the 10-week intervention period. These 

visits were the nurses’ regular visits to these patients, and 

they were instructed to ask the patients while they were there 

whether they needed any help to book an appointment with 

the doctor or if there were other issues related to the project 

for which they needed help. All the participants in the study 

were surveyed to identify those who had problems, including 

those who were unaware of their impairments, and to provide 

specific and individual advice.

The intervention was based on the theory of self-care 

management.29 We assumed that it would be in the best 

interests of the elderly patients to follow the advice they were 

given. The nurses were not able to come with the participants 

to the doctor, but they were able to help them to arrange the 

visit. The nurses provided information to the IG patients 

regarding how to increase the lighting levels in their homes, 

if necessary, and the changes that would be wise to make, 

such as adding more lamps or installing a lighting control 

system that would allow the user to operate all of the lamps 

in one room with a single switch.

The patients in the CG were evaluated in the same manner 

by two specially trained nursing assistants and the first author 

(GGH), who obtained the same training as the nurses. In addi-

tion, a lighting designer controlled the lux values for 20 patients 

in the CG and 20 patients in the IG to ensure that the experi-

mental setup was correct. However, the CG patients were not 

referred to specialists if their vision or hearing was considered 

to be impaired, and they were not provided with advice as to 

how to improve their home lighting conditions if found to be 

inadequate, until after the completion of the study.

Data collection
The data for T

1
 were collected during October and November 

2011, when general outdoor light levels in Norway are low 

for much of the day. Similarly, the data for T
2
 were collected 

during January and Feburary 2012, to match the lighting 

conditions for T
1
. The lighting values were measured at 

approximately the same time of the day both at T
1
 and T

2
.

The intervention was planned for two groups of 

50 patients, based on a calculation to detect 1) an improve-

ment of 20 lux with a probability of 0.90 from Test time 1 

(T
1
) to Test time 2 (T

2
) and 2) a maximum risk of 5% of 

a type 1 error occurring.  Inclusion criteria for the partici-

pants were $80 years old, receiving home care, and able to 

speak  Norwegian. The exclusion criteria were the presence 

of obvious cognitive impairment, dementia, or palliation as 

documented in the medical chart or by clinical judgment by 

the primary nurse. Initially, the 50 participants for the IG were 

randomly drawn from the home-care patient lists. Then, the 

50 patients to be included in the CG were randomly drawn 

from among the remaining home-care patients.

All of the subjects provided written informed consent to 

participate. The study was approved by the Norwegian Social 

Science Data Service and by the Regional Ethics Committee 

for Medical Research.

Training program
The ten nurses who mapped, surveyed, and conducted the 

follow-up for the elderly persons in the IG attended a training 

program, which was developed and performed in order to 

increase their knowledge about vision, hearing, and the light-

ing conditions in the homes of the elderly. The participants 

were trained to apply the metrics for these three parameters. 

The measures that could be taken to improve the conditions 

within each of the three parameters were also explored.

intervention
The intervention consisted of evaluations at T

1
 and T

2,
 

which were executed at the start and the end of the 10-week 

intervention period, respectively, in both the IG and the CG. 

The patients in the IG received individual advice regarding 

improvements to their home lighting conditions at T
1
. If the 

lux values were below the recommended values19 or if there 

were lighting factors that negatively affected the participants’ 
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Table 1 instruments and measured variables

Instrument Measured variables Comments

logMar chart logarithm of the minimum  
angle of resolution

Visual acuity

Heine Mini 3000® otoscope earwax and eardrum
sennheiser HDa200 manual  
portable pure-tone audiometer

Pure-tone average is measured  
on a logarithmic scale

Pure-tone audiometry (M4 recommendation) 
at 500 Hz, 1,000 Hz, 2,000 Hz, and 4,000 Hz

Kas screen Background; vision and hearing;  
open-ended questions

interview guide with 110 questions and nine 
themes

Hagner luxmeter Minimum, maximum, and  
average lux values + reading light

examine lux values in the living room and 
reading light

logbook Reflections, comments,  
observations, and so on

The nurses maintain a logbook to enter 
reflections, comments, observations, and so on

Abbreviations: logMar, logarithm of the minimum angle of resolution; Kas, Kombinert alvorlig sansesvikt (combined serious sensory impairment).

instruments
The instruments used for the mapping and the variables 

measured are listed in Table 1.

logarithm of the minimum angle of resolution chart
The mapping tools used in this study included VA screening 

with a logarithm of the minimum angle of resolution (Log-

MAR) distance acuity chart, which measures the minimum 

angle of resolution on a logarithmic scale.30 The LogMAR 

chart was originally developed for use in children, but it has 

been shown to give measurements equivalent to the Snellen 

chart in adults.31 It has also been used in other surveys in 

older people.32 It was chosen because it provides the most 

valid data, and it is easy to learn, easy to use, and easy for 

the nurses to transport on home visits. VA (LogMAR) val-

ues ranging from 0.0 to 1.0 (equivalent to Snellen 20/20 to 

20/200) were measured at a distance of 4 or 6 m, depending 

on the room, under the participants’ usual lighting condi-

tions (ie, habitual lighting). When using a distance of 4 m, 

the results were recalculated to express comparable values. 

The VA test was performed in the presence of best correc-

tion (ie, spectacles). The reference values for vision were 

categorized according to the reference values cited by the 

World Health Organization (WHO)33 as follows: VA $0.8, 

normal vision; VA =0.4–0.8, slightly visually impaired; and 

VA #0.4, visually impaired.

eardrum examination
The ear was inspected for earwax, and an otoscope 

(Mini 3000®; HEINE Optotechnik, Herrsching, Germany) 

was used to examine the eardrum.

Pure-tone audiometry
Pure-tone audiometry was conducted in accordance with 

the modified Hughson–Westlake ascending technique, as 

specified in EN ISO 8253-1:2010,34 using a portable manual 

audiometer (SA201-IV; Entomed Norge AS, Lillestrøm, 

Norway) equipped with circumaural earphones (Sennheiser 

HDA200). Audiometric thresholds were established sepa-

rately for the left and right ears using the M4 recommendation 

of the WHO, which requires the sensitivity to be measured 

at frequencies of 500 Hz, 1,000 Hz, 2,000 Hz, and 4,000 Hz 

to estimate mean hearing loss.35 The PTAV is the average 

value of these frequencies. The severity of hearing impair-

ment was thus categorized using the PTAV value. Reference 

values for hearing were also categorized according to those 

cited by the WHO36 as follows: PTAV #25 dB, no impair-

ment; PTAV =25–40 dB, slight impairment (hearing aid 

may be needed); PTAV =40–60 dB, moderate impairment 

 (hearing aid usually recommended); PTAV =61–80 dB, severe 

impairment; and PTAV $80 dB, profound impairment.36 

A hearing loss of .40 dB is considered a disabling hearing 

impairment.37 Pure-tone audiometric tests are constructed 

to examine the hearing capacity without hearing aids and 

standard procedure was used.

assessment of indoor lighting
A light-measuring device (Hagner ScreenMaster; B Hagner AB, 

Solna, Sweden) was used to measure the lighting levels (lux 

values) in the patients’ homes. The living room was divided into 

1×1 m2 grids and light levels were measured 80 cm above the 

floor level in each square.15 The minimum and maximum light-

ing levels in the living room were measured, and the average 

lux value was calculated, as was that for a reading light if the 

participant had one.  Recommendations do exist for lighting lev-

els in certain environments; eg, a  lighting level of 500–700 lux 

is recommended in a ward office.  Different recommendations 

for elderly or visually impaired people have been suggested, 

but there does not seem to be any international consensus on 

lower lux limits. According to a Norwegian guideline, the 
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recommended values for older people are as follows: hall and 

corridor, 300–500 lux; living room (general lighting), 200 lux; 

dining table, 500 lux; and reading light, 750–1000 lux.21 An 

American guideline sets 300 lux as the recommended lowest 

limit for ambient light in living areas (including the living 

room), and 750 lux for task lighting.20

Kombinert alvorlig sansesvikt: the combined  
serious sensory impairment interview guide
The severity of the sensory impairments was assessed by 

the participants themselves using the Kombinert Alvorlig 

Sansesvikt (KAS) screen,16 which consists of 110 standard-

ized questions designed to reveal the subject’s assessment 

of their own sensory impairments. The KAS screen, which 

is reportedly adequate for detecting vision and hearing 

impairments in the elderly,16,38 provides patient informa-

tion about the following nine subscales: 1) background 

 (sociodemographic data), 2) vision and hearing, 3) verbal 

communication and social life, 4) access to information, 

5) orientation and mobility, 6) activities of daily living 

(ADL)/instrumental ADL, 7) health issues and the need 

for help, 8) social network and where they live, and 9) 

financial situation and special circumstances. The ques-

tions considered to be of relevance for this study are from 

the following subscales:  background, vision and hearing, 

verbal communication and social life, access to information, 

and orientation and mobility. Certain questions that were 

considered irrelevant were excluded, such as those pertain-

ing to whether they used a white stick or a hand alphabet, 

because none of the patients used them.

sociodemographic data
Demographic data were obtained from the KAS screen 

questionnaire.16

Data analysis
Statistical analysis was performed with the Statistical Pack-

age for Social Sciences software for Windows (version 20.0). 

Descriptive statistics were used to examine the frequencies 

for lighting conditions, vision, and hearing, as well as for data 

from the KAS screen questionnaire. Independent-samples 

t-test, paired-samples statistics, and one-way analysis of 

variance (ANOVA) were used to calculate the relation-

ships between groups and variations within groups. Linear 

 regression analysis, logistic regression, and χ2 tests across 

tabulations were used to examine the relationship between 

variables. The cutoff for statistical significance was set at 

P,0.05.

Results
Participants
At T

1
, the IG comprised 38 females and eight males and the 

CG comprised 34 females and 13 males. These figures at T
2
 

were 34 females and seven males in IG and 29 females and ten 

males in CG. The sociodemographic data of the participants 

are presented in Table 2.

All of the participants had serious health challenges. Most 

of them rarely left their houses, and 62% never left home 

alone. As many as 73% of the participants could not use 

public transport because of health issues, and 26% needed 

an escort or help to take a taxi.

Visual status
The results from the vision test are presented in Table 3. 

There were some slight improvements in the VA in both 

groups between T
1
 and T

2
; these improvements did not differ 

significantly between the groups (one-way ANOVA between 

the groups, P=0.57; Table 3).

Table 2 sociodemographics at T1

T1

IG CG

age, years (mean) 88 88
% (N) % (N)

Housing
 live alone 71.7 (33) 70.2 (33)
 live with somebody 17.4   (8) 27.7 (13)
 live in the same house, but separate 10.9   (5) 2.3   (1)
 Total 100 (46) 100 (47)
Type of house
 live in detached house 41.3 (19) 40.4 (19)
 semidetached 8.7   (4) 21.3 (10)
 apartment 26.0 (12) 17.0   (8)
 sheltered housing 24.0 (11) 17.0   (8)
 Total 100 (46) 100 (47)
education
 Primary school 71.7 (33) 63.8 (30)
 continuation school 8.7   (4) 10.6   (5)
 secondary school 13.0   (6)  8.5   (4)
 High school 6.5   (3) 17.0   (8)
 Total 100 (46) 100 (47)
Family
 children 93.5 (43) 85.1 (40)
economic status
 ample 8.7   (4) 6.4   (3)
 Sufficient 58.7 (27) 63.8 (30)
 Must be careful 26.1 (12) 29.8 (14)
 Total 93.5 (43) 100 (47)
Psychosocial
 Have concerns in life 45.7 (21) 51.1 (24)
 Feeling safe in the house 95.7 (44) 100.0 (47)
 Have visitors weekly 52.2 (32) 53.2 (31)

Abbreviations: ig, intervention group; cg, control group; T1, test time 1.
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Table 3 Measured lighting levels (lux) at T1 and T2

IG Mean  
change

CG Mean  
change

P mean 
change diff 
IG/CG

Recommended  
lighting levels  
(minimum levels)

T1 T2 T1 T2

N=34 N=34 N=36 N=36
Norway19 US20

lux, average  87 157  70  51  46   -5.3 0.009 200–300 300
lux, maximum 194 324 130 138 111 -26.6 0.002
lux, minimum  31  66  35  18  18   -0.4 0.039

N=31 N=31 N=29 N=29

reading light, lux 385 479 95 295 257 -37.9 0.20 750–1000 750

Abbreviations: ig, intervention group; cg, control group; diff, difference; T1, test time 1; T2, test time 2.

Table 4 results from the Kas screen

Statements from  
the KAS screen

Mean change  
within IG

N Mean change  
within CG

N P between  
groups

People talk too fast, too low -0.02 41  0.03 39 0.03*
Difficult to understand -0.02 41  0.03 39 0.50
Difficult when many are present -0.49 41  0.05 38 0.21
Difficult to understand dialects -0.12 41 -0.10 39 0.81
Difficult to speak with strangers -0.18 33 -0.11 27 0.45
can hear doorbell -0.12 41 -0.03 36 0.11
Can hear fire alarm/alarm -0.50 39  0.50 36 0.15
it is easy to bump into or stumble on -0.03 40 -0.05 37 0.71
Vision is an obstacle to moving  
indoors in familiar places

-0.05 40  0.00 39 0.33

Note: *Represent significant improvement from T1 to T2.
Abbreviations: ig, intervention group; cg, control group; Kas, Kombinert alvorlig sansesvikt (combined serious sensory impairment); T1, test time 1; T2, test time 2.

While there was no significant improvement in VA in the IG, 

there was a significant improvement in the CG from T
1
 to T

2
. 

The result from the vision test analyzed by paired-samples t-test 

revealed that mean change from T
1
 to T

2
 in IG changed from 

VA =0.49 to 0.51 and from VA =0.40 to 0.43 in the CG (P=0.28 

and 0.03, respectively). The statistical change was a minimal 

improvement (from 0.40 to 0.43).  Independent-samples t-test 

between the groups revealed that there was a significant change 

(P=0.026). This test showed that the change in the IG was dif-

ferent from the change in the CG.

Following instructions to offer referrals to those in the 

IG with a VA of ,0.7, 38 participants should have received 

a referral, but a referral was only provided for eleven par-

ticipants. The remaining 27 participants were already in a 

treatment course for their vision impairment. However, notes 

from the open-ended questions in the KAS screen revealed 

that 15 of the 27 participants did not want any advice or 

specialist referrals. They stated that they were too old and 

sick and that it was too much trouble for them to apply the 

suggested interventions. Furthermore, nine had been to an 

ophthalmologist or optician during the previous year, and 

three had regular appointments with an ophthalmologist. 

The remaining eleven patients were offered a referral to 

an optician or an ophthalmologist, but only two had been 

to the specialist by T
2
, and none of them had bought new 

spectacles.

Hearing status
The results from the pure-tone audiometry test are presented 

in Table 4. The changes within the groups revealed small 

improvements in the IG and no change in the CG between T
1
 

and T
2.
 The mean change between these two time points was 

-0.94 in the IG and 0.38 in the CG. One-way ANOVA showed 

that the difference between the groups was not significant 

(P=0.10). Paired-samples t-test showed that self-assessment 

of hearing had changed significantly in the IG (P=0.012) but 

not in the CG by T
2
.

There were no significant improvements in PTAV either in 

IG or in CG from T
1
 to T

2
. Paired-samples t-test revealed that 

mean change from T
1
 to T

2
 was PTAV =38.69 to PTAV =37.74 

in the IG and from PTAV =42.48 to PTAV =42.86 in the CG 

(P=0.13 and P=0.45, respectively). Independent-samples 

t-test between the groups revealed that there was no 

significant change (P=0.098).

Following instructions to offer referrals to those in 

the IG with a PTAV of .35 dB and who were not in a 
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current course of treatment for their hearing impairment, 

23  participants were assessed as suffering from hearing 

impairment, and all were referred to a specialist. Two of the 

respondents (one each in the IG and the CG) were not able 

to complete the pure-tone audiometry test at T
1
; the nurses 

reported that this was either because they could not hear 

sufficiently well to perform the test or because they failed 

to adhere to the instructions they were given when perform-

ing the test. The analysis in this paper is based on those who 

completed the test at both T
1
 and T

2
.

Notes from the open-ended questions in the KAS screen 

and the nurses’ logbooks revealed that 23 participants in 

the IG were offered a referral to a hearing specialist and five 

were advised to contact their general practitioners to have 

earwax removed. Half of those who received a referral to a 

hearing specialist had made an appointment to attend or had 

already visited a specialist at least once by T
2
, but they had 

not yet received a new hearing aid. All five participants who 

were advised to visit their general practitioners for removal 

of earwax had done this by T
2
.

self-assessment of vision and hearing
Self-assessment of vision and hearing was tested by the 

nonparametric Wilcoxon rank-sum test. For the IG, the self-

assessment was significantly higher at T
2
. The P-value was 

0.025 and 0.008 for vision and hearing, respectively. This 

means that the IG participants assessed both their vision and 

their hearing to be better by T
2
 compared to the same at T

1
.

indoor lighting
The lighting levels measured at T

1
 and T

2
 are presented 

in Table 3. It is worth noting that the indoor lighting level 

increased between T
1
 and T

2
 by an average of 70 lux in the IG, 

while it decreased by 5 lux in the CG (P=0.009). The maxi-

mum lighting level in the living room increased by 129 lux 

in the IG (n=34) and decreased by 26 lux in the CG (n=36). 

The difference between the two groups was significant 

(P=0.002). The minimum lighting level in the living room 

increased by 35 lux in the IG and decreased by 0.37 lux in the 

CG (P=0.039). The reading light level increased by 94 lux in 

the IG and decreased by 38 lux in the CG (P=0.20).

Four participants had moved into residential care after T
1
, 

rendering it impossible to compare the lighting conditions in 

their homes between T
1
 and T

2
. The lux values were miscal-

culated in ten homes in one of the municipalities, and so the 

number of participants for whom the lighting levels in their 

homes were measured at T
1
 was 36 in the IG and 37 in the 

CG; these figures at T
2
 were 32 and 31, respectively.

The lighting levels measured in the living room were 

generally low and were also significantly below the recom-

mended levels19,20 at T
2
. At T

1
, there was considerable varia-

tion across the participants, but no significant sex difference 

in the average lighting levels. A reading light was used by 

31.2% of the men but only by 17.3% of the women. The lux 

values of these reading lights were also clearly below the 

recommended value of 750–1000 lux (Table 3).

Notes from the open-ended questions in the KAS 

screen and the nurses’ logbooks revealed that 30 of the IG 

 participants received advice concerning their indoor light-

ing  conditions. Advice about artificial lighting included 

adding more lamps or moving lamps, changing to brighter 

light bulbs, reducing glare, using more of the lamps already 

in the house, or installing a light control system that con-

nected all of the lamps in the living room to one light switch 

with a dimmer. Advice about natural lighting comprised 

removing plants or objects from the window frame and 

changing the curtains if they were dark. At T
2
, none of the 

IG patients had installed a lighting control system or bought 

new lamps, but some had changed to brighter light bulbs 

and switched on more of the lamps in their homes. None 

of them had changed their curtains, but three had removed 

objects or plants from the window to allow more daylight 

to enter the room.

Kas screen
The results from the KAS screen questionnaire are  presented 

in Table 4. The KAS screen scores changed significantly from 

T
1
 to T

2
 in the IG with respect to the ability to  understand when 

people talk too fast, too quietly, or not clearly (P=0.03).

Discussion
The baseline data of the first evaluation at T

1
 uncovered that 

the vision and hearing of the participants in the study (both 

in the IG and the CG) were impaired.9 The data demonstrated 

that the indoor lux values were clearly below the recom-

mended values.19,20

The aim of this intervention study was to identify changes 

between the IG and the CG following a randomized, con-

trolled, 10-week clinical intervention. Although there were 

significant changes between T
1
 and T

2
 in the lighting levels 

between the two groups, the lux values in the IG were still 

clearly below recommended values at T
2
. The actions taken 

by the elderly in the IG to improve the lighting conditions in 

their homes during the follow-up period were not sufficiently 

in line with the recommendations given by the nurses. This 

might partly explain why the improvements in visual function 
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at T
2
 in the IG were not statistically significant. At the same 

time, an unexpected finding was a statistically significant 

improvement in VA in the CG at T
2
, which could be due to a 

placebo effect.39–41 It is not uncommon that people concen-

trate more at the follow-up test (T
2
).10,11,42

Another possible explanation is that only two of the 

patients consulted a specialist and obtained a recommenda-

tion for new custom spectacles, with none of the participants 

actually obtaining new spectacles or vision or hearing aids 

during the intervention period. Moreover, there were no 

detailed notes on how often the elderly maintained or cleaned 

the spectacles or hearing aids they already had.

Of the 46 participants in the IG at T
1
, only 17% had nor-

mal VA values, while at the same time, 57% assessed their 

vision as being good. In addition, Wilcoxon rank-sum test 

revealed a significant improvement in the self-assessment of 

vision in the IG by T
2
. There was also a significant change in 

lux values from T
1
 to T

2
 for this group. Thus, although there 

was no significant improvement in the VA for the IG partici-

pants, they may have experienced a difference at T
2
. They may 

have found it somewhat easier to read or to manage their daily 

life by T
2
 when they had switched on more lights. Another 

explanation could be the Hawthorne effect,43–46 whereby the 

participants felt that they were expected to say that they had 

experienced an improvement after the intervention.

The Wilcoxon rank-sum test for the self-assessment of 

vision and hearing revealed a significant improvement in the 

IG by T
2
 (P=0.025 and P=0.008, respectively).

One of the assumptions for this intervention study was 

that because self-care management would be in the elderly’s 

own best interests, they would follow the advice given to 

them. Although several of them did not follow the advice they 

were given, those who did follow at least some of the advice 

experienced improved hearing, vision, and home lighting 

conditions. The presence of some changes despite the rela-

tively modest nature of the interventions suggests that even 

relatively small efforts have a great potential for improving 

sensory impairments.

As a consequence of the normal aging process, the 

changes in vision and hearing often are gradual; so, the per-

son may not notice it and perhaps neither see nor consider 

the need for an improvement. It may also be difficult for the 

elderly to admit the loss of either vision or hearing or to accept 

that situation.47–49 Furthermore, the everyday life of a nurse 

is hectic and involves many tasks; the nurses who delivered 

the intervention and follow-up had attended only a 4-day 

course in preparation. Focusing on the senses involves new 

tasks and, in practice, probably requires a little more time to 

develop the necessary skills to both measure the impairments 

and to implement the improvements.

When asked about their finances, more than 50% of the 

participants stated that they must be careful with money, and so 

economic factors could also have influenced why they did not 

buy new lamps or new spectacles. In addition, the participants 

were on average 89 years old and thus constituted a group of 

elderly people who might have experienced economic hardship 

during their childhood and upbringing because they grew up 

during the recession in the 1930s and during World War II. 

According to Hauge et al,50 those born from the beginning of 

the 20th century to the 1930s are often called the “strugglers” 

as many grew up with fathers who were unemployed. Similarly, 

those having less financial concerns might be characterized by 

a cautious attitude toward spending money. If purchasing lamps 

or spectacles required them to save money, or would adversely 

affect their budget, they may not prioritize it.51

Furthermore, taking a taxi to a specialist was costly in 

terms of both money and effort for these participants; if they 

were not guaranteed a positive result, they might not consider 

the effort to be worthwhile. It is possible that when they real-

ized they had to implement the improvements themselves, 

they considered the costs – both financial and with respect 

to the effort required – too high.9

We suggest that future recommendations could be closely 

and carefully drafted to assist the elderly to achieve optimal 

indoor lighting in their homes and to optimize their vision and 

hearing functions. The home-care nurse could play an important 

role in this context. Simple periodic evaluations could reveal 

impairments or restrictions at an early stage. It is important 

that nurses who work with the elderly have knowledge of 

1)  age-related changes and diseases related to vision and hearing 

and 2) the consequences of sensory loss on factors of daily life 

like ADL/instrumental ADL, falls, loneliness, and the quality of 

life.10,11,16,17 Furthermore, we recommend increased knowledge 

and awareness about what can be improved with regard to sen-

sory impairments and lighting conditions in the home.

The intervention implemented in this study was not suf-

ficient for this patient group, perhaps because of reduced 

motivation to make any changes. We assume it could be 

related to their age and to their health condition. The sum 

total of high age, frailty in combination with expenses, and 

strenuous movement could be an explanation. This indicates 

that the organization of health services related to vision and 

hearing may be brought home to the patients instead of the 

elderly having to seek the service in a hospital outside of their 

home. In addition, the competence in these areas needs to be 

increased among nurses in community health care.
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improving sensory impairments and indoor lighting in the elderly

The study showed that the participants were too old and 

too fragile to fully comply with the advice and that they 

needed a lot more help and supervision than was envisaged 

in the design of this study. However, the intervention may be 

adequate for younger seniors.

limitations
A possible limitation is that it was not possible to blind 

the nurses as to the patients’ group identity because the 

evaluations and follow-up sessions were conducted by the 

same nurses. In addition, some nurses may have been more 

motivated than others, perhaps making a greater effort to 

persuade their patients to follow their advice. To have more 

control with the placebo effect, which is common in interven-

tion studies,38–40 it would probably have been an advantage 

to have had a control group with another intervention and a 

reference group.

Conclusion
Several of the elderly in the study did not follow all of the 

advice offered by the study nurses; however, those who did 

follow at least some of the advice experienced improvements 

in vision, hearing, and home lighting. There is thus reason to 

believe that even modest measures have great potential for 

improving vision and hearing. Elderly home-care patients 

cannot be expected to take the necessary actions to meet their 

sensory impairments themselves; they need close assistance 

and help to see a specialist and to improve the indoor lighting 

conditions in their homes. Even small steps such as changing 

to brighter light bulbs and switching on more lamps in the 

house can have an encouraging effect. It is recommended 

that such interventions be applied to the elderly at an earlier 

age than those evaluated in this study, who had a mean age 

of 89 years.
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