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Abstract
Introduction: It is well documented that eye diseases de­
velop with ageing and thus more elderly people have a vis­
ual handicap. It is important that the elderly are examined 
well, that they have the correct prescription and optimal 
aids. This is especially applicable to those residing in nursing 
homes. 
Method: In this study, an eye examination was offered to 
all residents in 11 nursing homes. The examination was con­
ducted by an optometrist who brought her own equipment. 
A medical history was recorded, an eye examination con­
ducted, and the ophthalmologist assessed the records and 
evaluated the optical coherence tomography images. Per­
sonnel were given a questionnaire concerning their assess­
ment of the residents’ visual abilities. 
Results: Among 502 potential residents, 371 were exam­
ined, whereas 131 could not participate. A total of 22% 
were visually impaired, 13% socially blind and 13% were un­
able to cooperate. A total of 32% were well-described hav­
ing correct optics, 15% were recommended glasses and 
36% were referred to an ophthalmologist for further diag­
nostics or check-up. The most frequent cause of impaired 
vision was cataract and age-related macular degeneration. 
For many of the residents, no diagnosis was registered, and 
the staff had no knowledge of the cause of their resident’s 
vision impairment. Furthermore, in one of every four cases, 
staff were unaware that the resident’s vision was impaired. 
Conclusion: It is recommended that everyone who is re­
ferred to a retirement home receives an eye examination 
and that nursing home staff are given relevant knowledge 
that will allow them to assist the residents in a proper way 
due to vision-related issues. 
Funding: The study was funded by the Danish Association 
for the Blind and by Dag Lenards Fond. 
Trial registration: not relevant. 

It is well documented that elderly persons have a higher 
prevalence of both primary eye diseases and systemic 
diseases with eye complications than younger people 
do, and there are age-related changes in the visual func­
tion [1-3]. Refractive errors, age-related macular degen­
eration (AMD), cataract as well as glaucoma are associ­
ated with increasing age. With age comes also impaired 
hearing, and dual sensory impairment has major con­
sequences [4-7]. Lack of information about loss of func­

tion and thus lack of aids reduces the capability and in­
creases the risk of not being able to carry out ordinary, 
everyday tasks, which may, in turn, lead to a negative 
spiral of isolation and depression that affects the func­
tional capacity and leads to a reduced quality of life [8].

A study of 2,888 visually impaired patients with an 
average age of 79 years showed that 36% could have im­
proved their vision by using glasses [9]. Those living in 
nursing homes depend on people who can take care of 
their needs; that means taking care of glasses, optic 
aids, lighting and materials. In the case of any eye dis­
eases carers must furthermore ensure that their resi­
dents are seen by an optician or ophthalmologist since 
residents are often unable to do so themselves.

That is the background for this study of eye status 
in nursing home residents in Denmark; a study that was 
conducted in collaboration with the Danish Association 
for the Blind (DBS).

Methods
Via the DBS, nursing homes in all five Danish regions 
were contacted by phone, and information regarding 
the objective and scope of the project was provided. 
Specifically, the nursing homes were informed that the 
study included taking of a medical history and an eye 
exam in the nursing home with portable equipment, and 
that relatives and residents wishing to participate were 
needed. Furthermore, the nursing homes were informed 
that the permanent staff would be able to assist during 
the sessions. 

All residents were then contacted by the optomet­
rist, and information was collected regarding diagnoses 
and medicine lists and a history was taken. A question­
naire for each resident was submitted to the staff with 
questions regarding their assessment of the patient’s 
visual function.

The eye examination included visual acuity near and 
at a distance evaluated with logMar charts, contrast sen­
sitivity for near vision, refraction measured using Retino­
max, slit lamp examination, intraocular pressure meas­
ured with Icare and an ocular coherence tomography 
(OCT) examination of fundus.

Subsequently, a report on each individual resident 
was printed including a description of the patient’s eye 
status. The reports, which were passed on to the nursing 
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home, comprised a recommendation of eyeglass and 
aids, and a referral to an ophthalmologist in case of in­
conclusive visual impairment, suspicion of cataract or 
untreated retinal changes. 

The ophthalmologist advised the optometrist, as­
sessed the results and evaluated the OCT examinations.

From a total of 570 residents, only 502 were able  
to speak with the optometrist; the remaining were hos­
pitalised, had departed or were so ill that they could not 
be contacted. Among the 502 remaining residents, some 
either would not or could not participate, and therefore 
371 eye examinations were conducted. Thus, 131 indi­
viduals were not examined and we have no knowledge 
of their eye status. There was no statistically significant 
difference in age between the two groups, even though 
there were more elderly > 80 years of age in the group 
that was not examined.

Distribution by age and gender is shown in Figure 1 
(232 women and 139 men).

Trial registration: not relevant.

Results
During the examinations of the 371 residents, not all 
tests could be concluded as many residents were unable 
to complete the entire programme. 

Visual acuity
The visual acuity (VA) of the best eye with the best cor­
rection is shown in Figure 2. Of the residents who were 
examined, 52% had a VA of more than 6/18 (Vision 
Group 0) (one third had VA 6/12, two thirds better), 22% 
had a VA between 6/18 and 6/60 or constriction of the 
visual field (Vision Group 1) and were thus visually im­
paired, 13% had a VA ≤ 6/60 (Vision Groups 2 and 3)  
and were therefore classified as blind. In 13% of the  
residents, it was not possible to determine the visual 
acuity. There was a trend towards more visually im­
paired elderly in nursing homes located in bigger cities 
than in smaller communities, but the trend was not  
statistically significant.

Near vision was measured, and 228 were found to 
have a near VA > 0.32 with optimal optic and thus a  
value that allows for reading. Near VA was not meas­
ured in 104 residents, while 39 (15%) were found to 
have such poor vision that reading was not possible/was 
difficult without further low-vision aids.

In 24 out of the 39 cases, low vision optics were of­
fered. The staff was advised regarding the use of the 
aids that were already present.

In a group of residents, an examination was carried 
out to determine their contrast sensitivity. In 36 out of 
51 participants, the VA was reduced < 0.32 with low 
contrast. 

This group has problems reading unless there is  
optimal lighting and good contrast of the reading mat­
erial. This was pointed out to the staff, and the situation 
presumably characterises a large number of the resi­
dents.

Refraction
Figure 3 shows the distribution of the refraction (Reti­
nomax value as spherical equivalent). Half of the resi­
dents had a refractive error between –2 and +1 – or val­
ues at which they may do well without glasses. This 
means that the other half should use correctly pre­
scribed glasses to be able to participate in social activ­
ities. All residents, including those who had undergone 
cataract surgery, were included.

Intraocular pressure 
Intraocular pressure was measured with Icare and the 
distribution for the right eye is shown in Figure 4.

In the seven cases in which a pressure exceeding 20 
mmHg was measured, the person had already been seen 
by or referred to an ophthalmologist.
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Eye diagnoses
Cataract
The number of persons operated for cataract increased 
with age: 51 (43%) of those over 90 years had been op­
erated, whereas 50 (33%) of those between 90 and 80 
years and 14 (14%) of those younger than 80 years had 
received surgery. In 127 cases, slit lamp examinations 
showed lens opacities and 78 of these were referred  
to an ophthalmologist for assessment of suitability for 
surgery.

Glaucoma
The frequency of residents with glaucoma increased 
with age so that there were ten (9%) with glaucoma 
among residents over 90 years, nine (6%) between 90 
and 80 years, and three (3%) in the group under 80 
years.

OCT diagnoses: A total of 117 individuals were ex­
amined. This was the hardest examination to conduct 
since it required that the resident was capable of re­
maining still with their head on a chin support. Some  
of the images from the 117 participants had to be dis­
carded due to poor quality. Upon reviewing the images, 
58 participants were found to have AMD, 23 drusen, 
seven changes in the papilla and 29 were normal. 

General diagnoses
Based on a copy of the medication journal, the resi­
dents’ general diagnoses requiring treatment could be 
established. Of those examined, 78 were being treated 
for dementia, 78 for mental disorders or depression, 35 
for diabetes, 36 had consequences following earlier 
stroke, while the remainder were distributed on a num­
ber of other diagnoses (Parkinson, rheumatic diseases, 
etc.) There was a non-significantly greater number of 
residents with dementia in the group that was not ex­
amined. It was not possible to describe the residents’ 
cognitive level. 

The staff’s evaluation of their residents’ visual function
In 154 cases, the staff felt that the resident had vision 
problems, but 95 of these belonged to vision group 0, 
which is characterised by a visual function that should 
not cause major problems. 

In 159 cases, the staff did not think that the resi­
dent had vision problems – 119 of these residents be­
longed to vision group 0, which is consistent with the 
staff’s view, but in 40 cases the resident was, in fact, vis­
ually impaired or blind. This corresponds to one in every 
four of the 159 residents in whom staff was unaware of 
any vision handicap.

There were no significant differences between the 
staff’s evaluation in the different nursing homes.

There were a number of residents for whom the 

staff did not fill out the form, but the fact remains that 
there is only partial consistency between the values that 
can be measured and the staff’s perception of their resi­
dents’ visual ability.

Discussion
It is difficult to examine residents in nursing homes. In 
Baltimore [10], 499 of 738 residents were examined and 
17% were confirmed blind and 19% visually impaired. 
Cataract was the most common cause (35%), the second 
was AMD (20%) and the third glaucoma (5%). It was con­
cluded that a large group had cognitive problems over­
shadowing the possibility of intervention. The authors 

FigurE 3

Distribution of refraction in inhabitants in nursing homes.
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stated that not everyone can be helped, even though it 
is technically possible, but it was also noted that inform­
ing the caregivers is essential. A study from Würzburg 
[11] describes a similar investigation of residents in nurs­
ing homes: Of 391 residents, 203 were capable of parti­
cipating in the study, whereas the remaining could not 
participate. A total of 88 patients were found to have 
cataract, 52 AMD and 33 glaucoma. Their visual acuity 
was reduced, but a new correction and optimisation of 
the light could partially reduce the problems for 120  
individuals.

We found that 118 (32%) of the residents had a 
well-described eye status – 84 of those examined had 
good vision and correct glasses, 34 had a known diag­
nosis and treatments were initiated and the staff had 
been informed, 135 (36%) were referred to an ophthal­
mologist for further diagnostics or follow-up examin­
ation, 128 had cataract that had not been operated, and 
58 out of 117 examined had AMD. As expected, the 
number of glaucoma patients increased with age [12]. 
Many of the residents had no registered diagnosis, and 
the staff had no knowledge of the cause of their visual 
impairment. In 15%, glasses (new prescription or use of 
existing glasses) were recommended, and in all cases 
recommendations were given with regard to lighting, 
material, etc. Thus, the staff gained current knowledge 
about their residents.

One study [13] describes a programme headed by 
an optometrist at a nursing home in Ontario. The objec­
tive was to conduct and evaluate the vision function and 
diagnoses as well as to educate the students and staff at 
the nursing homes. Over a period of two months, 91 in­
dividuals (average age of 87 years) were examined by an 
optometrist and 2-4 students, and in some cases also by 
an ophthalmologist. Cataract was found in 54, AMD in 
38 and glaucoma in 25. In all, 31 of the 91 residents 
were demented and a total of 56 of the patients had 
general problems that made the examinations more dif­
ficult. It is unclear how many patients had to be seen 
several times.

Thus, there is consistency between the present 

study and the literature with respect to the known  
causes of visual impairment (AMD, cataract and glau­
coma), and that the visual function can be optimised de­
pending on the magnitude of cognitive problems. It is 
documented that it is useful to rehabilitate patients with 
impaired vision [14], but it must be done while the pa­
tients can participate. In our study, where an experi­
enced optician brought in equipment making the eye  
examination possible, there were still many who could 
not be examined, and it is obvious that it would be  
better to have an eye examination before the resident 
enters the nursing home in order also to provide the 
staff with the correct knowledge from the onset.

This conclusion was exactly the same as the one ar­
rived at in 1980, when a pilot study was conducted at 
nursing homes on Funen [15]. 

Conclusion
Information on eye diagnoses is lacking in the residents’ 
medical records, and the staff lack knowledge about the 
significance of eye diseases. A recent eye status in any 
person referred to a nursing home will improve the likeli­
hood of assessing the resident when he/she moves into 
the nursing home, and allow the staff to learn about the 
premises of each resident (eye glasses needed, expected 
level of functioning, need for lightening or optical aids). 
In case of a subsequent loss of functioning, staff may re­
fer the resident to an ophthalmologist for assessment, 
or, in cases of recognised, potential diagnosis of blind­
ness (AMD), may support and guide their residents based 
on current knowledge.

It can be concluded that the recommendations [15] 
have not been followed, and since the citizens who are 
currently in nursing homes are presumably more de­
pendent on care and have a greater need for support 
and help than previously, we hereby draw attention to 
the recommendation.
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