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SUMMARY

Aim: To monitor and evaluate the differences in the evaluation of monitored indicators of quality of life of patients with proliferative and non-
proliferative diabetic retinopathy (DR).

Methods: The research sample comprised a total of 80 patients with DR.The first group consisted of 27 patients with proliferative diabetic retinopathy
and the second group of 53 patients with non-proliferative diabetic retinopathy. The comparison was carried out according to the degree of DR. The
data were collected using the standardized National Eye Institute Visual Function Questionnaire (NEI VFQ-25).

Results: In both compared patient groups, T-tests showed significant differences in all studied quality of life parameters: general health and vision,
difficulty seeing far away and up close, the impact of the disease on achieving life goals, being limited in control over and in length of their activities,
being limited to their homes, relying on the information provided by other people and needing help from others.

Conclusion: In a holistic concept, i.e. biological, psychological and social dimensions, partial or complete loss of the ability to see due to diabetes has
anegative impact on the quality of life of patients with proliferative DR. Therefore, this chronic complication must be prevented by any available means.
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INTRODUCTION

Diabetic retinopathy (DR) represents a serious risk of a
deficit of visual functions. The level of hyperglycaemia is
evaluated as the main and high risk factor, relating to types
1 and 2 diabetes [1]. Other mechanisms that worsen the
prognosis of DR include hypertension and hyperlipidaemia
[2]. The development of changes in the eye as a consequen-
ce of hyperglycaemia is dependent on several factors, and
according to severity is divided into three clinical stages and
one subclinical, “fluorophotometric” stage [3].

It is necessary to view the quality of life of patients with
DR from two closely linked perspectives, in which we inc-
lude the aspect of life with restrictions in connection with
general compensation of diabetes mellitus (DM) and the
aspect of life with visual affliction with all its consequen-
ces on overall quality of life. Damage to the retinal blood
vessels as a consequence of DM, especially if it is linked
with a temporary or permanent reduction of visual fun-
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ctions, brings about an entirely new life situation, a new
problem in the life of the patient with DM and his or her
family, which in some cases can be managed only with
great difficulty [4]. Statistical indicators confirm that in
developed countries, DR and its severe complications are
the most common cause of newly occurring loss of vision
in persons aged up to 74 years of age. Upon duration of
DM for longer than 20 years DR affects 80-100 % of pati-
ents with type 1 DM, and more than 60 % of those with
type 2 DM [5]. For the above reasons, an evaluation and
analysis of quality of life of patients with DR is necessary
for timely and effective intervention.

The aim of the study was to monitor and determine diffe-
rentiations in the evaluation of the influence of visual functi-
ons on quality of life in selected senior citizens with DR. We
wished to monitor the influence of damage to visual functi-
ons in connection with colour and peripheral vision in rela-
tion to DR in the examined sample and assess the use of the
tool used to verify quality of life in connection with health.
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Method and cohort

For the purposes of the planned investigation, a total
of 80 standardised National Eye Institute Visual Function
Questionnaires (NEI VFQ - 25) were distributed to patients
with DR [6]. The used questionnaire is designated for the
evaluation of visual functions using the criterion of the Li-
kert scale. The questionnaire consists of 25 questions focu-
sing on seven basic areas, assessing the following: general
condition of health and sight, problems in activities using
near and distance vision, problems in peripheral and colour
vision, social functions, psychological problems and expe-
rience, and reaction to problems due to affliction of vision
[7]. The questionnaires were distributed via the angiology
outpatient centre of the department of ophthalmology at
the J. A. Reiman University Hospital in Presov. The return
rate of the questionnaires was 100 %, due to the fact that
their completion took place in the form of an individually
structured interview between a researcher and each patient
selectively. The questionnaire NIE VFQ - 25 and the manual
are freely available on the internet. For the purposes of use
we met the required criteria from the authors of the questi-
onnaire, with the consent of the ethical commission.

The research sample comprised 80 patients with DM,
in whom DR had been diagnosed. For the purposes of
statistical comparison we divided the patients into two
groups. The first group was composed of 27 patients with
proliferative diabetic retinopathy (PDR), and the second
group of 53 patients with non-proliferative diabetic reti-
nopathy (NPDR). Despite the fact that the division of the
groups shows minimal signs of homogeneity, we needed
to preserve a certain authenticity of patients with regard
to adhering to their current number.

The demographic data from our study provides informa-
tion about sex, length of treatment of DM and ocular com-
plications in connection with the type of DR.

The participants in the study were 9 men (33.3 %) and 18
women (66.7 %) with PDR, and 19 men (35.9 %) and 34 wo-

Table 1. Sex of seniors

Proliferative DR

Sex
n %
men 9 333
women 18 66.7

Table 2. Length of treatment for diabetes

Proliferative DR

Number of years
n %
5-10 years 3 11.11
11-20 years 6 22.22
21-40 years 18 66.67
41 or more 0 0.00
altogether 27 100.00
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men (64.2 %) with NPDR. There was an overall predominan-
ce of the female population in the research, with 52 women
(65.0 %) and 28 men (35.0 %) (Table 1).

PDR with a duration of 5-10 years was stated in 3 pa-
tients (11.1 %), a duration of 11-20 years in 6 (22.2 %)
and of 21-40 years in 18 patients (66.7 %). None of the
patients had been treated for > 41 years. NPDR with a
duration of 5-10 years was stated in 10 patients (18.9 %),
of 11-20 years in 26 (49.1 %) and 21-40 years in 16 pati-
ents (30.2 %). Only one respondent had been treated for
NPDR for > 41 years (1.9 %) (Table 2).

Regarding ocular complications upon a background
of PDR, 9 patients (33.3 %) had been observed for a peri-
od of 5-10 years, 15 patients (55.6 %) for 11-20 years and
3 patients (11.1 %) for 21-40 years. For ocular complica-
tions upon a background of NPDR, 47 patients (88.7 %)
were evaluated with a duration of 5-10 years, 5 patients
(9.4 %) with a duration of 11-20 years and 1 patient (1.9
%) with a duration of 21-40 years. No patients were re-
presented in the category of 41 or more years either in
the category of PDR or NPDR (Table 3).

RESULTS

Evaluation of the stages of DR in this group is of funda-
mental significance with regard to preserving visual functi-
on and prognostically known changes.

Within the framework of the study, stage 1 PDR was con-
firmed by 4 respondents (14.8 %), stage 2 by 18 (66.7 %) and
stage 3 by 5 (18.5 %) respondents. In terms of NPDR, stage
1 was confirmed by 5 respondents (9.4 %), stage 2 by 29
(54.7 %) and stage 3 by 19 (35.5%). In total, the study in both
phases of the disease in stage 1 included 9 (11.2 %) senior
citizens, stage 2 included 47 (58.8 %) and stage 3 included
24 (30 %) (Table 4).

An analysis of selected items of the questionnaire NIE VFQ
- 25 is presented in table 5.

Non-proliferative DR altogether
n % n %
19 359 28 35.0
34 64.2 52 65.0
Non-proliferative DR altogether
n % n %
10 18.87 13 16.25
26 49.06 32 40.00
16 30.19 34 42.50
1 1.88 1 1.25
53 100.00 80 100.00
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Through a comparison of the observed groups of patients
with NPDR and PDR, we recorded significant differences in
the perception of all the observed indicators. With the aid of
a T-test, in both of the compared groups of patients we de-
termined significant differences in activities which require
good eyesight, peripheral and colour vision (p < .001). This
especially concerns difficulties at work (cooking, sewing, use
of tools), difficulties walking upwards, on stairs, stepping off
the edge of pavements, in twilight, during night hours, as
well as difficulties with visual perception of objects along-
side the patients. The stated items evaluate self-sufficiency
of senior citizens in instrumental daily activities, which evi-
dently support their independence of functioning in eve-
ryday life. Several of the items from the used tool NEI VFQ
- 25 indicate the need for safety and security, for example
difficulties with visual perception of objects alongside the
patients from the perspective of movement outside the pa-
tients’ own home (traffic flow etc.).

We recorded the most pronounced differences in the
area of malfunction of colour vision, colour co-ordination in

selection of clothing, which patients with NPDR evaluated
with an average score of 1.5, which correlated to values on
the Likert scale of 1 (no difficulties whatsoever) to 2 (slight
difficulties), while patients with PDR evaluated on an aver-
age level of 3.7, which corresponds to a value of 3 (medium
difficulties) to 4 (extreme difficulties in selection and co-or-
dination of coloured clothing) (Table 5).

Colour co-ordination in selection of clothing may stimu-
late aesthetic changes in senior citizens. The fundamental
significance of this change in colour differentiation is inten-
sified by a situation in which colour visual signals on electri-
cal appliances are not observed or decoded sufficiently in
time, traffic lights are ignored etc.

DISCUSSION

The current international classification divides DR into
NPDR and PDR, further stating the presence or absence of
diabetic macular edema (DME) (which is a yellow stain on
the retina and the place of sharpest vision in the human

Table 3. Length of treatment for ocular complications as a consequence of diabetes

Proliferative DR

Age
n %
5-10 years 9 33.33
11-20 years 15 55.56
21-40 years 3 11.11
41 or more 0 0.00
altogether 27 100.00

Table 4. Type of diabetic retinopathy

Proliferative DR

Stage of DR
n %
1 4 14.82
2 18 66.66
3 5 18.52
altogether 27 100.00

Non-proliferative DR altogether

n % n %
47 88.68 56 70.00

5 9.43 20 25.00

1 1.89 4 5.00
0 0.00 0 0
53 100.00 80 100.00

Non-proliferative DR altogether

n % n %

5 943 9 11.25
29 54.72 47 58.75
19 35.85 24 30.00
53 100.00 80 100.00

Table 5. Statistical evaluation of subjective perception of activities requiring good eyesight, peripheral and colour vision

Proliferative DR

Evaluation
M
Difficulties at work — cooking, sewing, use of
1.94
tools etc.

Difficulties walking upwards, on stairs, stepping 226

off edge of pavement, in twilight, at night ’
Difficulties upon visual perception of objects 187

alongside patients ’
Difficulties selecting clothing - colour co-ordi- 153

nation

*p <.05 **p <.01; ***p <.001
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Non-proliferative DR p
SD M SD
0.99 3.52 1.37 0.0000%**
1.04 3.78 1.25 0.0000%**
0.96 3.30 1.20 0.0000%**
0.70 3.67 1.22 0.0000***
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eye). DME most often accompanies the non-proliferative
phase of the disease, but may appear also in the proliferati-
ve phase [8]. DME is the most common cause of deteriorati-
on of vision in patients with DM [5].

The presented comparative study was conducted on 80
patients, depending on the stage of DR. For a statistical
comparison we divided the senior citizens into a group with
NPDR (n = 53) and with PDR (n = 27). The results of medi-
cal examinations and treatment do not provide relevant
information about quality of life, and our endeavour was to
conduct an evaluation within the broader context of activi-
ties on the level of visual functions. Using the obtained data
from patients by means of the standardised questionnaire
NIE VFQ - 25, we identified significant differences in quality
of life in peripheral and colour vision.

The NIEVFQ - 25 questionnaire is a measuring instrument
for evaluating quality of life in connection with vision, and
is available in Slovak language. In the Slovak version it is a
fully valid and reliable tool for measuring quality of life in pa-
tients with age-related macular degeneration (ARMD) and
DME, on whom it has been tested [7].

From the monitored demographic indicators, we wou-
Id like to draw attention to an analysis of the socio-de-
mographic indicators. The female population was repre-
sented in a larger number than the male population. The
highest representation was in the age group of 60 to 70
years and over in both groups, which directs our atten-
tion to one of the risk factors of type 2 DM, namely age.
Time was also confirmed as another risk factor. The du-
ration of treatment of DM (from 11 to 40 years) and ocu-
lar complications as a consequence of DM (from 5 to 20
years) were the most highly represented in both groups.

DR is not necessarily manifested bilaterally. The occurren-
ce of DRincreases with the duration of DM, if DM persists for
more than twenty years its incidence is almost 100 % unless
the disease is adequately compensated [9].

Sosna states that the age at which DM appeared in the
patient and the length of its duration are indisputably
the most serious extraocular factors affecting the eye
[10]. In all the selected sub-scales of the questionnaire
evaluating activities in connection with colour and peri-
pheral vision, we determined a significantly more posi-
tive difference between the investigated samples in fa-
vour of NPDR in comparison with the group with PDR (p
< 0.0000). Patients with NPDR reported visual comfort in
that they had no difficulties whatsoever, and even when
visual problems appeared this was only to a small extent.
In the group of patients with PDR, vision is substantially
restricted, and patients are capable of performing these
activities only with extreme difficulties, or in some ca-
ses are incapable of performing them whatsoever. An
example is the study conducted by Trento et al, which
evaluates quality of life in connection with vision in 196
patients with DR. Reduced visual acuity was linked with a
lower score for activities using near and distance vision,
difficulties with tasks using colour and peripheral vision
(p < 0.01), similarly as in our study. The female populati-
on attained a higher score in the sub-scales of activities
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requiring near vision (p < 0.005), distance vision activities
(p < 0.006) and colour vision (p < 0.012) [11].

Similar results were determined also in a study on 104 pa-
tients with NPDR and PDR with the aid of two measuring
tools: NEI VFQ-25 and the Vision Preference Value Scale
(VPVS). Differences in the score were recorded for activities
requiring near and distance vision, difficulties with tasks and
colour and peripheral vision (p < 0.01). In these sub-scales,
the patients with PDR suffered a loss of 25-30 points in com-
parison with the patients with NPDR (100 point scale). The
authors of the study state that NEI VFQ-25 is an excellent
instrument for evaluating quality of life in connection with
visual capacities for patients with DR, because it evaluates
visual functions, mental and emotional aspects of the disea-
se as a consequence of visual affliction within the broader
context [12].

The NIE VFQ-25 questionnaire was also used in a
Turkish study, where average glycated haemoglobin
(HbAlc) of 8.1£2 mmol/mol was recorded in a sample of
93 patients with DM. Out of the entire cohort, 64.5 % of
patients had comorbidities, 75.3 % had PDR, 40 % had
DME. The highest score was attained in the sub-scale of
colour vision (79.9 £ 25), the lowest score in the sub-sca-
le of overall condition of health (51.5 + 15). In patients
with better visual acuity and colour vision, the VFQ-25
score was significantly higher (p < 0.01) [13].

Demographic factors such as age and sex, and indepen-
dent factors such as overall condition of health and overall
comorbidity of eyes were tested as variables in the VRQOL
study. Spearman'’s correlation coefficients confirmed the
strongest correlations in the following categories: difficulties
managing role, near vision activities, distance vision activi-
ties and mental health problems. Patients with PDR scored
30 points less than patients with NDPR on these scales. The
results of the study confirmed that visual acuity does not re-
flect the entire spectrum of symptoms of altered visual func-
tions upon a background of DR. It was also determined that
the questionnaire of visual functions includes a sub-scale of
mental health (fears, frustration and others), which confirms
the influence of DR on emotional well-being in addition to
the evaluation of visual functions [14].

DR occurs in 24 % of patients with DM. Every year the
vision of 12 000 - 24 000 patients with DM is affected,
which represents 12 % of new cases of blindness. Seve-
ral studies have demonstrated a qualitative and quanti-
tative decrease in quality of life in connection with heal-
th in persons with DR [15,16].

A recent Indian study, similarly to our study, examined
correlations in individual sub-scales of quality of life in pa-
tients with DR using the tool NIE VFO-25. The investigated
cohort of 123 patients with DM included patients with DR
(n =97) and a control group without clinically detectable
changes of DR (n = 26). Statistically significant differences
(p < 0.001) were determined in all sub-scales. With regard
to the increase in the stage of DR, the overall score of NIE
VFQ-25 substantially decreased, which was statistically sig-
nificant for all sub-scales (p < 0.005), with the exception of
ocular pain. Quality of life was markedly lower in patients
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with DR in comparison with those without ocular complica-
tions with maximum effect on overall vision. Quality of life
was reduced because the duration and degree of severity of
DR increased [15]. Similarly as in the previous study of seve-
rity of the degree of DR, this study also indicated a positive
correlation between the duration of DM and its impact on
quality of life [17].

Any degree of visual affliction negatively influences
the quality of life in patients with DM, including self-
-management of the disease [18]. The above statement
corresponds with the results of the study conducted by
Coyne et al., who evaluated visual capacity in patients
with NPDR, PDR and without ocular complications. As
a consequence of visual affliction, the group with PDR
lost several aspects of life in activities in connection with
diabetic care (exercise, reading nutritional information,
preparation of insulin injections and glucose testing). In
patients without ocular complications of DM, the threat
of potential loss of sight was a significantly devastating
aspect [19].

Validation of the Slovak version of the “Visual Functi-
on Questionnaire - 25” (NEI VFQ - 25) on 211 patients
with chronic ocular pathologies produced the following
findings. The lowest standard score in evaluation of qu-
ality of life in connection with vision for the group with
DME at 69.9+4.6, for the group with ARMD 68.5+4.3,
while the highest score was recorded in the control
group of 91.2+1.8 [7]. Similar findings were determined
in patients with type 2 DM and DME, who recorded a
lower score than patients with ARMD. The above stu-
dy confirms that patients with visual affliction as a con-
sequence of DR have a feeling of discomfort in everyday
life and lose their autonomy in everyday functioning,
with a loss of their capacity to perform specific visual
tasks, confirming partial or total loss of their basal and
instrumental activities [20]. At present it is appropria-
te to conduct a Comprehensive Geriatric Assessment
(CGA) in clinical practice. This represents a multi-dimen-
sional diagnostic approach, which in addition to the pa-
tient’s somatic and psychological condition also makes
use of a functional examination with the aim of com-
piling a comprehensive plan for care of senior citizens.
Among other factors, the CGA also uses evaluation tools
and tests which detect the functioning of a specific or-

gans, therefore including visual functions, in a timely
manner [21].

CONCLUSION

The study is unique, in that within the conditions of Eastern
Slovakia, no similar research has been conducted due to the
specific nature of the problem of quality of life in senior citi-
zens with ocular problems. Partial or complete loss of sight
in connection with DM has negative consequences on qua-
lity of life in patients with DR, which is also confirmed by our
findings. The aim of treatment of DM is to avert ocular com-
plications and prevent the progression of DR, afflicting one
or both eyes [22]. It is of fundamental importance to prevent
complications and to detect DR in patients of senior age in a
timely manner, in which the possibility of conducting a Com-
prehensive Geriatric Assessment on these patients is offered.

The CGA is characterised by its focus on the senior popu-
lation, emphasising the patient’s condition of (in)capabili-
ty, (lack of) self-sufficiency, and by its focus on the area of
quality of life. It also supports a multi-disciplinary approach,
wherein its realisation involves not only the participation of
adoctor, but also a physiotherapist, social worker, nurse and
other healthcare professionals.

In the study we determined significant differences in both
compared groups in activities such as difficulties at work
(cooking, sewing, use of tools), difficulties walking upwards,
on stairs, stepping off the edge of pavements, in twilight,
during night hours, as well as difficulties with visual percep-
tion of objects alongside the patients. These items are a part
of the functioning of a senior citizen in everyday life, which
a nurse may detect with the aid of an IADL (Instrumental
Activity Daily Living) test as a direct component of the CGA.

We recorded the most pronounced differences in the
area of malfunction of colour vision, which may represent
a high risk for senior citizens with regard to safety in traffic
flow (traffic lights etc.).

Early detection of ocular changes in patients with DM in
the group of senior citizens by means of an eye examina-
tion, implementation of evaluation tests and scales within
the framework of CGA, as well as subsequent educational
activity provided by a nurse, can help ensure a preventative
effect upon the occurrence of chronic microvascular com-
plications of DM.
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