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ASSESSMENT OF THE SOCIAL BURDEN ON PATIENTS WITH PRIMARY

OPEN-ANGLE GLAUCOMA

Zoran Velkovskil, Maja Belevska?, Emilija Gjosevska Dastevska’

Glaucoma is a chronic ophthalmic disease characterized by progressive, irreversible
loss of visual acuity, long-term progression and lifelong treatment, declining work ability and
self-sufficiency, which can generate social burden in patients. The study is designed to
understand the social, clinical and pharmacological aspects of assessing the social burden of
primary open-angle glaucoma. It is a cross-sectional study with a quantitative analytical
approach, which includes 182 male and female patients with primary open-angle glaucoma,
aged 20-67, with preserved visual acuity > 6/18 (0.33), according to the ICD-10 classification,
conducted in the period August-November 2020 on the territory of North Macedonia. Fifty-three
point three percent of the respondents were female and 46.7% male, of whom 79.12% were
treated with prescribed medications, 8.8% with laser and 12.08% underwent a surgical
procedure. Fifty-seven point sixty-nine percent of the respondents received treatment regularly,
which in 43.96% had a negative outcome, partial success in 30.22%, and in 25.82%, the
treatment prevented further vision loss. Fourteen point twenty-eight percent of the respondents
experienced a social family burden and 34.07% discomfort, depression, anxiety, hopelessness
and other psychosocial disorders. Primary open-angle glaucoma generates a significant socio-
economic burden as a result of irreversible visual impairment, reduced work ability and
productivity, and high treatment costs of patients. The degree of the social burden depends on
the evolvement and clinical stage of the disease, the percentage of preserved vision,
availability, manner and regularity of treatment and socio-demographic parameters such as
gender, age, occupation, genetic predisposition, comorbid conditions, family history, etc. which

in glaucoma play the role of predisposing risk factors.
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Introduction

The eye disorder caused by glaucoma is one
of the most common pathological conditions in
ophthalmology. It affects all ages, both genders, all
occupations, people of different social categories and
existential status and depending on the clinical
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stage, the severity of the clinical picture and the
degree of the preserved acuity, it generates more or
less pronounced individual and family social burden
to the diseased people (1-3).

Glaucoma is an optic neuropathy which is
characterized by damage to the papilla of the optic
nerve, specific defects in the visual field and prog-
ressive irreversible loss of visual function (4, 5).

Glaucoma has a prevalence of 1-2% in the
world’s population and it is the second most com-
mon cause of irreversible vision loss after cataracts,
accounting for 13% of all cases of global blindness
(6-8). Primary open-angle glaucoma accounts for
75% of all glaucoma cases, 55% of which are fe-
male (9).

Clinically, they start with non-specific symp-
toms, which is why they are usually diagnosed in the
later clinical stages, after 40 years of age. Due to
the long asymptomatic period, in addition to the
diagnosed ones, there are more than 60% of still
undiagnosed cases of the disease (10, 11).

Primary open-angle glaucoma generates indi-
vidual and family social burden on patients and has
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a huge socio-economic impact on the population and
society (12-14).

The decreased visual acuity impedes mobility
and leads to difficulties in movement, spatial orien-
tation, recognition of objects and people in the sur-
roundings, performing daily obligations and taking
care of oneself without any assistance of others (15,
16).

The opportunities for education, training, em-
ployment, socialization, interaction are limited, and
as a consequence they live stigmatized on the mar-
gins of society, often experiencing hopelessness and
loss of independence (17).

The long-term, usually lifelong, daily use of
antiglaucoma therapy causes discomfort, adverse
local reactions accompanied by pain and recurrent
infections in patients (18-20). Topical administration
of beta-blockers containing preservatives may cause
erosions and inflammation of the cornea, secondary
cataracts and systemic adverse reactions in the form
of bronchial asthma (21, 22).

Progressive loss of visual acuity, uncertainty
of the outcome and the possibility of blindness can
cause discomfort, anxiety, depression and other
mental disorders in patients (23, 24).

The Health-Related Quality of Life (HRQL) as
one of the main determinants (predictors) which
define the subjective perception of well-being, social
status, and thus the social burden which is reflected
on the diseased, according to Guantiamo and
Floriani, are inversely related to the degree of lost
visual acuity (25, 26).

Purpose

The study is designed to determine the social,
clinical and pharmacological aspects when assessing
the social burden on patients with primary open-
angle glaucoma.

Materials and methods

It is a cross sectional study with a quantita-
tive analytical approach conducted in the period be-
tween August and November of 2020 on the
territory of North Macedonia, which included 182

male and female employed respondents with pri-
mary open-angle glaucoma, aged 20-67.

The research was carried out using clinical
history and a custom designed survey, whereas the
patients’ diagnoses were confirmed by a clinical
ophthalmological examination and the accompany-
ing medical history. The clinical research and sur-
veys were performed within the periodic health exa-
minations, while the degree of impaired vision was
determined according to the ICD 10 classification,
which ranged from 0.7 to 0.3 of affected people. All
the respondents were diagnosed with primary open-
angle glaucoma at different clinical stages with prog-
ression over a period from 2 to 20 years.

The socio-demographic parameters of the re-
spondents included in the study were assessed ac-
cording to gender, age, education, occupation, fa-
mily burden, individual consequential predictors (dis-
comfort, depression, anxiety), whereas the clinical-
pharmacological assessment included method of
treatment, duration of treatment, regularity in taking
prescribed medication and outcome of treatment.

The statistical data processing was performed
using descriptive and comparative statistical proce-
dures, utilising statistical programmes such as stati-
stics for Windows 7.0 and SPSS 17.0.

Pearson Chi-square homogeneity test was
used to determine the differences in the attributive
values of dichotomous features (variables) between
male and female respondents, while a non-paramet-
ric Mann-Whitney Test was used to determine the
significance of the differences in the independent
features (variables). To determine the statistical sig-
nificance, a significance level is determined, p <
0.05. The obtained results are presented numerically
and in tables.

Results

The scientific study included 182 people aged
20-67, patients with primary open-angle glaucoma,
of whom 85 (46.70%) were male and 97 (53.30%)
were female and were organised into 3 age groups,
20-50, 51-60 and 61-67 (Table 1).

Table 1. Structure of the respondents by age and gender

Gender
A T |
ge Male Female ota
Number 15 20 35
Age 20-50 % 8.24 10 99 19.23
Number 38 40 78
A 1-
ge 51-60 % 20.88 2198 42.86
Number 32 37 69
Age 61-67 % 17.58 20.33 37.91
Total Number 85 97 182
% 46.70 53.30 100

Pearson Chi-square = 4.02721, df = 2, p = 0.083576
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Eighty-five (46.70%) of the respondents in-
cluded in the research were male and 97 (53.30%)
were female. Thirty-five (19.23%) of whom were up
to 50 years of age, 78 (42.86%) were aged 51-60,
and 69 (37.91%) between 61 and 67, i.e. most of
the respondents, male or female, were aged 51-60.
The statistical analysis showed that there was no
significant age difference between the two genders
(Pearson Chi-square = 4.02721, df = 2, p =
0.083576). The youngest respondent in the research
was 44, and the oldest 67.

A descriptive analysis was also made on the
individual age of all respondents involved in the
study (Table 2).

The average age of the male respondents
included in the study was 57.85, SD 6.343, median
59, minimum age 44 and maximum age 67, and the
average age of the female respondents was 57.40,
SD 6.858, median 59, minimum age 44 and maxi-
mum age 67.

Statistical analysis showed that no significant
difference was observed between the two genders in
terms of age (Mann-Whitney U Test Z = 0.373668 p
= 0.804904).

The respondents involved in the scientific
study had different education and occupation. The
employees with primary education were of different
occupations, and most of them were construction
and agricultural workers, workers in the cardboard
industry, telephone operators, porters, craftsmen,
etc., while in the rest of the patients, those with
secondary and higher education, different occupa-
tions predominated (Table 3).

Sixty-two (34.07%) of the respondents in-
cluded in the study had a career with primary edu-
cation, 77 (42.31%) with secondary education, and
43 (23.62%) with higher education. Statistical ana-
lysis showed that there is no significant difference in
terms of these parameters with male and female
respondents (Pearson Chi-square = 2.96, df = 2, p
= 0.1138).

Table 2. Descriptive analysis of the age of the respondents

Number Average value Sta|_1da:|rd Standard . .
Gender of people (Means) deviation Error (Median) (Min) (Max)
(Std.Dev.) (Std.Err.)
Male 85 57.85 6.343 1.255504 59 44 67
Female 97 57.40 6.858 1.418532 59 44 67
Total 182 57.63 6.601 0.944411 59 44 67
Mann-Whitney U Test Z = 0.373668, p = 0.804904
Table 3. Structure of the respondents by occupation/education
. . Gender
Occupation/education Male Female Total
Occupation with Number 29 33 62
primary education % 15.93 18.13 34.07
Occupation with Number 36 41 77
secondary education % 19.78 22.53 42.31
Occupation with Number 20 23 43
higher education % 10.99 12.64 23.62
Total Number 85 97 182
% 46.70 53.30 100

Pearson Chi-square = 2.96, df = 2, p = 0.1138

From the socio-demographic characteristics,
the parameter place of residence, city/village (ur-
ban/rural environment) was also analysed among
the surveyed respondents (Table 4).

Out of the total of 182 people, 139 (76.37%)
lived in urban areas and 43 (23.63%) in rural areas.
65 (35.71%) of the male respondents lived in the
city and 20 (10.99%) in the countryside, and the
largest number 74 (40.66%) of the female res-
pondents also lived in the city, 23 (12.64%) in the
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countryside. There is no statistically significant dif-
ference in terms of place of residence between male
and female respondents (Pearson Chi-square =
2.713,df =1, p = 0.132).

All patients included in the study were treated
with pharmacotherapy, while in the cases of un-
successful treatment and progression of visual im-
pairment some of them received laser therapy or
surgery (Table 5).
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Table 4. Place of residence of respondents

Place of residence Male Gende;emale Total
Git Number 65 74 139

y % 35.71 40.66 76.37
Village Number 20 23 43

9 % 10.99 12.64 23.63
Total Number 85 97 182
% 46.70 53.30 100

Pearson Chi-square = 2.713,df =1, p = 0.132

Table 5. Treatment method of respondents

* significance for p < 0.05

Treatment method Gender Total
Male Female
- Number 68 76 144
Medication % 37.36 41.76 79.12
Laser Number 7 9 16
Therapy % 3.85 4.95 8.80
Surgical Number 10 12 22
Therapy % 5.49 6.59 12.08
Total Number 85 97 182
% 46.70 53.30 100

Pearson Chi-square = 8.35064, df = 1, p = 0.012465

One hundred forty-four (79.12%) male and
female respondents were treated with medication,
22 (12.08%) with surgery, and 16 (8.80%) with
laser therapy. The analysis of the results indicates a
statistical significance in favour of medication, as the
most common type of treatment for the subjects, in
comparison with the other types of therapy (Pearson
Chi-square = 8.5064, df = 1, p = 0.012465).

Depending on the clinical stage in which they
were diagnosed with glaucoma, the subjects used
anti-glaucomatous treatment for a period of 1-20

years and the analysis of this parameter is pre-

se

nted in Table 6.

Fourteen (7.69%) of the male respondents

received treatment for 1-5 years, 32 (17.58%) for
6-10 years, 29 (15.94%) for 11-15 years and 10
(5.49%) for a period of > 15 years, while 21
(11.54%) of the female respondents received
treatment for a period of 1-5 years, 34 (18.68%) for
a period of 6-10 years, 31 (17.03%) for a period of
11-15 years and 11 (6.05%) for a period of > 15
years.

Table 6. Descriptive analysis of the duration of antiglaucoma treatment

Duration of treatment Male GenderFemale Total
1-5 vears Number 14 21 35
Yy % 7.69 11.54 19.23
Number 32 34 66
6-10 years
year % 17.58 18.68 36.26
Number 29 31 60
11-15 years % 15.94 17.03 32.97
> 15 vears Number 10 11 21
y % 5.49 6.05 11.54
Total Number 85 97 182
% 46.70 53.30 100

Pearson Chi-square = 4.37340, df = 2, p = 0.223871
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No statistically significant difference was ob-
served between male and female respondents in
relation to the duration of prescribed therapy
(Pearson Chi-square = 4.37340, df = 2, p =
0.223871).

The outcome from the prescribed glaucoma
treatment depend on the type of treatment, the
manner of administration and adherence to the
directions for its use, and the outcome of these exa-
minations is presented in Table 7.

Most of the patients, i.e. 105 of them
(57.69%) adhered to the directions for administra-
tion of the treatment, 43 (23.63%) adhered partially
and 34 (18.68%) did not adhere. There is no sta-
tistically significant difference in this parameter be-
tween male and female patients (Pearson Chi-
square = 2.047, df = 3, p = 0.563).

Primary open-angle glaucoma is a chronic
ophthalmic disease which requires long-term or
lifelong treatment with an uncertain prognosis. The
analysis of the outcome of the treatment prescribed
to the respondents is shown in Table 8.

Thirty-nine (21.43%) of the male respon-
dents had negative outcome of the treatment, 25
(13.73%) had partial and 21 (11.54%) had positive
outcome, whereas 41 (22.53%) of the female res-
pondents had negative, 30 (16.48%) partial and 26

(14.29%) positive outcome of the treatment. Re-
garding this parameter, there is no statistically sig-
nificant difference between male and female res-
pondents (Pearson Chi-square = 4.982, df = 2, p =
0.083).

All the glaucoma cases, due to progressive
loss of visual acuity, are accompanied by a social
burden which prevents patients from carrying out
normal daily functions, movement, self-care and im-
poses assistance from others, while, at the same
time, the unsuccessful outcome of the treatment can
cause onset of discomfort, depression and anxiety
from complete visual impairment to patients. The
analysis of the clinical and pharmacological aspects
of the social burden to the respondents is presented
in Table 9.

Fourteen (7.69%) female and 12 (6.59%)
male respondents have a family social burden.
Simultaneously, 33 (18.13%) female and 29
(15.93%) male respondents developed depression,
anxiety and discomfort in a more severe form. Re-
garding these two social parameters, there is no
significant difference between female and male
respondents (Pearson Chi-square = 2.048, df = 2, p
= 0.359).

Table 7. Regularity of prescribing treatment

Adherence to directions Gender Total
for treatment Male Female
Yes Number 49 56 105
% 26.92 30.77 57.69
Partially Number 20 23 43
% 10.99 12.64 23.63
No Number 16 18 34
% 8.79 9.89 18.68
Total Number 85 97 182
% 46.70 53.30 100

Pearson Chi-square = 2.047, df = 3, p = 0.563

Table 8. Outcome of treatment of respondents

*significance for p < 0.05

Gender
Outcome of treatment Total
Male Female
Number 21 26 47
Successful treatment % 11,54 14,29 75,82
Partial success of Number 25 30 55
treatment % 13,73 16,48 30,22
Negative outcome of Number 39 41 80
treatment % 21,43 22,53 43,96
Total Number 85 97 182
% 46,70 53,30 100

Pearson Chi-square = 4.982, df = 2, p = 0.083
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Table 9. Social burden on the respondents

Social burden Male Gendell':emale Total
. Number 12 14 26
Family burden % 6.59 7.69 14.28
Discomfort/depression/anxiety Nur:;ber 152993 183?13 3:’%7
0 . . .
Total Number 41 47 88
% 22.52 25.82 48.35

Pearson Chi-square = 2.048, df = 2, p = 0.359

Discussion

The current findings indicate the existence of
complex exact relations and connection of the social
burden with the impairment of the visual acuity, the
clinical stage and treatment of the disease and the
socio-demographic parameters in the patients (27-
29).

Our research demonstrates that in primary
glaucoma, female patients are more frequent
(53.30%) compared to male (46.70%), whereby
from the total number, 19.23% were aged 20-50,
42.86% were 51-60 and 37.91% were 61-67 years
of age.

Gender has no pathognomonic significance in
the occurrence of glaucoma, but it has been proven
that of all the glaucoma cases 50-55% are female,
while in primary closed-angle glaucoma cases fe-
males dominate with 70% of the total number (6, 9,
30).

With reference to age, according to the WHO
program "Right to Sight 2020", the number of
visually impaired people progressively increases with
age, 31% of the people with severe forms of visual
impairment and blindness were aged 45-59, and
58% were over 60 years of age (31, 32).

Primary open-angle glaucoma is treated with
medication, laser and surgery and it is administered
at home, on an outpatient basis or in an inpatient
setting (33, 34).

Most of the respondents, i.e. 79.12% were
treated with medication, 8.80% with laser therapy
and 12.08% with surgical treatment.

The medical treatment includes the use of
mono and combined antiglaucoma medication, beta
blockers, carbonic anhydrase inhibitors, alpha 2
antagonists, prostaglandin analogues, miotics,
neuroprotective and multivitamin and other medica-
tion (35-37).

If the application of antiglaucoma medication
does not normalize the intraocular pressure, argon,
diogen or similar types of laser therapy are indicated
(38-40) or the application of various surgical treat-
ment techniques (41-43).

Despite the regular treatment, which was
adhered to by 57.69% of the respondents, glau-
coma is an optical progressive neuropathy with an
uncertain outcome of treatment, and in our study it
was determined that in 43.96% of the cases the

* significance for p < 0.05

treatment had a negative outcome with further loss
of visual acuity, partial success of treatment in
30.22% cases and in 25.82% of the respondents
the treatment was successful and prevented further
vision loss.

The reason for not adhering to the medical
treatment is usually the insufficient patient educa-
tion about the essence of the disease (14, 44, 45) or
the high costs of prescription medicine and the
economic burden they cause (46, 47).

A cross-sectional study which examined the
social burden of outpatient care on glaucoma pa-
tients in Cairo found that 88% of 68 patients did not
attend outpatient appointments, 40 of whom did not
do so due to lack of education and 28 for economic
reasons (48).

The disproportion between the increased
treatment costs and the reduced income due to
productivity loss, in 14.28% of the respondents was
reflected with the occurrence of social family burden,
and in 34.07% of the respondents the progressive
loss of visual acuity caused discomfort, depression,
anxiety, hopelessness and other psychosocial dis-
orders that have adversely affected their health-
related quality of life (HRQL). A retrospective study
conducted in the United States to assess social bur-
den with DALY states that there is a trend of prog-
ression of social burden on people with lower social
status and older age, while it also observed that
there is higher social burden on women rather than
men in all age groups. The largest increase in the
social burden was registered among people with
reproductive ability at the age of 60 and in patients
older than 75 (49). Early diagnosis in the initial
stage of the disease, availability of medication and
proper administration of treatment with regular
ophthalmological examinations, in 70-80% of cases
can lead to a positive outcome, prevention of prog-
ression of the disease and occurrence of blindness
(44, 45, 50, 51).

Conclusion

Primary open-angle glaucoma generates a
significant socio-economic burden as a result of irre-
versible visual impairment, reduced work ability and
productivity, and high treatment costs of patients.

The impact of the social burden depends on
the degree of visual impairment, clinical stage of the
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disease, adequacy, method of administration, regu-
larity and treatment costs and socio-demographic
parameters such as gender, age, genetic predis-

10.

11.

12.

13.

14.
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position, race, comorbid conditions, familial predis-
position, etc. which in glaucoma play the role of
predisposing risk factors.
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Glaukom je hronicna oftalmoloska bolest koju karakteriSe progresivan, nepovratan
gubitak vidne ostrine, dugotrajna progresija i doZivotno leCenje, opadanje radne sposobnosti i
samodovoljnosti, Sto moze da generiSe socijalno opterecenje kod bolesnika. Studija je
dizajnirana tako da obuhvati socijalne, klinicke i farmakoloske aspekte procene drustvenog
opterecenja bolesnika primarnim glaukomom otvorenog ugla. Re¢ je o studiji preseka sa
kvantitativnim analitickim pristupom, koja obuhvata 182 bolesnika muskog i Zenskog pola, sa
primarnim glaukomom otvorenog ugla, starosti od 20 do 67 godina, sa oCuvanom ostrinom
vida > 6/18 (0,33), prema ICD-10 klasifikaciji, sprovedena u periodu od avgusta do
novembra 2020. godine na teritoriji Severne Makedonije. 53,3% ispitanika Cinile su Zene i
46,7% Cinili su muskarci, od kojih je 79,12% leceno propisanim lekovima, 8,8% laserom i
12,08% podvrgnuto je hirurSkom zahvatu. Redovno se lecilo 57,69% ispitanika, 43,96%
imalo je negativan ishod, delimi¢an uspeh u 30,22%, a kod 25,82% ispitanika leCenje je
sprecilo dalji gubitak vida. 14,28% ispitanika iskusilo je socijalno i porodi¢no optereéenje, a
34,07% nelagodnost, depresiju, anksioznost, beznade i druge psihosocijalne poremecaje.
Primarni glaukom otvorenog ugla stvara znacajan socio-ekonomski teret, kao rezultat
nepovratnog ostecenja vida, smanjene radne sposobnosti i produktivnosti i visokih troskova
leCenja bolesnika. Stepen socijalnog optereéenja zavisi od razvoja i klinickog stadijuma
bolesti, procenta ocuvanog vida, dostupnosti, nacina i redovnosti leCenja i socio-demografskih
parametara, kao S$to su pol, starost, zanimanje, genetska predispozicija, komorbidna stanja,
porodi¢na anamneza i dr., koji kod glaukoma igraju ulogu predisponirajudih faktora rizika.
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