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Abstract

This study is a retrospective analysis of data stored digitally for 13 years in a
Vision Center located in the urban area of Tirana, Albania. In a population of
19,686 people (39.5% M and 60.5% F) who met the criteria, there was a pre-
valence of astigmatism 42% (12% only astigmatism, 30% associated with
hyperopia or myopia), myopia 25%, hyperopia 22% and 24% presbyopic pre-
scriptions for the medium and near distance. The myopia progression study
(mean spherical equivalent) indicates that 20% of people had no change, 42%
had an increase in myopic correction from 0.25D to 0.50D, 17% from 0.75D
to 1.00D, 11% from 1.25D to 1.50D, 5% from 1.75D to 2.00D and 5% of the
population had myopic progression greater than 2.00D.

Keywords

Myopia, Hyperopia, Astigmatism, Myopic Progression, Refractive Error,
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1. Introduction

Refractive errors are the most common eye problems globally and the second
leading cause of treatable blindness, which affects quality of life, school and work
performance. Worldwide, 21% of adults reported visual impairment and the rate
varies by country’s income status resulting 24% in low, 23% in middle, and 13%
in high-income countries [1]. The prevalence of refractive errors has been re-
ported in many international studies [2] [3] [4]. Statistics on the distribution of

the error among the population using optical correction also offer important in-

DOI: 10.4236/0joph.2021.114024 Nov. 17, 2021

293 Open Journal of Ophthalmology


https://www.scirp.org/journal/ojoph
https://doi.org/10.4236/ojoph.2021.114024
https://www.scirp.org/
https://doi.org/10.4236/ojoph.2021.114024
http://creativecommons.org/licenses/by/4.0/

J. Kleves

formation. Analysis help Healthcare Providers improve management, implement
containment plans and prevention strategies.

A large part of this commitment concerns myopic progression. Genetic and
ethnic risk factors have been studied on a large scale recently and are closely re-
lated to environmental, socio-cultural and lifestyle factors in several internation-
al studies [5]-[11].

2. Objectives

The objectives of this study are to describe the general prevalence of refractive
errors and to analyze the progression of myopia from —1.00D to —4.75D (mean
spherical equivalent) in adults aged 20 to 39 by studying a 13-year database of
the ordered glasses and refractive error prescriptions in the urban area of Tirana,
Albania.

3. Materials and Methods

3.1. Participants, Inclusion and Exclusion Criteria

This study analyzed the prevalence of refractive errors in the entire population
of people who ordered glasses or had eye exams from 01, January 2008 to 01,
October 2020 in the Vision Center located in the city of Tirana. Myopic progres-
sion (mean spherical equivalent) was then analyzed in the population aged 20 to
39 years in 2020, which recorded at least one prescription for myopia from
—1.00D to —4.75D from 01, January 2016 to 01, October 2020. For the people in-
cluded, the previous prescriptions were also taken into consideration but at least
one visit was required starting from 2016, a period in which the co-management
protocol was applied in the Vision Center. The examinations carried out in the
Health Prevention Room together with the reports issued by other clinics or
hospitals made it possible to strictly comply with the exclusion criteria.

Since 2008 the Vision Center offers products in the Optics Shop and eye ex-
ams in a separate area to which the Medical Prevention Room was added later in
2016. This study analyzed the commercial database of the Optical Shop of or-
dered glasses, quotes to buy glasses, consultations for the choice of ophthalmic
lenses including information on refractive error and its optical correction ex-
plained to the customer. Each file recorded data on previous glasses made in
other stores, including prescription, lens type, how the glasses were used, per-
ceived problems and what the expectations were. Persons who had undergone
refractive surgery or people whose optical correction of refractive error could be
altered by problems regarding the retina, opacity of the lens, irregularities of the
surface, lesion to the cornea, complications of ocular health or general patholo-

gies, were excluded from the current study.

3.2. Population

The study of the prevalence of refractive errors involved 19,686 people who met

the criteria and their age was represented in 5-years groups. The first two groups
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were less numerous: 5 - 9 years old group (4%) and 10 - 14 years old group (6%)
because eye care is mainly offered by hospitals and pediatric clinics. The age dis-
tribution for adults was similar to the demographic data of the resident popula-
tion in Tirana. In brackets are marked the 2020 data from the Municipality of
Tirana [12]. It appears that 45% (46.07%) of the population in this study was
under 35 years, 77% (70.30%) in working age (15 - 64 years old), 27% (24.58%)
of residents over 55 years old, and 13% (12.70%) of the elderly population was
over 65 years old.

Regarding Sex, in the total population of 19,686 people, 39.5% were male and
60.5% female and a similar proportion was also found in studies performed on a
population that already has an optical correction in use [13]. Males outnum-
bered females under the age of 20 and slightly in the 45 - 49 years old group; fe-
males prevailed in the rest of the population. In more numerous age groups, the
prevalence of women was much higher: 486 males and 796 females (20 - 24 years
old group), 577 males and 1219 females (25 - 29 years old group), 742 males
1376 females (30 - 34 years old group), 526 males and 999 females (35 - 39 years
old group), 551 males and 813 females (55 - 59 years old group), 413 males and
694 females (60 - 64 years old group).

New people registered every year. The number of people registered for the
first time was 703 in 2008 and gradually grew to 1947 people in 2013, 2145 in
2015, and 2144 new people in 2016. There were several exams done each year by
people who have returned for a second time (or more), which was 4% of the to-
tal number of visits in 2011, 14% in 2012, 26% in 2013, 34% in 2014 and 36% in
2015. From 2016 onwards, approximately 50% of the exams each year were tak-
en by people who returned for a second, third, or more exams in the Vision

Center.

3.3. Material and Instruments

The data of the eyeglasses ordered and the prescription of the refractive errors
were recorded from 01 January 2016 to 01 October 2020 with a specific software
for the Vision Center: WinOttica licensed by SBM Sistemi S.r.l.,, Turin-Italy.

The file of a person contained in the first section the personal data, the time
and the number of all services provided. The technical section showed the pre-
scription sheets for refractive errors. For each exam or ordered glasses, a new
sheet was created and automatically added to the previous ones. There were sep-
arate spaces for the sphere, cylinder and axis followed by space for the prism and
base. There was a line for distance glasses, a second line for the middle zone and
a third line for near use. All dioptric values were entered with 0.25D intervals
and the astigmatism axis with 5-degree intervals.

The system allowed the optician and optometrist to change the sign of the cy-
linder and automatically shift the axis by 90 degrees. However, the prescriptions
were registered in the database in the way that optical laboratories that assemble

the glasses preferred. The TABO system was used for astigmatism: both the left
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and right eye axis were measured counterclockwise. The component of the sphere
and the cylinder were marked with the same sign, so we found a correction with
a positive sphere combined with a positive cylinder and a negative sphere cor-
rection combined with a negative cylinder. Where the value of the cylinder was
higher than the value of the sphere and did not have the same sign, we consi-
dered mixed astigmatism with opposite signs. If no myopia or hyperopia were
present, the sphere was marked with 0.00D and the correction was considered as
a cylinder only, marked with a positive or negative sign.

Optometrists were able to perform simple or multiple searches by combining
age and gender with the prescription data. The software extracted the list of people
who had in common the search criteria at least in one eye. If the refractive error
was composed of a sphere, cylinder, near addition or had different dioptric power
between one eye and the other, the same person could be part of different groups
at the same time according to the search criteria. There were other detailed da-
tasheets for optometric examination and contact lenses but they were not in-
cluded in this study.

In the Descriptive Notes section, information or problems relating to glasses
previously ordered in other centers, prescriptions issued by other clinics, partic-
ular visual or work needs, family history, etc. have been noted. This information
could only be obtained by manually accessing each individual folder and so we
did in the study on myopic progression.

The data extracted from the WinOttica archive by SBM Sistemi S.r.l. were lat-
er inserted into Microsoft Office Excel Worksheet to make tables and calculate
statistics in numerical order and in percentage terms.

Study of the prevalence of refractive error. The dioptric power was ma-
naged in five groups: from 0.25D to 0.75D, from 1.00D to 1.75D, from 2.00D to
2.75D, from 3.00D to 3.75D, from 4.00D to 4.75D. The prevalence and distribu-
tion in age groups were analyzed in detail for the refractive errors with spherical
power from —4.75D to +4.75D and cylindrical power from —4.00D to +4.00D.
The number of people with refractive errors higher than these values was low
and had a limited weight on the entire population.

Study of the myopic progression. The myopic progression study involved
adults aged 20 - 39 in 2020 that had recorded at least one prescription from
—1.00D to —4.75D since 2016 when the co-management protocol was applied in
the Vision Center. The examinations carried out in the health prevention room
and the medical reports issued by other clinics or hospitals allowed to strictly
comply with the exclusion criteria. Minimal corrections up to —0.75D, presented
in 1291 files, of which 836 files belonging to people between the age of 20 and 39,
were excluded from the study of myopic progression. Corrections of myopia
higher than —4.75D, present in 185 files (110 between age 20 and 39) were also
excluded.

All the prescriptions since 2008, belonging to people who meet the inclusion

criteria, have been analyzed. Myopia was managed in four groups: from —1.00D
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to —1.75D, from —2.00D to —2.75D, from —3.00D to —3.75D and from —4.00D to
—4.75D. In prescriptions where myopia is associated with astigmatism, the spheri-
cal mean equivalent was used to assess myopic progression. Dioptric increase
was reported in 0.50D step change groups: 0.00D (no change), change 0.25D -
0.50D, change 0.75D - 1.00D, change 1.25D - 1.50D, change 1.75D - 2.00D, etc.

4. Results

After the exclusion of subjects with ocular pathology, the population was made
up of 19,686 people (39.5% M and 60.5% F) who were examined from 01, Janu-
ary 2008 to 01, October 2020.

Hyperopia. We noted that 4259 people (38.9% M and 61.1% F) had hyperopic
prescriptions. There were 2048 people aged from 5 to 79 years with a spherical
refractive error in at least one eye from +0.25D to +0.75D, 1902 people with an
error from +1.00D to +1.75D, 821 people from +2.00D to +2.75D, 356 people
from +3.00D to +3.75D, 168 people from +4.00D to 4.75D The general distribu-
tion across all age groups is shown in Table 1.

The total number of spherical corrections for far and near distances above
+5.00D was very limited. We found 52 people 5 - 19 years old, 30 people 20 - 34
years old, 19 people 35 - 49 years old, 44 people 50 - 64 years old and 77 people
from 65 - 79 years old.

Table 1. Distribution of hyperopia in age groups.

People with Positive Spherical Lenses

Age Groups
+0.25/+075 +1.00/+1.75 +2.00/4+2.75 +3.00/+3.75 +4.00/+4.75

5/9 years old 53 59 33 29 20
10/14 years old 123 119 67 55 31
15/19 years old 118 97 61 31 15
20/24 years old 122 65 30 12 8
25/29 years old 112 51 26 21 7
30/34 years old 147 76 44 24 19
35/39 years old 97 58 31 18 7
40/44 years old 94 65 37 20 10
45/49 years old 114 73 30 14 1
50/54 years old 161 158 45 18 5
55/59 years old 268 268 86 26 6
60/64 years old 258 288 110 30 12
65/69 years old 218 281 103 26 14
70/74 years old 116 160 71 24 7
75/79 years old 47 84 47 8 6
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Astigmatism. The sphere component and the cylinder were marked with the
same sign in the database, resulting in correction of hyperopia combined with a
positive cylinder and myopia combined with a negative cylinder. Where sphere
was marked with 0.00D was considered as a cylinder alone positive (present in
943 people) or cylinder alone negative (present in 1439 people). Other 1179
people (46% male and 54% female) aged from 5 to 79 years had at least one eye
presenting mixed astigmatism error, with cylindrical component higher and
with an opposite sign from the sphere. In the age 5 - 19 year-old groups there
were 242 people and in the 20 - 34 years old groups we found the highest num-
ber (369 people).

Positive astigmatism associated with hyperopia was present in 3372 people
(42.7% M and 57.3 F) aged from 5 to 79 years. The population with positive cylin-
drical correction from +0.25D to +0.75D was 2369 and from +1.00D to +1.75D
was 768. There were 657 people from +2.00D to +2.75D and 106 people with
correction from +3.00D to +4.00D. The general distribution can be seen in Ta-
ble 2.

Negative astigmatism associated with myopia was present in 3750 people
(42% M and 58% F). We found 2603 people with negative cylindrical correction
from —0.25D to —0.75D, 1170 people from —1.00D to —1.75D, 493 people from
—2.00D to —2.75D, 237 people from —3.00D to —4.00D. The general distribution
across all age groups is shown in Table 3.

Table 2. Distribution of positive astigmatism associated with hyperopia in age groups.

People with Positive Cylindrical Lenses

Age Groups
+0.25/+0.75 +1.00/+1.75 +2.00/+2.75 +3.00/+400

5/9 years old 41 57 23 11
10/14 years old 102 90 47 19
15/19 years old 74 70 32 14
20/24 years old 55 33 20 8
25/29 years old 84 44 14 7
30/34 years old 102 59 24 18
35/39 years old 83 42 13 5
40/44 years old 89 23 9 7
45/49 years old 156 49 8 3
50/54 years old 235 75 49 5
55/59 years old 340 65 136 1
60/64 years old 362 54 136 1
65/69 years old 362 50 90 2
70/74 years old 195 42 39 2
75/79 years old 89 15 17 3
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Table 3. Distribution of negative astigmatism associated with Myopia in age groups.

People with Negative Cylindrical Lenses

Age Groups
-0.25/-0.75 -1.00/1.75 -2.00/-2.75 —3.00/—-4.00

5/9 years old 31 44 27 9
10/14 years old 92 76 39 17
15/19 years old 206 95 51 33
20/24 years old 334 123 53 19
25/29 years old 438 162 78 45
30/34 years old 495 197 85 33
35/39 years old 369 133 54 26
40/44 years old 206 81 27 18
45/49 years old 102 70 23 11
50/54 years old 96 48 17 7
55/59 years old 76 41 11 6
60/64 years old 61 23 3 7
65/69 years old 48 31 11 2
70/74 years old 36 32 6 2
75/79 years old 13 14 8 2

Positive lens correction for the intermediate and near distance. The pop-
ulation with a positive lens correction for the intermediate and near distance
counted 4765 people (39.7% M and 60.3% F). In this population aged from 5 to
79 years, 806 people at least in one eye had a correction from +0.25D to +0.75D,
1478 spherical error from +1.00D to +1.75D, 1585 people from +2.00D to
+2.75D, 851 people from +3.00D to +3.75D, 325 people from +4.00D to +4.75D.
The general distribution is shown in Table 4.

Myopia was present in 4863 people (34.6% M and 65.4% F). In this popula-
tion 2464 people, at least in one eye had an error from —0.25D to —075D, 1920
people from —1.00D to —1.75D, 1121 people from —2.00D to —2.75D, 664 people
from —-3.75D to —3.75D, 397 people from —4.00 D to —4.75D. Only 318 people
had a higher myopic correction.

Analyzing the prevalence of people who had registered for the first time each
year, we noted that in 2008 and 2009 the group of people with hyperopia ex-
ceeded that of myopia. Subsequently, this ratio was reversed and since 2010 the
population with myopia correction was more numerous especially in the lower
powers groups with a spherical correction from —0.25D to —2.75D. The general
distribution of myopia in age groups is shown in Table 5.

The distribution of refractive errors was analyzed in 5 power groups for the
sphere and 4 for the cylinder. The data provided in the tables includes people

with anisometropia who belong to two groups. They were counted twice: 1036
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Table 4. Distribution of positive sphere correction for medium and near distance in age

groups.
People with Positive Spherical Lenses
Age Groups
+0.25/+0.75 +1.00/+1.75 +2.00/+2.75 +3.00/3.75 +4.00/+4.75
30/34 years old 57 10 0 0 0
35/39 years old 70 16 0 0 0
40/44 years old 111 29 0 0 0
45/49 years old 215 229 57 10 1
50/54 years old 223 479 192 43 12
55/59 years old 97 443 461 147 43
60/64 years old 19 178 437 216 69
65/69 years old 6 55 269 230 82
70/74 years old 8 23 125 142 75
75/79 years old 0 16 44 63 43

Table 5. Distribution of Myopia in age groups.

People with Negative Spherical Lenses

Age Groups
-0.25/-075 -1.00/-1.75 -200/-275 -300/-3.75 —4.00/-4.75

5/9 years old 19 19 11 1 2
10/14 years old 82 109 71 40 21
15/19 years old 214 243 162 104 54
20/24 years old 307 305 213 141 70
25/29 years old 474 355 186 94 61
30/34 years old 535 339 197 113 63
35/39 years old 338 220 93 57 56
40/44 years old 180 95 63 31 21
45/49 years old 81 60 41 19 12
50/54 years old 78 54 26 17 15
55/59 years old 64 39 18 15 7
60/64 years old 34 26 14 9 4
65/69 years old 28 24 12 11 7
70/74 years old 21 17 12 7 3
75179 years old 9 15 2 5 1

people with hyperopia, 1703 with myopia, 528 with positive cylinder, 753 with
negative cylinder, and 280 people with positive spherical correction for near and

medium range.
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Myopic progression in adults (20 - 39 years old) This study focused on
people between the ages of 20 and 39, who registered in the database at least one
prescription for the correction of the refractive error of myopia from —1.00D to
—4.75D in the period from 01.01.2016 to 01.10.2020. To assess myopic progres-
sion, every single prescription that those people had previously registered in the
Vision Center (as of January 1, 2008) was verified and included in the study. In
cases of myopia associated with astigmatism, we used the spherical equivalent to
evaluate myopic progression. We did not include in the study minimal correc-
tions from —0.25D to —0.75D that were present in 1291 files, of which 836 files
were people aged between 20 and 39 years. We also did not include corrections
of myopia equal to or greater than —5.00D that were present in 185 files (110
between 20 and 39 years).

The power of refractive error from —1.00D to —4.75D was organized into four
groups and manually each of the 1464 files (29% men and 71% women) were
checked. A total of 25% people were in two groups because they have different
refractive errors between their two eyes. After identifying the duplicates it turned
out that the 1464 files belonged to 1091 people. Refractive errors with spherical
power from —1.00D to —1.75D resulted in 689 files (516 people), from —2.00D to
—2.75D in 387 files (272 people). From —3.00D to —3.75D the number decreased
in 243 files (166 people), and from —4.00D to —4.75D in 145 files (137 people).

A sum of 365 people, who only took one eye exam in these 5 years, were not
included in this part of the study which is based on the differences in myopic
correction between two exams done with the same co-management protocol in
this Vision Center. A total of 726 people and 2751 refractive error tests were in-
cluded. By calculating the number of exams per capita, 244 people recorded 2
exams, 160 people 3 exams, 116 people 4 exams, 77 people 5 exams, 42 people 6
exams, 25 people 7 exams, 29 people 8 exams and other 29 people 9 - 11 exams.

The difference in dioptric power in the prescriptions was examined and in the
presence of astigmatism, the spherical equivalent was considered equal to the
power of the sphere plus half of the cylindrical power. It turned out that 149
people had no prescription change, 306 people had an increase from 0.25D to
0.50D, 126 people an increase from 0.75D to 1.00D, 79 people from 1.25D to
1.50D, 41 people from 1.75D to 2.00D, 18 people from 2.25D to 2.50D and 15
people had an increase greater than 2.50D. There were 8 people with different
myopic progression between the two eyes and resulted in two groups at the same
time. There were 833 exams where the prescription had not been changed, where
307 belonged to the power group from —1.00D to —1.75D, 218 from —2.00D to
—2.75D, 158 from —3.00D to —3.75D and 150 from —4.00D to —4.75D.

Analyzing the myopic progression within the 4 dioptric power groups, it ap-
peared that in the group with a myopic correction from —1.00D to —1.75D, 25%
of people had no change in refractive error, 53% had an increase in myopia from
0.25D to 0.50D, 18% from 0.75D to 1.00D and 4% from 1.25D to 1.50D. In the

group with myopic refractive error from —2.00D to —2.75D, 21% of people main-
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tained the same correction, 37% had an increase in myopia from 0.25D to 0.50D,
19% an increase from 0.75D to 1.00D, 15% from 1.25D to 1.50D, 6% from 1.75
to 2.00D and 2% had an increase greater than 2.25D. In the refractive error from
—3.00D to —3.75D we noted that the number of people who had no changes in
the correction decreased to 11%, while 34% of people had an increase in myopia
from 0.25D to 0.50D, 25% an increase from 0.75D to 1.00D, 18% from 1.25D to
1.50D, 9% from 1.75D to 2.00D and 8% had an increase greater than 2.25D.
People with the myopic refractive error between —4.00D to —4.75D represented a
wider range of variation in myopic progression: 20% kept the optical correction
unchanged, 30% had an increase in myopia from 0.25D to 0.50D, 13% from
0.75D to 1.00D, 12% from 1.25D to 1.50D, 12% 1.75D to 2.00D, 5% 2.25D to
2.50D, 2% 2.75D to 3.00D, 4% 3.25 to 4.00D and 2% of people had an increase
greater than 4.25D. Figure 1 shows the change from 0.00D to 2.50D in the four
power groups.

The time span in which the prescriptions were recorded was also evaluated.
So, myopic progression occurred in 1 year for 52 people, 2 years for 162 people,
3 years for 97 people, 4 years for 91 people, 5 years for 89 people, 6 years for 73
people, 7 years for 61 people, 8 years for 31 people, 9 years for 44 people and 10 -
13 years for 26 people

5. Discussion

More than 40,000 prescriptions (belonging to 19,686 people) personally record-
ed by the author for a period of 13 years were analyzed. The results were com-

pared with the statistics of international scientific publications. The prevalence

Number of People
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Figure
groups.

1. The change in refractive error of Myopia from —1.00 D to —4.75 D in four power
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reported in this study is Astigmatism 42% (12% only astigmatism, 30% asso-
ciated with hyperopia or myopia), myopia 25%, hyperopia 22% and appears sim-
ilar with data from adults in Europe (respectively 39.7%, 36%, 23%) according to
a systematic global review of refractive errors [2]. The group of children aged 5
to 14 is less than 10% of the total population of this study, with a prevalence of
astigmatism error 39%, hyperopia 31%, myopia 20%. A more detailed analysis

and comparison with international data was performed for each refractive error.

5.1. Analysis of the Prevalence of Refractive Errors

Hyperopia. As found in many studies, age affects the prevalence and distribu-
tion of hyperopia in the population. In the case of hyperopia from +0.25D to
+1.75D, there is an average presence of 5% - 6% for each group up to age 49 and
8% in the 50 - 54 years old group. The prevalence rises from 13% to 15% in the
55 - 69 years old groups and 6% - 8% in the 70 - 74 years old group. For powers
from +2.00D to +2.75D the prevalence has peaks of 7% - 8% in the groups of age
10 to 19 and 10% - 13% for the age from 55 to 69. Powers greater than +3.00D
are more present in the age between 5 and 19 with the peak in the age from 10 to
14. We note that the distribution of hyperopia (Table 1) and positive astigmat-
ism (Table 2) in general follows the same trend.

The reviews that analyzed the studies report that different cut points are ap-
plied to establish the prevalence of hyperopia. The global mean prevalence in
adults was 30.6%, in Africa 38.6%, in Americas 37.2%, while Europe had the low-
est presence: 23.1%. From a study in the United States, the mean prevalence of
hyperopia was 38.2% with the maximum level of 50.2% found in Hispanic par-
ticipants [2] [14].

Uncorrected hyperopia leads to imbalances in the relationship between con-
vergence and accommodation and in pediatric ages also to amblyopia in many
cases. This was also found in this study.

Poor vision and amblyopia can affect learning, academic performance and in
the future limit choice in profession and other daily activities. Anisometropia of
0.75D astigmatism or 1.5D sphere can lead to amblyopia which is deeper in cases
anisohyperopia and anisoastigmatism. However, there have been improvements
in recent years. Multimodal protocols which also include binocular exercises and
particular optical corrections of glasses and contact lenses are more effective. It
increases the probability of success and the critical age when amblyopia is treat-
able or reversible [15] [16] [17].

On the other hand, many glasses with low positive powers should not be pre-
scribed to children according to international guidelines [18]-[23]. Headaches,
fatigue and image distortion are often linked to poor frame fit and inadequate
interpupillary distance of the lenses, especially in children [8].

Astigmatism: 2382 people, 12% of the entire population, have at least in one
eye the refractive error of astigmatism, without spherical correction. More than

30% of the general population has the cylindrical component combined with
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myopia (3236 people) or hyperopia (3143 people). They have a cylinder from
—0.25D to —0.75D 2670 people, 76% of whom are also myopic while 92% of the
2455 people with astigmatism from +0.25D to +0.75D, are also hyperopic. As-
tigmatism showed many variations in the different regions with an average value
of 40.4%. The highest prevalence was 45.6% in the Americas, 44.8% in Southeast
Asia and the lowest in Africa 11.4% [2].

The difficulties of accommodation in the presence of astigmatism depend on
the extent of the error, whether it is undercorrected or totally uncorrected and in
children it can also lead to amblyopia [15] [16] [17] [24] [25].

Prolonged use of electronic devices increases the risk of astigmatism in child-
ren while in many adult prescriptions in this study the cylindrical component is
not confirmed by topography and keratometry [26]. Physiological astigmatism
often is considered a refractive error and was included in many previous pre-
scriptions where the auto-refractometer print is also attached. Despite attempts
to reduce this phenomenon, 2451 people or 30% of the population with astig-
matism in this study have a cylindrical correction of 0.25D.

Positive lenses used in the near and medium distance. In the population of
5045 people with positive prescription in near and medium distance vision, 16%
use a spherical power from +0.25D to +0.75D starting from age 30 with the
highest prevalence from age 45 to 59; 29% of this population uses a correction
from +1.00D to +1.75D with a minimum presence at 30 - 44 years old group and
the highest prevalence from age 50 to 59; 31% use spherical power from +2.00D
to +2.75D starting from 45 - 49 years old group, with a higher concentration
from age 55 to 64 and a significant presence even from age 65 to 74. The two
groups that use the spherical power from +3.00D to +3.75D and from +4.00D to
+4.75D, respectively constitute 17% and 7% of the population and are more
present after the age of 55 with the highest prevalence in the age from 65 to 69.

The use of a positive addition in near vision to remedy problems of convergence,
accommodation or visual fatigue even in young adults or in the pre-presbyopia
phase has been reported in several publications and concerns a part of the popu-
lation of this study starting from the age of 30 [27] [28] [29] [30].

In many records of this study, it appears that one or more family members use
pre-assembled glasses for presbyopia purchased without a prescription in shop-
ping malls or pharmacies and it often happens that these glasses are used after
some time also for watching TV and driving. With this inadequate correction
there is a higher probability of developing late-onset myopia [31].

The distribution of presbyopia correction in this population is similar to other
studies [32] [33]. There are also many people with undercorrected and uncor-
rected presbyopia and the personal and global impact is reported [34].

Myopia. From the meta-analysis of global data on myopia greater than 0.50D,
adults have a mean prevalence of 26.5% with the highest values in South-East
Asia 32.9% and the lowest in the Americas 16.2%. Seen in smaller populations,
these differences are more extreme with a prevalence of 51.0% in Myanmar and
4.4% in India [2]. From the Multi-Ethnic Study of Atherosclerosis in the United
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States, it appears that the prevalence of myopia in general was 25.1%, with lower
levels 14, 2% in Hispanic participants, 21.5% in blacks, 31% in whites, and 37.2%
in Chinese participants [9].

The distribution of the error in the different age groups in this study indicates
that more than 80% of myopic people up to —4.75D are 10 to 39 years old. In the
myopic population from —0.25 D to —0.50 D, 9% are 15 - 19 years old and the
largest group (22%) is 30 - 34 years old. The population with error —1.00D to
sph —3.75D begins the significant presence of 6% at 10 - 14 years old group and
thereafter grows to 17% - 18%. Both myopia with spherical power greater than
—2.75D and myopic astigmatism, in general, maintain this same distribution
trend in the different age groups with the highest values concentrated between
age 25 and 34. Mixed astigmatism and myopia greater than —4.75D are most
prevalent in the 20 - 34 year-old groups, followed by 35 - 49 year-old groups.

There are very limited data on the population in the Balkans to make statistics
or reach regional conclusions. European Eye Epidemiology (E3) Consortium
meta-analyzed data from European adult population studies and indicated a
prevalence of 23.9% for astigmatism, 30.6% for myopia and 25.2% for hyperopia
and one cohort with Greek participants over the age of 60 were included [4]. A
recent study reports data on the prevalence of myopia in 1027 children in the
Municipality of Prishtina in Kosovo [35]. Two other scientific publications on
the region were found: the prevalence of myopia was analyzed from 1738 ques-
tionnaires covering the North Greek high school student population and a con-
trolled study involved 200 conscripts in Greek compulsory national service [36]
[37].

5.2. Analysis of Myopic Progression

This study is similar to the retrospective analysis of eyeglass ordered in optician
stores in the Netherlands which investigated the effect of age, stabilization, diop-
tric power, and myopic progression of 2555 persons of whom 57.3% were female
[13].

The analysis was done on 2751 prescriptions registered from 726 people of
whom 20% had no refractive error changes. A slight increase in myopia from
0.25D to 0.50D was found in 42% of the population while 17% had myopic pro-
gression from 0.75D to 1.00D. The group of people who had the highest change
from 1.25D to 1.50D, drops to 11% while the highest myopic progression ap-
pears in smaller groups of people.

In this study there is an increase in the number of people who start the first
correction of myopia from —0.25 to —0.75 after the age of 20 and undergo a pro-
gression of up to 2 D in within 8 - 10 years. The general growth trend and dis-
tribution of myopia in age groups of this study resemble with data from the
world population reported in international studies [2]. There are projections
that 5 billion people will have myopia and 1 billion people will have high myopia
in 2050 [38].
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Only in 2008 and 2009, the group of people with hyperopia was more numer-
ous than the group with myopia. Since 2010, myopic group has prevailed espe-
cially in the lower powers from —0.25D to —1.75D. A higher level of school edu-
cation and a history of eye disease seem to encourage the use of adequate correc-
tion and this is also reflected in the database examined in this study [39].

Almost half of the people visited in the Vision Center during the winter and
summer holidays live in Europe, the United States and other countries. Lifestyle
and different educational pressures lead to diverse myopic progressions in child-
ren of a same ethnic group living in different continents [40] [41]. In the conclu-
sions of the guidelines on the management of myopia, the European Society of
Ophthalmology in collaboration with the International Myopia Institute indi-
cates outdoor time as the most promising method of intervention followed by
medical treatments, contact lenses or glasses [42].

From the analysis of the prescriptions and the descriptions in the accompa-
nying notes, information emerged not only on numerical data but also on collec-
tive and personal behaviors of which we were not fully aware in the early stages
of the study. The sale of glasses in many optical chains depends on the change of
the prescription, leading to different behaviors in cases borderline if the special-
ist takes a commission. This phenomenon can be present in a slight form also in
other countries but it is more evident in contexts where the conflict of interests
and consumer protection is not resolved at the legislative level [43].

Looking at the results of prevalence in different age groups and myopic pro-
gression helps make more informed decisions about refractive surgery. The con-
cept that, after the growth phase, after the age of 20 - 25, there is no myopic pro-
gression is overcome by the reality of the statistical data. A myopic progression
is evident up to the age of 30 - 34 even after refractive surgery, with health and
economic consequences [44].

There are beliefs, also found in this study, that lead some people not to use
glasses or not to update the correction thinking this help stop the progression of
ametropias, especially myopia, even if the studies show the opposite [45] [46]
[47]. Uncorrected or undercorrected refractive error are significant cause of
correctable visual impairment but this is often not understood by the people and
authorities who set health care strategies [3] [48].

The strength of this longitudinal retrospective analysis is that this study is
conducted on a 13-year database systematically registered in specific software
that allows analysis with multiple search criteria. This reduces the margin of er-
ror in the statistics and allows cross-referencing of different data. The propor-
tion between the two genders is similar to the population using optical correc-
tion [13]. The distribution in age groups is very similar to the demographic data
of the resident population in Tirana [12]. Since 2016 every year 50% of people
are registered for the first time in our database and their distribution of refrac-
tive errors is similar with the group of people who have taken exams before. The

calculation of the progression is based on the differences in myopic correction
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between two exams done at different times in this Vision Center, with the same
co-management protocol.

Limitation in the comparison of prevalence data from different studies.
During the analysis of the prevalence of each refractive error in this study, we
found that different methodologies and population selection criteria in interna-
tional studies lead to different statistical results. Different cut points are applied
to establish the prevalence of hyperopia and the threshold of +2.00D is more
common in cycloplegic refraction in children while in adults error is considered
by the majority of studies if it exceeds +0.50D [2] [14] [18] [23]. In some studies,
the cylinder starts from 0.50D while in the majority of epidemiologic studies the
power must exceed 0.50D [24] [25] [26].

Despite having this difference in the statistics, the distribution of ametropias
and the course of the progression of myopia remains clear. Besides the analysis
of the contexts in which they occur and of the risk factors, other assessments are
also useful. Many studies report the importance of using big data, telemedicine,
the synergy between different vision care professionals and, above all, putting
the user at the center of this process through health education and prevention
strategies [49] [50] [51]. This allows the provider to offer different services with
quality, sustainable cost and long-term impact.

We believe that the techniques and procedures of the examination assume a
fundamental role in prevention. It is imperative that health care strategies and
reforms include accommodation, convergence and binocular assessment in all
examination protocols in Europe as their impact on refractive error and its pro-

gression has been studied and highlighted for many years [52]-[62].

6. Conclusion

This 13-year retrospective study of digitally archived data of 19,686 people (39.5%
M and 60.5% F) reported in the urban area of Tirana the prevalence of astigmat-
ism 42% (12% only astigmatism, 30% associated with hyperopia or myopia),
myopia 25%, hyperopia 22% and 24% optical correction with positive lenses for
medium and close distances. Analysis of myopia progression (mean spherical
equivalent) in adults aged 20 to 39 with refractive errors from —1.00D to —4.75D,
indicated that 20% of people did not experience any changes, 42% had an in-
crease in myopic correction from 0.25D to 0.50D, 17% from 0.75D to 1.00D,
11% from 1.25D to 1.50D, 5% 1.75D to 2.00D and 5% of the population had a
myopic progression greater than 2.00D.
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