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Purpose: To assess the impact of soft contact lenses on the progression of myopia in young 
patients.
Patients and Methods: The observational study included 102 patients divided into 3 groups: 
MFCL (multifocal contact lenses) group: 15 girls and 9 boys, aged 8–20 (�x= 14.12 ± 2.863) with 
soft multifocal contact lenses with myopia: �x = −3.12 D ± 1.776 D and mean myopia progression 
−0.23 ± 0.233D after 2 years; SVCL (single vision contact lenses) group: 30 girls and 5 boys, 
11–20 years old (�x=15.5 ± 2.24) with myopia �x = −2.88 ± 2.122 D at admission and mean myopia 
progression −0.54 ± 0.464 D after 2 years; the spectacle (single vision glasses) group: 25 girls 
and 18 boys, aged 8–18 years (�x = 13.65 ± 2.448) with single vision glasses with myopia: 
�x = −1.74 ± 1.412 D at admission and mean myopia progression −0.86 ± 0.489D after 2 years. 
Medical history and physical examination were performed every 6, 12, 18 and 24 months. 
Refractive error was examined using the autorefractometry after cycloplegia.
Results: The analysis of myopia correction after 2 years showed differences between MFCL 
and spectacle correction. The change in myopia progression after 2 years was statistically 
significant for MFCL vs SVCL and MFCL vs spectacle correction when the myopia occured 
before the period of intensive growth. When myopia occurred during the period of intensive 
growth, difference was noted for MFCL vs spectacle correction and SVCL vs spectacle correc-
tion. When myopia occurred after a period of intensive growth, no significant differences 
between the groups were observed.
Conclusion: 1) Multifocal contact lenses and some single vision contact lenses (Biofinity) 
may be useful in the control of myopia in younger patients, slowing the progression of 
nearsightedness; therefore, they can be a therapeutic option in inhibiting the progression of 
myopia. 2) The best effects of using multifocal contact lenses occur if myopia is diagnosed 
before the period of intensive growth.
Keywords: myopia, multifocal contact lenses, single vision contact lenses, spectacles

Introduction
Myopia (nearsightedness) is a common refractive error in which parallel light rays 
are focused in front of the retina, causing blurred vision to the distance. It was 
estimated that in 2010, myopia and high myopia affected 27% (1,893 million) and 
2.8% (170 million) of the world’s population, respectively, ie almost 2.1 billion.1 In 
2020, the estimated number was 2.5 billion nearsighted people in the world.1

The development of myopia is influenced by optical, environmental and genetic 
factors.2 According to the literature, myopia is significantly positively associated with 
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higher age, female sex, height, weight, and body mass index, 
parental myopia, education levels, near work, and spending a 
long time indoors.3–5

Experimentally induced peripheral hyperopic defocus, 
which is common in accurately corrected myopia eyes, can 
exacerbate eyeball growth. On the other hand, myopic 
defocus, especially when it covers large areas of the retina, 
may slow down the axial elongation of the eyeball. People 
with typical myopia have relative hyperopia in the periph-
ery, while people with hyperopia have relative myopia in 
the periphery.2 Ghosh et al have suggested that the 
mechanism by which near work increases the axial length 
is the result of the influence of biomechanical factors, eg 
ciliary muscle contractions.6 Goss et al and Charman et al 
observed that working close-up and reading, causing a lag 
of accommodation (insufficiently strong accommodative 
response to nearby objects), resulted in focusing these 
objects behind the retina (hyperopic defocus).7,8 This 
observation became the basis for the theory that the optical 
blur caused by delayed accommodation lag may be a 
signal that contributes to the excessive growth of the eye 
and causes myopia.

One of the myopia control options are soft multifocal 
contact lenses, which were originally designed to correct 
presbyopia. There are two different designs of multifocal 
contact lenses: the first is a concentric ring system or a 
bifocal lens and a progressive lens with peripheral addi-
tions. Both constructions influence the central and periph-
eral mapping on the retina. The design of the concentric 
rings includes alternating distance correction and near 
zone correction (addition – plus power), providing two 
focal planes or simultaneous distance correction and myo-
pic retinal defocus. The rationale for this design is to 
ensure good visual acuity while inducing myopic defocus 
during fixation at both distances: far and near.9 The pro-
gressive lens, on the other hand, thanks to the gradual 
change in the curvature, ensures distance correction in 
the central zone with a gradual increase in the addition 
towards the periphery. This design is made to provide a 
clear central vision when inducing peripheral myopic 
defocus when looking at both distances.10–12 Two-year 
studies in children aged 8–11 demonstrated the effective-
ness of Cooper Vision’s Proclear D-Design (Central 
Correction for Distance) lenses in controlling myopia 
progression.13 It was noticed that the progression of myo-
pia in the case of single vision contact lenses was: −1.03 ± 
0.06 diopters, and in the case of multifocal contact lenses 
−0.56 ± 0.06 diopters. Similar effects were noted in the 

axial elongation of the eyeball of 0.41 ± 0.03 mm in the 
control group compared to 0.29 ± 0.03 mm in the group 
wearing multifocal lenses. There is therefore a 50% reduc-
tion in myopia progression and a 29% reduction in the 
axial elongation of the eyeball.14 This was also observed 
in the study of Varnas et al, who performed meta-analyses 
involving 1662 children and concluded that both multi-
focal spectacle and contact lenses moderately slow down 
progression of myopia, relative to single-vision spectacle 
lenses in the first 12 months after intervention.15 In 2019 
FDA approved MiSight MFCL as a method of slowing 
myopia progression.16

In myopia control, except soft multifocal contact 
lenses, orthokeratology, DIMS (defocus incorporated mul-
tiple segments) spectacle lenses and such pharmacological 
agents as atropine, pirenzepine and 7-methylxanthine are 
used.17–21

Younger patients show greater myopia control effects 
due to the fact that the potential for increased myopia in 
this age group is greater than in older patients.22 It should 
be emphasized that axial elongation slows with age and it 
is more difficult to detect significant differences in the 
progression of myopia between the groups over a longer 
follow-up period.

Myopia therapy should be personalized and based on 
patient and parents family preferences after comprehen-
sively presenting the risks and benefits of each method. 
One of them is the use of contact lenses, including multi-
focal lenses.23 Multifocal contact lenses with far power in 
the central part cause sharp focusing in the middle part of 
the retina, and at the same time cause extra light myopic 
defocus. They reduce the growth of the eyeball, and thus 
inhibit the growth of myopia.24 Compared with traditional 
methods of correcting myopia (single vision glasses and 
contact lenses), multifocal soft contact lenses allow myo-
pic patients to maintain sharp vision, further slowing the 
defect worsening.25

The aim of the study was to assess the influence of soft 
contact lenses on the progression of myopia in young 
patients under 20 years old: children and adolescents. 
Moreover, we aimed to assess the differences in myopia 
progression when myopia occurred before, during and 
after the period of intensive growth.

Patients and Methods
One hundred and two patients, who came from the same 
location (Bialystok, Poland) and were ethnically homoge-
nous, were included in a clinical study. It was an 
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observational study where the patients/parents decided on 
the type of myopia correction. To prevent investigators 
from influencing the results, all patients were analyzed 
by the same specialists in the same time frame and were 
divided into 3 subgroups from the beginning.

Inclusion Criteria
Myopia of the one or both eyes; age from 8 years to 20 
years; astigmatism ≤−1.00 Dcyl; consent of the patient and 
parent to enter the study.

Exclusion Criteria
Anterior segment diseases of the eye constituting contra-
indications to the application of contact lenses.

Methodology
A medical history and physical examination were per-
formed in all patients at fixed time points: every 6, 12, 
18 and 24 months. Binocularity to check the mean change 
in two eyes was also included in the analysis. An anterior 
segment of the eye with a slit lamp and a refractive error 
were examined, but not axial length. The examination of 
the refractive error was performed using the objective 
method – autorefractometry after cycloplegia (Tonoref III 
(Nidek) autorefractometer). All measures were taken 30   
minutes after the last drop instillation (1% cyclopentolate 
was instilled three times at 10-minute intervals). Best 
corrected visual acuity (BCVA) was achieved by minimum 
minus power prescription using the logMAR scale. The 
values for refraction in the Results were the mean sphere 
values (sphere + Cyl/2).

All patients were evaluated by the same specialists at 
all time points.

Depending on the preferences of parents and patients, 
the myopia was corrected by single vision glasses or with 
contact lenses: multifocal or monofocal. More often, 
patients decided on contact lenses, especially multifocal 
contact lenses when parents, especially mother, had myo-
pia. The patients were under the constant care of an 
ophthalmologist.

The influence of soft multifocal and single vision con-
tact lenses as well single vision glasses on changes in 
vision correction depending on the period of intensive 
growth was analyzed. The study was conducted in accor-
dance with the Declaration of Helsinki.

Questionnaire
All patients and/or parents completed a questionnaire, 
which included questions about prematurity, coexistence 
of eye diseases and systemic diseases, and adolescence 
onset: the first menstruation in girls and mutation in 
boys, age of intensive growth (year, when a child grew 
the fastest). The period of intensive growth was deter-
mined by patients and parents. The entire group of patients 
was examined by the same researcher, to minimize the risk 
of question misunderstanding by patients.

The end of the intensive growth period was determined 
by patients and parents.

Characteristics of the Groups
Allocation to groups was not randomized. The patients 
were divided into 3 groups. The number of groups resulted 
from patients’ and parents’ preferences.

Group I – MFCL (multifocal contact lenses) – 24 
children with myopia corrected with soft multifocal con-
tact lenses – Biofinity or Proclear type D. The lenses used 
in the study had an addition of +2.00 D. This lens has 
central zone for distance and periphery for near distance – 
with a progressive addition.

Group II – SVCL (single vision contact lenses) – 35 
children with myopia corrected with single vision con-
tact lenses – Biofinity (CooperVision), which stimulate 
the periphery of the retina by myopic defocus in 
periphery.

Group III – Spectacle (single vision glasses) – 43 
children with myopia with single vision glasses correction.

Further, patients were divided into 3 subgroups: when 
myopia was detected before the period of intensive 
growth, when myopia was detected during the period of 
intensive growth, and when myopia was detected after the 
period of intensive growth.

Statistical Analysis
The normality was tested with Shapiro–Wilk test. Data 
were presented as means and standard deviations or med-
ians (interquartile ranges), as appropriate.

Since the data were not normally distributed, Kruskal– 
Wallis test was used. The differences between the groups 
were tested with post hoc Dunn’s test. A p < 0.05 was 
considered significant. The Statistica 13 (StatSoft Polska) 
software was used.
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Results
General Results
Group I - MFCL - 24 children with myopia: Mean= −3.12 
D± 1.776 D (binocularly), 15 girls and 9 boys, aged 8–20 
(�x = 14.12 ± 2.863).

Group II- SVCL - 35 children with myopia: Mean= 
−2.88 D± 2.122 D (binocularly) 30 girls and 5 boys, 11-20 
years old (�x= 15.54 ± 2.24).

Group III - Spectacle - 43 children with myopia: 
Mean= −1.74 D ± 1.412 D (binocularly), 25 girls and 18 
boys, aged 8-18 years (�x = 13.65 ± 2.448).

The characteristics of the groups are presented in 
Table 1.

The characteristics of the groups/subgroups including 
children with myopia occurring before (n=54), during 
(n=33) and after intensive growth (n=15) are presented in 
Table 2.

The mean, standard deviation, median, minimum value 
and maximum value of changes in refraction after 6 
months, after one year, after 1.5 years, after 2 years and 
after 2 years in total are summarized in Table 3.

There was no difference between the groups when the 
height at the onset of the study was analyzed. There was a 
difference between the SVCL and Spectacle groups when 
the weight at the onset of the study was analyzed (SVCL 
children had higher body mass) and a difference in refrac-
tive error at the time of first change in refraction (MFCL 
(Me=−2.7 D) vs. Spectacle. (Me=−1.25 D)).

Changes in refraction over time for individual patient 
groups are presented in Figure 1. There were statistically 
significant differences at the beginning of the study between 
MFCL and Spectacle as well as SVCL and Spectacle (p < 
0.05). Significant differences in refraction were found after 6 
months of using both MFCL compared to SVCL, and 
Spectacle; p <0.05. This relationship was also maintained 
after one year. After 1.5 and 2 years, a statistically significant 

change was observed between patients using MFCL and 
those corrected with glasses. There were no differences 
between MFCL and SVCL, or MFCL and Spectacle groups. 
The analysis of myopia progression after 2 years in total 
showed statistically significant differences between the 
MFCL group and Spectacle; p <0.05 (Figure 1).

Mean BCVA in MFCL patients was 0.93 ± 0.04 (min - 0.8, 
max - 1), in SVCL patients 0.95 ± 0.36 (min - 0.5, max - 1), and 
in Spectacle patients 0.96 ± 0.04 (min - 0.8, max - 1). No 
statistically significant differences were noted between the 
groups in visual acuity. When multifocal lenses were applied, 
13 (54%) of the examined patients reported the impression of 
overlapping images in the distance immediately after applica-
tion. Eighteen MFCL patients (75%) required overcorrection 
(greater minus) to improve visual acuity.

Assessment of the occurrence of adverse events did not 
reveal any abnormalities in the anterior segment. In addition, a 
patient satisfaction survey showed satisfaction with the use of 
multifocal contact lenses, single vision contact lenses and 
glasses.

Analysis of the influence of soft multifocal and single 
vision contact lenses as well single vision glasses on 
changes in refraction over time depending on the period 
of intensive growth.

The results obtained in the subgroup with the onset of 
myopia before the period of intensive growth are presented 
in Figure 2A. A significant difference was found between 
the effects of the applied changes in correction methods  
on myopia progression depending on the period of inten-
sive growth. There was a statistically significant differe-
nence in myopia progression between MFCL vs SVCL 
and MFCL vs Spectacle when the onset of myopia was 
before the period of intensive growth. Significance was 
demonstrated after 6 months of the use of multifocal 
lenses (MFCL) compared to patients from the SVCL and 
Spectacle groups (p <0.05). The same difference was also 

Table 1 Characteristics of the Groups: MFCL, CVCL and Spectacle Correction

MFCL SVCL Spectacle

Mean height of patients at the time of enrollment (cm) 161.7 ± 11.106 167.06 ± 9.896 161.81 ± 10.147
Mean height of patients after 2 years (cm) 168.37 ± 10.436 169.77 ± 9.394 167.19 ± 11.142

Mean body weight at the time of enrollment (kg) 51.58 ± 13.058 61.54 ± 16.547 52.53 ± 12.456

Mean body weight after 2 years (kg) 57.31 ± 12.235 62.96 ± 14.855 56.12 ± 15.49
Age of myopia detection (years) 10.75 ± 3.326 10.57 ± 3.183 11.49 ± 2.906

Age at the study enrollment (years) 14.12 ± 2.863 15.54 ± 2.24 13.65 ± 2.448

The period of intensive growth (years) 12.06 ± 1.289 12.57 ± 1.567 12.88 ± 1.577
Maturation age (years) 13.05 ± 1.224 12.84 ± 1.526 12.92 ± 1.115
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Table 2 Characteristics of the Groups: MFCL, CVCL and Spectacle Correction When Divided into Subgroups Depending on Myopia 
Occurrence: Before, During and After Intensive Growth

Measured Parameter Time of 
Diagnosis

MFCL SVCL Spectacle

Mean height of patients at the time 

of enrollment (cm)

Before intensive 

growth (n=54)

158.94±11.707 (n=14; 7 

males; 7 females)

166.24±10.955 (n=21; 4 

males; 17 females)

166±5.126 (n=19; 8 males; 

11 females)

During intensive 

growth (n=33)

166.2±5.215 (n=5; 1 male; 

4 females)

167.83±6.554 (n=10; 1 

male; 9 females)

158.84±11.354 (n=18; 8 

males; 10 females)

After intensive 
growth (n=15)

174±1.41 (n=5; 1 male; 4 
females)

172.33±4.404 (n=4; 0 
males; 4 females)

166.66±6.48 (n=6; 2 
males; 4 females)

Mean height of patients after 2 
years (cm)

Before intensive 
growth (n=54)

167.63±11.985 (n=14; 7 
males; 7 females)

169.26±10.158 (n=21; 4 
males; 17 females)

168.33±6.121 (n=19; 8 
males; 11 females)

During intensive 
growth (n=33)

169.25±7.455 (n=5; 1 
male; 4 females)

170.25±8.41 (n=10; 1 
male; 9 females)

166.12±12.844 (n=18; 8 
males; 10 females)

After intensive 
growth (n=15)

173±1.32 (n=5; 1 male; 4 
females)

173±4.358 (n=4; 0 males; 
4 females)

170.33±7.339 (n=6; 2 
males; 4 females)

Mean body weight at the time of 
enrollment (kg)

Before intensive 
growth (n=54)

49.76±15.077 (n=14; 7 
males; 7 females)

62.92±18.29 (n=21; 4 
males; 17 females)

55.25±9.467 (n=19; 8 
males; 11 females)

During intensive 
growth (n=33)

54.6±3.577 (n=5; 1 male; 
4 females)

56±11.335 (n=10; 1 male; 
9 females)

49.57±12.75 (n=18; 8 
males; 10 females)

After intensive 
growth (n=15)

59.5±2.121 (n=5; 1 male; 
4 females)

59.33±1.154 (n=4; 0 
males; 4 females)

58.66±12.247 (n=6; 2 
males; 4 females)

Mean body weight after 2 years 
(kg)

Before intensive 
growth (n=54)

57.45±14.834 (n=14; 7 
males; 7 females)

64.61±15.925 (n=21; 4 
males; 17 females)

56.166±13.629 (n=19; 8 
males; 11 females)

During intensive 
growth (n=33)

56.75±3.774 (n=5; 1 male; 
4 females)

53±10.44 (n=10; 1 male; 9 
females)

54.18±14.772 (n=18; 8 
males; 10 females)

After intensive 
growth (n=15)

60±4.5 (n=5; 1 male; 4 
females)

60.33±0.577 (n=4; 0 
males; 4 females)

63.83±20.014 (n=6; 2 
males; 4 females)

Age of myopia detection (years) Before intensive 
growth (n=54)

9.23±2.047 (n=14; 7 
males; 7 females)

9.57±2.845 (n=21; 4 
males; 17 females)

15.25±1.164 (n=19; 8 
males; 11 females)

During intensive 
growth (n=33)

12.80±0.836 (n=5; 1 male; 
4 females)

12.16±1.169 (n=10; 1 
male; 9 females)

9.88±2.355 (n=18; 8 
males; 10 females)

After intensive 
growth (n=15)

18.5±2.121 (n=5; 1 male; 
4 females)

16±1.732 (n=4; 0 males; 4 
females)

12.77±1.201 (n=6; 2 
males; 4 females)

Age at the study enrollment 
(years)

Before intensive 
growth (n=54)

13.17±2.53 (n=14; 7 
males; 7 females)

15.15±2.11 (n=21; 4 
males; 17 females)

15.5±1.511 (n=19; 8 
males; 11 females)

During intensive 
growth (n=33)

15.2±1.303 (n=5; 1 male; 
4 females)

16±2.607 (n=10; 1 male; 9 
females)

12.88±2.454 (n=18; 8 
males; 10 females)

After intensive 
growth (n=15)

19.5±0.707 (n=5; 1 male; 
4 females)

18±1 (n=4; 0 males; 4 
females)

14.22±2.223 (n=6; 2 
males; 4 females)

(Continued)
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observed later in the study - after one and 1.5 years. 
Changes in refraction after 2 years were statistically sig-
nificantly different between MFCL vs SVCL and MFCL 
vs Spectacle (p<0.05).

The results obtained in the subgroup with the onset of 
myopia during the period of intensive growth are pre-
sented in Figure 2B. A statistically significant differenence 
was demonstrated in myopia progression between MFCL 
vs Spectacle and SVCL vs Spectacle when the onset of 
myopia was during the period of intensive growth. There 
was a significant difference between the effects of the 
applied changes in refraction on the changes in vision 
correction after 1.5 years between MFCL and Spectacle, 
and SVCL and Spectacle (p <0.05). The differences were 
also maintained after 2 years in total; p <0.05 (Figure 2B).

The results obtained in the subgroup with the onset of 
myopia after a period of intense growth are presented in 
Figure 2C. There was a statistically significant difference in 
myopia progression between MFCL and Spectacle when the 
onset of myopia was after the period of intensive growth only 6 
months after the beginning of the study. There were no statis-
tically significant relationships between the groups at subse-
quent observation points: after 1 year, after 1.5 years, after 2 
years, and after 2 years in total.

Discussion
In the present study, significant differences were observed 
in inhibiting the progression of myopia in patients wearing 

multifocal contact lenses compared to patients wearing 
single vision lenses, although the control of myopia in 
the group of patients wearing single vision lenses was 
more effective than in the group of patients corrected 
with glasses. Significant statistical differences were still 
present after 2 years of total observation. Also, Holden 
et al obtained similar results using multifocal lenses. It is 
assumed that thanks to the lens design (a central far power 
and peripheral addition), hyperopia in the peripheral part 
of the retina was reduced, and hence the progression of 
myopia was diminished.26 An important observation was 
the occurrence of the best results of multifocal contact lens 
therapy in the first periods of the study (after the first 6 
months and after 1 year), which then translated into final 
results – after 2 years of follow-up. As myopia progression 
is slowing down with age, the differences observed in the 
later stage of the study were smaller than at the beginning 
of the treatment. The overall mean myopia progression 
ranges across different age groups with the maximum 
change in refractive error observed in children aged 6–10 
years and at the minimum in adults aged 26–30 years. 
Early onset of myopia is associated with high myopia in 
adulthood.27

However, this relationship was not observed in the case 
of correction with contact lenses and single vision glasses. 
In the first year of observation, a statistically significant 
difference was observed in the progression of myopia 
between the MFCL and SVCL groups and between the 

Table 2 (Continued). 

Measured Parameter Time of 
Diagnosis

MFCL SVCL Spectacle

The period of intensive growth 

(years)

Before intensive 

growth (n=54)

12.09±1.513 (n=14; 7 

males; 7 females)

13±1.617 (n=21; 4 males; 

17 females)

13.33±1.032 (n=19; 8 

males; 11 females)

During intensive 

growth (n=33)

12.75±0.5 (n=5; 1 male; 4 

females)

11.50±0.577 (n=10; 1 

male; 9 females)

12.56±1.75 (n=18; 8 

males; 10 females)

After intensive 

growth (n=15)

13±0.8 (n=5; 1 male; 4 

females)

12±1.732 (n=4; 0 males; 4 

females)

13.4±1.516 (n=6; 2 males; 

4 females)

Maturation age (years) Before intensive 

growth (n=54)

13.16±1.467 (n=14; 7 

males; 7 females)

13.04±1.664 (n=21; 4 

males; 17 females)

12.75±0.886 (n=19; 8 

males; 11 females)

During intensive 

growth (n=33)

12.8±0.836 (n=5; 1 male; 

4 females)

12.16±1.169 (n=10; 1 

male; 9 females)

13.05±1.19 (n=18; 8 

males; 10 females)

After intensive 

growth (n=15)

13±0.921 (n=5; 1 male; 4 

females)

12.66±0.577 (n=4; 0 

males; 4 females)

12.77±1.201 (n=6; 2 

males; 4 females)

Abbreviations: MFCL, multifocal contact lenses; SVCL, single vision contact lenses; Spex, spectacles.
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Table 3 Mean, Standard Deviation, Median, Minimum and Maximum Value of Correction Changes in Patients from Groups I, II, III

MFCL SVCL Spex p

�x SD Median Min Max �x SD Median Min Max �x SD Median Min Max p I 
vs 
II

p I 
vs 
III

p II 
vs 
III

Correction at 

admission 

(D)

OD −3.0 1.889 −2.62 −6.5 0.0 −2.69 2.259 −2.5 −11.0 0.0 −1.69 1.406 −1.25 −5.5 0.0 NS 0.003 0.012

OS −3.25 1.743 −2.62 −7.0 −1.0 −3.08 2.180 −2.5 −11.0 −0.5 −1.79 1.418 −1.37 −5.75 0.0 NS 0.0003 0.002

Binocularly −3.12 1.776 −2.75 −6.75 −0.75 −2.88 2.122 −2.5 −11.0 0.0 −1.74 1.412 −1.25 −5.62 0.0 NS 0.0007 0.003

Change in 

correction 

after 6 months 
(D)

OD −0.04 0.098 0.0 −0.25 0.0 −0.19 0.195 −0.25 −0.5 0.0 −0.27 0.227 −0.25 −0.75 0.0 0.036 0.0004 NS

OS −0.03 0.088 0.0 −0.25 0.00 −0.22 0.182 −0.25 −0.5 0.0 −0.27 0.225 −0.25 −0.75 0.0 0.002 0.0001 NS

Binocularly −0.04 0.093 0.0 −0.25 0.0 −0.20 0.176 −0.25 −0.5 0.0 −0.27 0.226 −0.25 −0.75 0.0 0.002 0.00002 NS

Change in 

correction 

after a year 
(D)

OD −0.08 0.122 0.0 −0.25 0.0 −0.18 0.168 −0.25 −0.5 0.0 −0.26 0.195 −0.25 −0.75 0.0 NS 0.005 NS

OS −0.04 0.091 0.0 −0.25 0.0 −0.18 0.168 −0.25 −0.5 0.0 −0.29 0.232 −0.25 −1.0 0.0 0.02 0.00006 NS

Binocularly −0.06 0.075 0.0 −0.25 0.0 −0.18 0.159 −0.25 −0.5 0.0 −0.27 0.192 −0.27 −0.87 0.0 0.025 0.00005 NS

Change in 

correction 

after 1.5 years 
(D)

OD −0.06 0.109 0.0 −0.25 0.0 −0.12 0.127 0.0 −0.25 0.0 −0.21 0.184 −0.25 −0.75 0.0 NS 0.017 NS

OS −0.09 0.123 0.0 −0.25 0.0 −0.13 0.142 0.0 −0.5 0.0 −0.22 0.175 −0.25 −0.75 0.0 NS 0.04 NS

Binocularly −0.07 0.099 0.0 −0.25 0.0 −0.125 0.116 −0.125 −0.25 0.0 −0.22 0.174 −0.25 −0.75 0.0 NS 0.008 NS

Change in 

correction 

after 2 years 
(D)

OD −0.06 0.109 0.0 −0.25 0.0 −0.06 0.106 0.0 −0.25 0.0 −0.18 0.158 −0.25 −0.5 0.0 NS NS 0.011

OS −0.06 0.109 0.0 −0.25 0.0 −0.05 0.100 0.0 −0.25 0.0 −0.18 0.171 −0.25 −0.5 0.0 NS NS 0.01

Binocularly −0.06 0.109 0.0 −0.25 0.0 −0.05 0.101 0.0 −0.25 0.0 −0.18 0.155 −0.25 −0.5 0.0 NS NS 0.004

Change in 

correction 

after 2 years in 
total (D)

OD −0.27 0.259 −0.25 −0.75 0.0 −0.54 0.47 −0.5 −1.5 0.0 −0.84 0.519 −0.87 −2.0 0.0 NS 0.001 NS

OS −0.19 0.2312 −0.25 −0.75 0.0 −0.55 0.455 −0.5 −1.5 0.0 −0.89 0.523 −0.75 −2.0 −0.25 0.036 0.00002 NS

Binocularly −0.23 0.233 −0.25 −0.625 0.0 −0.54 0.464 −0.375 −1.5 0.0 −0.86 0.489 −0.81 −2.0 −0.25 NS 0.0001 NS

Note: �x - mean. 
Abbreviation: SD, standard deviation.

C
linical O

phthalm
ology 2022:16                                                                                                   

https://doi.org/10.2147/O
P

T
H

.S338199                                                                                                                                                                                                                       

D
o

v
e

P
r
e

s
s
                                                                                                                          

57

D
o

v
e

p
r
e

s
s
                                                                                                                                                     

M
alinow

ski et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


MFCL and Spectacle groups in both cases in favor of 
multifocal contact lenses. In the following year, the differ-
ence in the progression of myopia between the groups 
decreased and was not statistically significant. This may 
be due to the principle that the increase in myopia stabi-
lizes with the patient’s age. The mean age of the people 
surveyed after the two-year research period was 16.50 ± 
2.59 years. At the same time, after two years in total, 
statistical significance was demonstrated in slowing the 
progression of myopia between the MFCL and Spectacle 
groups, but no statistical significance was found between 
the SVCL and Spectacle groups or between MFCL and 
SVCL. Lack of statistical significance between the MFCL 
and SVCL groups in the later period of the study may be 
due to the older age of patients in the SVCL group – on 
average over 1 year compared to patients in the MFCL 
group. Age difference at the time of entering the study 
between the MFCL group and the Spectacle group was 
less than 0.5 year. These observations may indirectly sug-
gest a higher efficiency of correction with multifocal 
lenses over other correction methods considered in this 
study.

It is known that younger patients show greater myopia 
control effects due to the fact that the potential for increased 
myopia in this age group is greater than in older patients.22 In 
our study, we analyzed the differences of myopia control 

depending on the period of myopia onset, which is in accor-
dance with the results of COMET study.22 On the contrary, Li 
et al proved that younger patients had weaker response to 
atropine treatment.28

Statistically significant differences between the groups 
were found in case when myopia onset was before the period 
of intense growth. Multifocal lenses should be considered in 
the control of myopia because of the statistically significant 
difference in the progression of myopia between patients 
using spectacle correction or single vision contact lenses. 
Especially that statistical significance was found to occur 
between patients in the MFCL group vs the SVCL group, 
but there was no significance in the initial defect. In the case 
of myopia in adolescence, a difference in the progression of 
myopia was found between the MFCL and Spectacle groups 
and between the SVCL and Spectacle groups. Although no 
significant difference was noted between the MFCL and 
SVCL groups, the best myopia control effects were observed 
in the case of multifocal lenses - the median change after two 
years was 45% lower than in the case of single vision contact 
lenses. At the same time, there were visible differences in the 
progression of myopia between patients corrected with 
SVCL and single vision glasses. The inconclusive results of 
research conducted by other authors, who assessed the effect 
of single vision soft contact lenses on the progression of 
myopia, starting from a negligible negative effect, through 

Figure 1 Changes in the myopia refraction after 6 months, 1 year, 1.5 years, 2 years in total – binocularly in MFCL, SVCL and Spectacle correction patients (summed).
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no effect, and ending with a positive effect compared to the 
correction with single vision glasses, probably result from the 
difference in the design of single vision contact lenses 
themselves.13 The positive effect of soft contact lenses in 
myopia progression has been suggested in some worldwide 
publications.16,29

The construction of spherical soft contact lenses can 
affect peripheral hyperopia defocusing that is experienced 
in well-corrected myopic eyes. Some single vision contact 
lenses reduce peripheral hyperopia. Moore et al showed that 
among the single vision lenses tested, the strongest peripheral 
myopic defocusing was caused by Air Optix Night & Day 

Figure 2 Continued.
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Aqua and Biofinity lenses. In our study, 100% of patients 
corrected with SVCL used Biofinity lenses, and the statisti-
cally significant results of the effectiveness of myopia control 
confirmed the observations of Moore et al.24

In the case of myopia onset after the period of intensive 
growth, no differences were found in the progression of 
this visual defect depending on the correction method. It is 
related to the spontaneous slowing of myopia progression 
with age and the well-known observation that the late 
onset of the defect does not cause significant increases in 
myopia. The early onset of myopia carries the risk of a 
rapid progression of the visual impairment and the 
achievement of high myopia. At the same time, when the 
decision to introduce correction with contact lenses was 
made, there was a correlation with family burden – espe-
cially in the mother. Parents, having experience related to 
the progression of their myopia and taking into account the 
risk of rapid progression of the defect in the child, look for 
alternative methods of correction another than glasses.

The limitations of our study include a relatively small 
number of patients in the groups and subgroups (with the 
division into patients before, during and after intensive 
growth) and the wide range of patient ages, which caused 
high variance in data. The patients differed also in initial 
parameters, such as weight, height and initial refractive error, 

which may have influenced the obtained results. We collected 
as many patients as possible over the observation time, but we 
would like to emphasize that any results identified in this initial 
study must be confirmed using a large sample set.

Moreover, our patients did not have axial length exam-
ination performed. Although accepting that this is a clin-
ical study, the main scientific limitation of the research in 
addressing the aims, is the method of group allocation by 
patient preference. We also did not have any possibilities 
to influence the patients’ and parents’ decision, as it was 
affected by many factors, such as skills to wear contact 
lenses. The consequences are that at baseline the groups 
were not well matched for a number of factors, which may 
have influenced the outcomes.

Although the results of our study may be useful for 
clinicians, they should be interpreted with care. Further 
studies are needed.

Conclusions
1. Multifocal contact lenses and single vision contact 

lenses (Biofinity) may be useful in the control of 
myopia in younger patients, slowing the progression 
of the defect; therefore, they can be a therapeutic 
option in inhibiting the progression of myopia.

Figure 2 (A) Mean change in myopia progression when myopia occurred before intensive growth. (B) Mean change in myopia progression when myopia occurred during 
intensive growth. (C) Mean change in myopia progression when myopia occurred after intensive growth.
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2. Multifocal contact lenses give better myopia correc-
tion results in the first 18 months after application 
compared to single vision contact lenses, while after 
24 months both types of contact lenses give better 
results than spectacles.

3. The best effects of using multifocal contact lenses 
occur when applied in children in whom myopia 
was diagnosed before the period of intensive 
growth.

4. Some single vision contact lenses, especially those 
which reduce peripheral hyperopic defocus, can be 
useful in myopia control, especially in patients with 
myopia onset during the period of intensive growth.
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