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Abstract
Purpose: Our study pointed to evaluate the effect of atropine eye drop at 0.025% 
on optical quality, corneal tomography, and binocular vision. 
Methods: A total of 51 university students received 0.025% atropine eye drops, 
once nightly to both eyes for 5 nights. Refraction, visual acuity (VA), accommo-
dation facility, accommodation lag, near point of convergence (NPC), near point 
of accommodation (NPA), heterophoria, and corneal topography were meas-
ured before and after instillation.
Results: After using 0.025% atropine eye drops, the far and near heterophoria 
changed from -1.73 (±0.415) to -0.82 (±0.267) (p = 0.005) and -3.69 (±0.823) to 
0.018 (±0.726) (p <0.001), NPC increased from 4.573 (±0.4763) to 6.625 (±0.8328) 
(p = 0.002), NPA increased from OD (right eye) = 11.014 (±0.4059) to 17.635 
(±1.0303) (p <0.001), and OS (left eye) = 10.867 (±0.4394) to 17.110 (±0.9679) 
(p <0.001), Monocular estimated method (MEM) retinoscopy increased from 
OD = 0.848 (±0.0415) to 1.137 (±0.0570) (p <0.001), and OS = 0.892 (±0.0439) to 
1.196 (±0.0570) (p <0.001), accommodation facility decreased from OD = 9.69 
(±0.827) to 8.44 (±0.878) (p = 0.119), and OS = 11.01 (±0.983) to 8.69 (±0.899) 
(p = 0.005), near VA decreased from OD = 0.992 (±0.0055) to 0.937 (±0.0170) 
(p = 0.004), and OS = 0.992 (±0.0055) to 0.927 (±0.0219) (p = 0.005), pupil di-
ameter increased from OD = 3.043 (±0.0783) to 5.121 (±0.1314) (p <0.001), 
and OS = 3.059 (±0.0714) to 5.253 (±0.1412) (p <0.001), far VA, central corneal 
thickness (CCT), corneal densitometry, corneal curvature, ocular and corneal 
higher order aberration (HOA) and lower order aberration (LOA) remained un-
changed (all p >0.05). 
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H i g h l i g h t s
The instillation of atropine 

0.025% affects certain 
binocular vision indices, 

such as heterophoria, near 
point of convergence, near 

point of accommodation, and 
accommodative lag. Among 

biometric indices, only pupil 
size exhibited a statistically 

significant change following the 
instillation of atropine 0.025%.
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Introduction
Myopia is the most common ocular disorder worldwide with 
increasing prevalence over the past decade [1, 2], particularly 
myopic shift increases in children aged 6–8 years follow by 
decrease in time spent outdoor activities during home quar-
antine for the coronavirus disease 2019 (COVID-19) pan-
demic [3]. It affects almost ⅓ of the US population, but the 
incidence ranges from 3% for Sherpa in Nepal to over 90% in 
Taiwan University students [4]. In general, Asians have sig-
nificantly higher prevalence of myopia [5]. It is predicted that 
by 2050, approximately half of the world population will be 
myopic [1, 3, 6–8]. Which is expected about 10% of the cases 
will be of high myopia [1, 6, 8]. High myopia increases the 
risk of ocular complications such as: macular degeneration, 
macular hemorrhage, retinal detachment, choroidal neovas-
cularization, cataracts, and glaucoma [1, 7, 9, 10]. Thus, my-
opia has become a serious global public health and socioeco-
nomic issue. Finding an effective and safe method to prevent 
progression of myopia is important.
Several studies have shown that various concentration of 
low-concentration atropine eye drop is effective on con-
trolling myopia progression [6, 9, 11]. Many studies have 
revealed that 0.01%, 0.025%, 0.05%, and 0.1% atropine could 
control myopia progression in children with reasonable ef-
ficacy but negligible side effects [11]. But, there is no study 
of the efficacy and side effect of atropine in young adult. 
Whereas, myopia onset and progression can arise in adult-
hood [12]. Thus, this study evaluates the effects of atropine 
0.025% on refraction, visual acuity (VA), accommodation fa-
cility, accommodation lag, near point of convergence (NPC), 
near point of accommodation (NPA), horizontal heteropho-
ria, and corneal topography on university students.

Methods
The research protocol was reviewed and approved by the 
Research Ethics Committee, and the study was performed 
in accordance with the Declaration of Helsinki. Written in-
formed agreement was obtained from patients of all partic-
ipants. All procedures were based on the intention-to-treat 
principle.
57 university students (114 eyes), aged 19–26 years, with 
spherical power between +0.50 D and -5.25 D in at least one 

eye, astigmatism ≤4.00 D, and best corrected visual acuity 
(BCVA), expressed as decimal, no worse than 9/10 were en-
rolled in this trial. The average age of all students was 22.0 
(±1.65) years. The exclusion criteria were ocular diseases 
(e.g. cataracts, risk of angle closure glaucoma, amblyopia, 
and strabismus), previous regular use of atropine or other 
optical methods for myopia control or amblyopia treatment, 
allergies to atropine, or systemic diseases (e.g. endocrine, 
cardiac, respiratory, and convulsion diseases). 
The patients in this study were examined and their sex, age, 
spherical power, BCVA, far and near heterophoria, NPC, 
NPA, monocular accommodation facility, lag of accommo-
dation, ocular aberrometer, pupil size, and corneal topog-
raphy were recorded on the first visit to our clinic. Patients 
used atropine eye drops (once nightly). All examinations 
were repeated after 5 days of use. Refraction and ocular ab-
errometer was measured with an autorefractometer (HR-
K8000A, Hovitz, Korea). The MEM retinoscopy was mea-
sured with a retinoscope (Beta200, HEINE, Germany) and 
a target at distance 40 cm. NPA was measured monocularly 
with push up technique. The students wore their fully cor-
rected spectacle prescription and focused on the previous 
line of BCVA with the right eye while the left eye was oclud-
ed. The students were instructed to concentrate on a letter as 
the near chart was moved nearer. They were told to keep the 
letter as clear as possible until first sustain blur occur. The 
final distance in centemeter was recorded as the student’s 
NPA. NPA was recorded three times and the average taken. 
NPC was measured with push up technique. The students 
wore their fully corrected spectacle and focused on the pre-
vious line of BCVA. They were instructed to concentrate on 
a letter as the near chart was moved nearer. They were told 
to keep the letter as single as possible until first double vi-
sion occur or the examiner see one eye has been deviated. 
The final distance in centemeter was recorded as the stu-
dent’s NPC. NPC was recorded 3 times and the average tak-
en. Heterophoria was measured with cover test technique 
at distance (6 m) and near (40 cm) with prism bar (Oculus, 
Germany). The accommodation facility was measured mon-
ocularly. The students wore their fully corrected spectacle 
prescription. It was measured with fliper lens (±2.00 D), and 
looked at the near chart at 40 cm (the upper line of BCVA), 
and first place +2.00 D in front of an eye random, while the 
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Conclusions: The far and near VA, monocular accommodation facility, spherical refraction, corneal densitometry, corneal 
curvature, CCT, ocular and corneal HOA and LOA did not change significantly, but heterophoria, NPC, NPA, accommoda-
tive lag and pupil size changed significantly after instillation.
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other eye was ocluded. It was reported immediately when 
the reader read clearly, and immediately reversed to -2.00 D, 
until the font was clear and then reversed again. Finaly, the 
numbers of cycles completed within 1 min were recorded. 
Corneal topography and pupil size were measured with 
pentacam (HR, Oculus, Germany). 

Statistical analysis
All statistical analyses were performed using SPSS software 
(ver. 22). After entering the data into the SPSS software and 
refining them, first, using descriptive methods, descriptive 
indices have been calculated for all the quantitative vari-
ables under study, as well as frequency distribution tables 
and descriptive graphs of the data. Then, the normality of 
the data distribution has been investigated with the Kolmo- 
gorov-Smirnov test, skewness and kurtosis indices. Then 
paired t-test, independent t-test and analysis of variance as 
well as chi-square test and Pearson’s correlation coefficient 
were used. The significance level of the study was p <0.05.

Result
A total of 57 university students (114 eyes) were enrolled in 
this study. And 6 students were lost to follow-up. In total, 
51 university students (102 eyes) used atropine 0.025% eye 
drops. Table 1 shows the changes in binocular vision pa-
rameters before and after use of 0.025% atropine eye drop. 

Parameters Before After P-value
Far cover test -1.73 (±0.415) -0.82 (±0.267) 0.005
Near cover test -3.69 (±0.823) 0.18 (±0.726) <0.001
NPC 4.573 (±0.4763) 6.625 (±0.8328) 0.002

NPC – near point of convergence.

Table 2 shows the changes in accommodative parameters 
before and after use of 0.025% atropine eye drops. 

Parameter Before After P-value
NPA (OD) 11.014 (±0.4059) 17.635 (±1.0303) <0.001
NPA (OS) 10.867 (±0.4394) 17.110 (±0.9679) <0.001
MEM (OD) 0.848 (±0.0415) 1.137 (±0.0570) <0.001
MEM (OS) 0.892 (±0.0439) 1.196 (±0.0570) <0.001
Accommodation faci-
lity (OD)

9.69 (±0.827) 8.44 (±0.878) 0.119

Accommodation faci-
lity (OS)

11.01 (±0.983) 8.69 (±0.899) 0.005

MEM – monocular estimated method; NPA – near point of accommodation; OD – right 
eye; OS – left eye.

Table 3 shows the changes in refraction and VA before and 
after use of 0.025% atropine eye drops. 

Parameter Before After P-value
Spherical RE (OD) -1.206 (±0.1987) -1.108 (±0.2082) 0.070
Spherical RE (OS) -1.147 (±0.1983) -0.980 (±0.2085) <0.001
Far VA (OD) 1.320 (±0.0279) 1.331 (±0.0301) 0.629
Far VA (OS) 1.343 (±0.0269) 1.324 (±0.0298) 0.446
Near VA (OD) 0.992 (±0.0055) 0.937 (±0.0170) 0.004
Near VA (OS) 0.992 (±0.0055) 0.927 (±0.0219) 0.005

OD – right eye; OS – left eye; RE – refractive error; VA – visual acuity.

Table 4 shows the changes in corneal topography and pupil 
diameter before and after use of 0.025% atropine eye drops. 

Parameter Before After P-value
CCT (OD) 554.44 (±4.823) 554.67 (±4.874) 0.700
CCT (OS) 554.92 (±4.823) 554.79 (±4.763) 0.857
CC max (OD) 43.573 (±0.1908) 43.581 (±0.1895) 0.675
CC min (OD) 42.586 (±0.1998) 42.565 (±0.1982) 0.140
CC max (OS) 43.618 (±0.1892) 43.622 (±0.1914) 0.860
CC min (OS) 42.632 (±0.1988) 42.635 (±0.1995) 0.876
CD (OD) 15.90 (±0.145) 15.95 (±0.135) 0.561
CD (OS) 16.28 (±0.145) 16.36 (±0.146) 0.515
Pupil diameter (OD) 3.043 (±0.0783) 5.121 (±0.1314) <0.001
Pupil diameter (OS) 3.059 (±0.0714) 5.253 (±0.1412) <0.001

CC – corneal curvature; CCT – central corneal thickness; CD – corneal densitometry; 
OD – right eye; OS – left eye.

Table 5 shows the changes in ocular and corneal aberro- 
meter before and after use of 0.025% atropine eye drops. All 
remained unchanged (P >0.05).

Parameter Before After P-value
OLOA (OD) 0.4904 (±0.05987) 0.4809 (±0.05992) 0.799
OLOA (OS) 0.4768 (±0.05943) 0.4681 (±0.05879) 0.701
OHOA (OD) 0.0790 (±0.00384) 0.0766 (±0.00344) 0.479
OHOA (OS) 0.0955 (±0.01867) 0.0739 (±0.00348) 0.265
CLOA (OD) 0.2813 (±0.07394) 0.2789 (±0.08170) 0.934
CLOA (OS) 1.1945 (±0.07381) 1.1938 (±0.07384) 0.981
CHOA (OD) 0.3505 (±0.00812) 0.3544 (±0.01019) 0.535
CHOA (OS) 0.3396 (±0.00993) 0.3327 (±0.01098) 0.423

CHOA – corneal higher order aberration; CLOA – corneal lower order aberration; OD 
– right eye; OHOA – ocular higher order aberration; OLOA – ocular lower order aber-
ration; OS – left eye.

TABLE 1

Binocular vision before and after atropine instillation.
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TABLE 2

Accommodative parameter before and after atropine 
instillation.

TABLE 3

Refraction and visual acuity before and after atropine 
instillation.

TABLE 4

Corneal topography and pupil diameter before and after 
atropine instillation.

TABLE 5

Ocular and corneal aberrometer before and after atropine 
instillation.
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Discussion
The results indicate that the horizontal phoria particularly, 
near heterophoria had an esophoric shift significantly after 
5 days use of atropine 0.025%.
There has been one previous study regarding the changes 
in heterophoria after treatment with low-concentration at-
ropine eye drops. In 2023 Jiang [13], reported that hetero-
phoria didn’t change significantly after atropine 0.01% in-
stillation. 
By changing viewing from a distance to a near object, the 
near-reflex response (near-triad) comprising of ocular ac-
commodation, convergence and pupil miosis is elicited to 
achieve and maintain clear and single binocular vision [14] 
according to partial paralysis of ciliary muscle, caused by 
0.025% atropine, more nervous impulses are needed to com-
pensate the accommodation, thus esophoric shift would be 
expected following to near-triad reflex. Esophoric shift in 
low-concentration atropine eye drops would be a  method 
for treatment of decompensated exophoria.
NPA and NPC had decreased significantly after 5 days of 
instillation. There has been no previous study regarding 
the changes in NPC. According to near-triad reflex growth, 
decrease in NPC would be expected. Many studies showed 
significantly decrease in NPA [1, 7, 11, 15, 16], except two 
[8, 17], that remained unchanged. 
Lag of accommodation increased significantly. There have 
been two previous studies regarding the changes in lag of 
accommodation. In 2023 Jiang [13], reported atropine 0.01% 
had no significantly effect on accommodative lag. But, in 
2022 Liang [18], reported a significantly increase in lag of 
accommodation occurred after 7 days of 0.05% atropine 
use. According to partial paralysis of ciliary muscle, arising 
from atropine instillation and accommodation amplitude 
deduction, it would be predictable that accommodative lag 
increases after the instillation. But the changes would be 
less in lower dose of atropine. Monocular accommodation 
facility decreased slightly in the right eye, and decreased sig-
nificantly in the left eye. The differences between two eyes 
would be because of monocular accommodative spasm. Al-
though both right and left eye showed degrees of decrease, 
but the changes aren’t clinically significant. Jiang [13], re-
ported that binocular accommodation facility remained un-
changed in 0.01% atropine instillation, and Wang [17], re-
ported that both monocular and binocular accommodation 
facility improved significantly over time in both atropine 
0.01% and control group. However. The accommodation 
facility measurement is subjective, depending on the speed 

of the response. Therefore, there is no guarantee that differ-
ent participants use the same criteria of clarity or the same 
response speed to initiate the alternation of the lens. Thus, 
using simple clinical measurement of subjective accommo-
dation facility as an indicator of accommodation status may 
be misleading [17, 19].
Spherical refraction showed a  slightly hyperopic shift, but 
remained unchanged clinically. In 2013 Hiraoka [20], re-
ported that cycloplegia with topical atropine significantly 
increased spherical equivalent refraction. In low-dose atro-
pine only a slight hyperopic shift would be reasonable. 
Far VA remained unchanged. Near VA reduced slightly, but 
not clinically significant. Considering that the spherical re-
fractive error has not changed significantly, it is reasonable 
that far VA remains unchanged. Other studies reported the 
same, far VA didn’t change after low-dose atropine instil-
lation [1, 17]. Near VA showed no significantly changes in 
other studies with low-dose atropine instillation [1, 15, 17].
Pupils were dilated after atropine application. All other stud-
ies showed degrees of pupil dilation after atropine applica-
tion [1, 11, 12, 15–18, 21]. Corneal densitometry, flattest and 
steepest corneal curvature, and CCT remained unchanged. 
There has been no previous study regarding the changes in 
corneal densitometry after atropine application. Corneal 
curvature remained stable in one other previous study [9], 
CCT has been reported unchanged in some studies [8, 21], 
but a trend for thicker CCT was reported in one study [18]. 
Ocular and corneal HOA and LOA remained stable. There 
has been one study regarding the changes in ocular and 
corneal HOA before and after atropine instillation, which 
reported no changes in corneal HOA, but an increase in oc-
ular HOA [20]. 
This study has some limitations. First, our follow up peri-
od was short and we could not determine the changes after 
long-term use of 0.025% atropine eye drops. Second, we had 
only objective measurement. 

Conclusion
In summary, use of atropine 0.025% had no clinically sig-
nificant effect on far and near VA, monocular accommo-
dation facility, spherical refraction, corneal densitometry, 
flattest and steepest corneal curvature, and central corneal 
thickness, and ocular and corneal HOA and LOA. but het-
erophoria had a significantly esophoric shift, NPC and NPA 
decreased significantly, and accommodative lag and pupil 
size increased significantly after atropine application. 

Vo l .  1 3 / N r  2 ( 5 0 ) / 2 0 2 6  (A 0 0 0 6 )

TERAPIE ZACHOWAWCZE 	C ONSERVATIVE TREATMENT



9
Co p y r i g h t  ©  M e d i c a l  E d u c a t i o n Vo l .  1 3 / N r  2 ( 5 0 ) / 2 0 2 6  (A 0 0 0 6 )

TERAPIE ZACHOWAWCZE 	C ONSERVATIVE TREATMENT

CORRESPONDENCE
Niki Sajadi MSc  
Noor Ophthalmology Research Center, Noor Eye Hospital
No. 96, Esfandiar Blvd., Valiasr Ave., Tehran, Iran
e-mail: Nikisajadi.ns@gmail.com

ORCID 
Amir Asharlous – ID – https://orcid.org/0009-0006-4811-8288
Niki Sajadi – ID – https://orcid.org/0009-0004-6131-385X
Asgar Doostdar – ID – https://orcid.org/0000-0002-7370-5437
Mahdi Mahmoodi – ID – https://orcid.org/0000-0002-1355-8594
Morad Amir Ahmad – ID – https://orcid.org/0009-0003-3587-1164
Abbasali Yekta – ID – https://orcid.org/0000-0003-4356-9064
Mehdi Khabazkhoob – ID – https://orcid.org/0000-0003-0801-8793

Cite as: Asharlous A, Sajadi M, Doostdar A. et al. The effect of atropine 0.025% on optical quality, corneal tomography, and binocular vision. Ophthatherapy. 2026; 13(2): A0006. 
https://doi.org/10.24292/01.OT.230326.

References
1.	 Yam JC, Jiang Y, Tang SM et al. Low-Concentration Atropine for Myopia Progression (LAMP) Study: A Randomized, Double-Blinded, 

Placebo-Controlled Trial of 0.05%, 0.025%, and 0.01% Atropine Eye Drops in Myopia Control. Ophthalmology. 2019; 126(1): 113-24.
2.	 Li W, Cao Y, Zhou J. Effects of low-concentration atropine eye drops on the optical quality of the eyes in myopic children. Indian J Oph-

thalmol. 2022; 70; 2107-10.
3.	 Wang J, Li Y, Musch DC et al. Progression of Myopia in School-Aged Children After COVID-19 Home Confinement. JAMA Ophthalmol. 

2021; 139(3): 293-300. 
4.	 Walline J, Smith M. Controlling myopia progression in children and adolescents. Adolesc Health Med Ther. 2015; 6, 133.
5.	 Voo I, Lee DA, Oelrich FO. Prevalences of ocular conditions among Hispanic, white, Asian, and black immigrant students examined by 

the UCLA Mobile Eye Clinic. J Am Optom Assoc. 1998; 69(4): 255-61.
6.	 Cui C, Li X, Lyu Y et al. Safety and efficacy of 0.02% and 0.01% atropine on controlling myopia progression: a 2-year clinical trial. Sci Rep. 

2021; 11(1): 22267.
7.	 Kaymak H, Fricke A, Mauritz Y et al. Short-term effects of low-concentration atropine eye drops on pupil size and accommodation in 

young adult subjects. Graefes Arch Clin Exp Ophthalmol. 2018; 256(11): 2211-7. 
8.	 Li H, Zhang L, Tian H et al. Effect of 0.01% Atropine on Accommodation in Myopic Teenagers. Front Pharmacol. 2022; 13: 808440. 
9.	 Wang M, Cui C, Yu SA et al. Effect of 0.02% and 0.01% atropine on ocular biometrics: A two-year clinical trial. Front Pediatr. 2023; 11: 

1095495. 
10.	 Wu PC, Chuang MN, Choi J et al. Update in myopia and treatment strategy of atropine use in myopia control. Eye (Lond). 2019; 33(1): 

3-13. 
11.	 Fu A, Stapleton F, Wei L et al. Effect of low-dose atropine on myopia progression, pupil diameter and accommodative amplitude: low- 

-dose atropine and myopia progression. Br J Ophthalmol. 2020; 104(11): 1535-41.
12.	 Bullimore MA, Lee SS, Schmid KL et al. IMI-Onset and Progression of Myopia in Young Adults. Invest Ophthalmol Vis Sci. 2023; 64(6): 2.
13.	 Jiang J, Long W, Hu Y et al. Accommodation and vergence function in children using atropine combined with orthokeratology. Cont 

Lens Anterior Eye. 2023; 46(1): 101704.
14.	 Bharadwaj SR, Roy S, Nandhini SP. Spasm of near reflex: Objective assessment of the near-Triad. Invest Ophthalmol Vis Sci. 2020; 61: 18.
15.	 Chia A, Chua WH, Cheung YB et al. Atropine for the treatment of childhood myopia: safety and efficacy of 0.5%, 0.1%, and 0.01% doses 

(Atropine for the Treatment of Myopia 2). Ophthalmology. 2012; 119(2): 347-54.
16.	 Jonas JB, Ang M, Cho P et al. IMI Prevention of Myopia and Its Progression. Invest Ophthalmol Vis Sci. 2021; 62(5): 6.
17.	 Wang Y, Yao J, Qu X. Atropine 0.01% for the Control of Myopia in Chinese Children: Effect on Accommodation Functions and Pupil Size. 

J Ophthalmol. 2020; 2020: 7525180.
18.	 Liang C, Jnawali A, Curtin S. Effect of Low Dose Atropine Eye Drops on Ocular Structure and Function. Invest Ophthalmol Vis Sci. 2022; 

63(7): 4315-A0020.
19.	 Allen PM, Charman WN, Radhakrishnan H. Changes in dynamics of accommodation after accommodative facility training in myopes 

and emmetropes. Vision Res. 2010; 50: 947-55.
20.	 Hiraoka T, Miyata K, Nakamura Y et al. Influences of cycloplegia with topical atropine on ocular higher-order aberrations. Ophthalmol-

ogy. 2013; 120(1): 8-13.
21.	 Kalezic T, Vukovic I, Andjelkovic M et al. Effets des gouttes cycloplégiques sur la tomographie cornéenne. J Fr Ophtalmol. 2016; 39(10): 

829-35.



10
Co p y r i g h t  ©  M e d i c a l  E d u c a t i o n Vo l .  1 3 / N r  2 ( 5 0 ) / 2 0 2 6  (A 0 0 0 6 )

TERAPIE ZACHOWAWCZE 	C ONSERVATIVE TREATMENT

Authors’ contributions:
Amir Asharlous: design and conduct of the study, preparation, review, and approval of 
the manuscript.
Niki Sajadi: design and conduct of the study, collection, management of the data, 
preparation, review and approval of the manuscript.
Asgar Doostdar: collection, management of the data, preparation, review, and approval 
of the manuscript.
Mahdi Mahmoodi: analysis, and interpretation of the data, preparation, review, and 
approval of the manuscript.
Morad Amir Ahmad: design and conduct of the study, analysis, and interpretation of 
the data, preparation, review and approval of the manuscript.
Abbasali Yekta: analysis, and interpretation of the data, preparation, review, and 
approval of the manuscript.
Mehdi Khabazkhoob: design and conduct of the study, analysis, and interpretation of 
the data, preparation, review and approval of the manuscript.
Conflict of interest:
None.
Financial support:
This project was supported by Iran University of Medical Sciences.
Ethics:
The content presented in the article complies with the principles of the Helsinki  
Declaration, EU directives and harmonized requirements for biomedical journals.


