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Abstract
Purpose: The purpose of this study was to determine the prevalence and clinical characteristics of microtropia (M) within a Turkish 
preschool screening cohort and to identify objective, data-driven diagnostic thresholds for the condition. 
Methods: This retrospective study reviewed the comprehensive refraction and orthoptic examination records of 2106 children (median 
age 61 months) who underwent preschool eye screenings at a single tertiary hospital between January 2023 and September 2025. 
Key variables included cycloplegic spherical equivalent (SE), visual acuity (VA), amount of deviation, near stereopsis (Frisby test), and 
accommodative response (dynamic retinoscopy). Statistical analysis, including receiver operating characteristic (ROC) curves, was used 
to compare strabismic and non-strabismic groups and define diagnostic cutoffs for M. 
Results: Strabismus was detected in 307 children (14.6% of the cohort). The prevalence of M was 1.6% (34 children) within the total 
sample, accounting for 11.0% of all strabismus cases. The strabismus group had significantly higher SE values (p<0.001), a greater 
prevalence of astigmatism (32.5% vs. 24.9%, p=0.048), and a significantly higher rate of weak accommodation (22.1% vs. 1.7%, p<0.001) 
compared to the non-strabismic group. The M group exhibited significantly lower VA and poorer stereopsis than the esophoria group 
(p=0.046 and p=0.012, respectively). ROC analysis identified an optimal deviation cutoff for diagnosing M at ≤8 prism diopters (PD) 
(100% sensitivity, 70.1% specificity) and a stereopsis cutoff of >75 seconds of arc (88.2% sensitivity). 
Conclusion: In this tertiary clinic cohort, M was found in 1.6% of preschool children, suggesting it is a significant and potentially 
underestimated health burden. It is strongly associated with refractive errors (hyperopia and astigmatism), impaired accommodation, 
and reduced stereopsis. The ROC-defined threshold of ≤8 PD offers a robust, objective criterion for its diagnosis.
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Microtropia (M) is characterized by small-angle 
strabismus of <10 prism diopters (PD), often 

associated with monocular suppression and a significant 
impact on visual function, including anomalous retinal 
correspondence (ARC) and reduced stereopsis.[1] Children 
with M are less likely to attain equal visual acuity (VA) 

with amblyopia treatment compared to children with 
bifoveal fixation.[1,2] Although less frequently discussed 
than more prominent forms of strabismus, the prevalence 
and incidence of M are important for understanding 
its clinical implications and for developing effective 
screening protocols. Detecting strabismus early is crucial 
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for preventing strabismic amblyopia and improving the 
likelihood of restoring binocularity, highlighting the need 
for early diagnosis and timely treatment.[3]

Research indicates that M is commonly linked to amblyopia, 
which can manifest particularly in cases of high hyperopia.
[4] Previously, Tubing et al.[5] emphasized that variations 
exist across ethnic groups, indicating a need for targeted 
screening in different populations. Specifically, Kvarnström 
et al.[6] documented a prevalence of strabismus at 3.1% in 
Swedish children, emphasizing the necessity for consistent 
visual screenings to detect conditions like M early on. Even 
in large-scale studies such as the Nanjing Eye Study, the 
prevalence of M detected over 5 years has been reported 
to be 0.15%.[2]

Moreover, genetic predispositions have been suggested 
concerning M, with studies showing familial patterns 
indicating an underlying hereditary component.[7,8] 
Understanding genetics aids in anticipating the incidence 
and risk factors associated with M, allowing for better 
management strategies for those at higher risk.

In conclusion, M, despite being less prominent, is an 
important clinical condition that warrants attention due 
to its association with amblyopia and its prevalence in the 
pediatric population. Improved screening methods and 
understanding of genetic predispositions may facilitate 
better management and outcomes for affected individuals. 
Since there is no M data routinely monitored and reported 
in preschool screenings in our country, we aimed to report 
the clinical and demographic characteristics of these cases 
using data from the only tertiary hospital in (anonymized) 
province.

Materials and Methods
Between January 2023 and September 2025, we 
retrospectively reviewed the refraction and orthoptic 
examinations of 2481 children who underwent eye 
screenings as part of preschool assessments at our clinic.

The most common methods for diagnosing M are the 
4-diopter prism test (4∆PT) and ocular fixation assessment. 
M was diagnosed using the 4-diopter prism test and 
assessment of ocular fixation patterns. A diagnosis was 
established in children demonstrating small-angle manifest 
strabismus (≤10 PD), measurable VA, and an interocular 
difference in best-corrected VA. Children diagnosed with 
M underwent detailed anterior and posterior segment 
examinations, with their cycloplegic refraction recorded.

VA and photopic contrast sensitivity were evaluated using 
the FrACT10-Freiburg Vision Test via tablet (v.1.0.5-2023-

11-30).[9,10] Refractive error for each eye was recorded 
as spherical equivalent (SE). The presence of age-related 
astigmatism requiring correction was documented as 
present or absent according to the AAO Guidelines for 
Refractive Correction in Infants and Young Children table.
[11] Deviations were assessed separately for distance and 
near at nine diagnostic gaze positions using a Lang fixation 
cube. Manifest and latent deviations were measured 
both near and far with a prism bar (Luneau Technology 
Operations, Pont de l’Arche, France). The average of the 
near and distance deviation measures was included in 
the statistical analysis. Near stereopsis was tested with 
the Frisby Near stereotest using 6 mm, 3 mm, and 1.5 mm 
plates.

Accommodation was measured using dynamic retinoscopy 
with a near LEA-printed chart. An accommodative 
response was classified as normal when a myopic reflex 
was obtained in at least one quadrant during near fixation, 
indicating appropriate accommodative effort. Conversely, 
accommodation was classified as weak when a neutral 
or hyperopic reflex was consistently observed across all 
quadrants, indicating insufficient accommodative response 
for the near target.

In addition to the examinations mentioned above, the 
presence of accommodation insufficiency in either eye and 
a family history of strabismus or amblyopia in first-degree 
relatives was documented.

Exclusion criteria included a history of any intraocular or 
extraocular surgery, including prior strabismus surgery, 
congenital chromosomal abnormalities, and cases born 
before 34 weeks of gestation and/or weighing <1700 g, 
in accordance with the Turkey Premature Retinopathy 
2021 Guidelines. Cases with developmental problems 
potentially linked to cerebral or cortical visual impairment 
were identified through the e-nabiz online database and 
health board report data, then excluded from the study. 
Since the primary objective of our study was to determine 
the prevalence of M, vertical deviations, accompanying 
inferior oblique overactions, and dissociated vertical 
deviations were also excluded.

All procedures involving human participants in this 
study adhered to the ethical standards of Usak University 
(Usak, TR) Non-Interventional Studies Ethical Committee 
(approval number: 822-822-11/September 11, 2025), the 
1964 Helsinki Declaration and its later amendments, or 
equivalent ethical standards. Since all participants were 
pediatric, informed consent was obtained from parents or 
legal guardians.
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Statistical Analysis
The Statistical Package for the Social Sciences 15.0 for 
Windows (IBM, Armonk, United States) software was used 
for statistical analysis. Descriptive statistics were presented 
as counts and percentages for categorical variables, and 
as mean, standard deviation, minimum, maximum, and 
median for numerical variables. Comparisons of numerical 
variables were conducted using the Mann–Whitney U 
Test for independent groups and the Kruskal-Wallis test 
for more than two independent groups when the normal 
distribution condition was not satisfied. Proportions 
between groups were compared with the Chi-square test. 
Relationships between numerical variables were assessed 
using Spearman Correlation Analysis since the parametric 
test assumptions were not met. Cutoff values were 
evaluated with receiver operating characteristic (ROC) 
curve analysis. The significance level was set at P<0.05.

Results
A total of 2106 cases were included in the study. 
Strabismus was present in 307 cases (14.6%), whereas 
it was not detected in 1799 cases (85.4%). There was no 
significant difference in age between the strabismus 
and non-strabismus groups (62 [43–78] and 61 [45–75] 
months, respectively; p=0.454). The gender distributions 
were similar; 48.1% of cases in the strabismus group were 
female, and 51.9% were male; in the control group, these 
rates were 49.3% and 50.7%, respectively (p=0.779). All 
variables of the cases are summarized in Table 1.

When examining the distribution of strabismus types, 
esophoria (EF) (39.6%) and exophoria (XF) (21.4%) were 
the most common, followed by esotropia (ET) (16.9%), M 
(11.0%), and exotropia (XT) (10.7%). The median deviation 
angle was 12 PD (range: 2–35 PD).

In terms of refraction values, SE-OD and SE-OS values were 
significantly higher in the strabismus group (median: +1.00 
D [range: −4.50–+6.00] and +1.00 D [range: −4.50–+8.00], 
respectively) compared to the control group (+0.75 D [range: 
−2.00–+4.00] and +0.50 D [range: −2.75–+3.75], respectively) 
(p<0.001 and p=0.008). The prevalence of astigmatism was 
32.5% in strabismus cases, which was significantly higher 
than in the control group (24.9%; p=0.048).

The accommodation response was impaired in the 
strabismus group; a weak accommodation response was 
detected in 22.1% of strabismus cases, whereas this rate 
was only 1.7% in the control group (p<0.001). The difference 
between the groups in terms of family history was borderline 
significant (11.0% in strabismus, 6.7% in control; p=0.055).

VA was significantly lower in strabismus cases; logMAR-
OD median was 0.097 (range: 0.000–0.523), and logMAR-
OS was 0.097 (range: 0.000–0.699), whereas in the control 
group, they were 0.046 (range: 0.000–0.301) and 0.046 
(range: 0.000–0.398), respectively (p<0.001 for both). No 
significant difference in binocular contrast sensitivity logCS 
values was found between groups (p=0.544).

Based on our ROC curve analysis, an optimal cutoff of ≤8 
PD was identified for defining M, demonstrating 100% 
sensitivity and 70.1% specificity (Youden index J=0.7007). 
This data-driven threshold was applied in the following 
subgroup analyses. The clinical characteristics of the 34 M 
cases are presented in Table 2.

Among strabismus patients, there was no significant 
correlation between age and the magnitude of deviation 
(r=−0.032, p=0.694). A weak positive and significant 

Table 1. The relationship between the presence of strabismus 
and variables

Variable Strabismic n=307 
(14.6%)

Non-strabismic 
n=1799 (85.4%) p

Age (month) 62 (43–78) 61 (45–75) 0.454

Sex n (%)

Female 148 (48.2) 886 (49.3) 0.779

Male 159 (51.8) 912 (50.7)

SE-OD (D) +1.00  
(−4.50 to +6.00)

+0.75  
(−2.00 to +4.00) <0.001

SE-OS (D) +1.00  
(−4.50 to +8.00)

+0.50  
(−2.75 to +3.75) 0.008

Astigmatism 
n (%)

Present 100 (32.6) 448 (24.9) 0.048

Absent 207 (67.4) 1351 (75.1)

Accommodation n (%)

Normal 239 (77.9) 1768 (98.3) <0.001

Weak 68 (22.1) 31 (1.7)

Family history n (%)

Positive 34 (11.1) 120 (6.7) 0.055

Negative 273 (88.9) 1679 (93.3)

logMAR-
OD

0.097  
(0.00–0.523)

0.046  
(0.00–0.301) <0.001

logMAR-OS 0.097 
(0.00–0.699)

0.046  
(0.00–0.398) <0.001

Binocular 
CS (logCS)

1.85  
(1.55–2)

1.88  
(1.62–2) 0.544

SE: Spherical equivalent; CS: Contrast sensitivity. Statistically significant results (p<0.05) 
are highlighted in bold
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correlation was identified between SE-OD refraction values 
and the extent of deviation (r=0.192, P=0.017). In addition, 
a positive but statistically insignificant relationship was 
noted between SE-OS and the amount of deviation 
(r=0.118, p=0.144).

For VA, no significant correlation was found between 
logMAR-OD (r=0.147, p=0.068) or logMAR-OS (r=0.125, 
p=0.122) values and the amount of deviation. The 
Spearman correlation analysis revealed a positive and 
significant relationship between the amount of deviation 
and stereo vision level (sec/arc) (r=0.359, p<0.001). This 
suggests that as the amount of deviation increases, near-
stereo vision acuity decreases.

When examining the amounts of deviation, the median 
deviation angle was highest in the ET group at 20 PD and 
lowest in the M group at 6 PD. In terms of VA, logMAR 
values were significantly higher in the M group compared 
to the EF group (P=0.046), indicating that VA in M cases 
is significantly lower than in phoria cases. A similar trend 

was observed in the logMAR values of the left eye, but the 
difference did not reach statistical significance (p=0.151). 
When refraction values were analyzed, the SE of both eyes 
in the XF group was found to be significantly more myopic 
than all other types of deviation (p<0.001 for all).

Stereo vision values showed significant differences 
according to strabismus types (p=0.013). Subgroup 
analyses revealed that the difference was particularly due 
to the EF group having better stereovision. The stereo 
vision level in EF cases was significantly better than in the 
M and ET groups (p=0.012 and p=0.018, respectively). In 
contrast, stereo vision values in the XF group were weaker 
than in the M and ET groups (p=0.010 and p=0.016).

In the cross-tabulation analysis based on deviation types, 
a statistically significant difference was observed in family 
history (p=0.047). The presence of family history was 
notably higher in the EF (14.8%) and ET (19.2%) groups, 
whereas it was not detected in M and XF cases. In addition, 
no significant differences were identified between 
deviation types regarding gender (p=0.186), astigmatism 
(p=0.834), or accommodation response (p=0.119).

M represents a small-angle deviation that may be easily 
overlooked during routine clinical examination. To identify 
objective parameters that could aid in its detection, we 
analyzed VA and stereopsis thresholds using ROC curve 
analysis (Table 3 and Figure 1).

ROC curve analysis identified the optimal cutoff for 
deviation amount as ≤8 PD for M. At this threshold, 
sensitivity was 100%, and specificity was 70.1%. The Youden 
index (J) of 0.7007 indicates a strong discriminatory power 
of the variable.

The area under the curve (AUC) for the logMAR-OD variable 
was 0.684 (95% confidence interval [CI]: 0.604–0.756; 
p=0.0005), demonstrating moderate diagnostic accuracy 
for detecting visual impairment. The optimal cutoff was 
calculated as ≤0.0969 logMAR (equivalent to Snellen 0.8), 

Table 2. Clinical characteristics of the Microtropia (M) group

Variable Microtropia group 
(n=34)

Age (months), median (range) 60 (44–76)

Sex, n (%) female/male 15 (44.1)/19 (55.9)

Deviation amount (PD), median (range) 6 (2–8)

SE-OD (D), median (range) +1.25 (−1.50 to +4.50)

SE-OS (D), median (range) +1.25 (−1.25 to +5.00)

Visual acuity logMAR-OD, median (range) 0.155 (0.046–0.398)

Visual acuity logMAR-OS, median (range) 0.125 (0.046–0.523)

Near stereopsis (sec/arc), median (range) 170 (55–340)

Astigmatism present, n (%) 12 (35.3)

Weak accommodation, n (%) 9 (26.5)

Positive family history, n (%) 0 (0)

SE: Spherical equivalent; PD: Prism diopters

Table 3. Diagnostic performance and threshold values for predicting microtropia based on ROC curve analysis

Parameter Degree of deviation Visual acuity (either eye) Near stereopsis

z statistics 12.724 3.458 3.170

p (Area=0.5) <0.0001 0.0005 0.0015

Youden index J 0.7007 0.3641 0.3860

Threshold value ≤8 PD ≤0.0969 logMAR >75 s/arc

Sensitivity (%) 100 88.2 88.2

Specificity (%) 70.1 48.2 50.4

ROC: Receiver operating characteristic
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with a sensitivity of 88.2% and specificity of 48.2%. For near 
stereo vision (sec/arc), the AUC was 0.660 (95% CI: 0.579–
0.734; p=0.0015), indicating moderate diagnostic value. The 
optimal cutoff was >75 sec/arc, with sensitivity of 88.2% 
and specificity of 50.4%, and a Youden index of 0.386. These 
parameters may serve as useful screening indicators to 
identify children requiring further evaluation for M.

Discussion
Childhood studies have demonstrated that near-point 
phorias are particularly prominent in school-age children. 
Jang et al. found that the prevalence of EF increased with age, 
particularly among children aged 11–13 years, which they 
suggested could be influenced by the increased demands of 
near work as children advance in their schooling.[9] Similarly, 
Wajuihian reported a prevalence of near XF around 51.8%, 
which aligns with findings from various studies suggesting 
that asymptomatic phorias are common among students due 
to the demands of academic environments.[10] Age-related 
factors also significantly influence phoria measurements. 
Leat et al.[12] noted a divergence in phoria measurements 
with increasing age, wherein younger populations show 
variability while older populations exhibit more stability in 
their phoria prevalence.

This suggests that as individuals age, external psychosocial 
or environmental influences on binocular vision may 
diminish. The same situation may apply to the preschool 

age, where academic expectations and stressors are 
significantly lower. In a similar cohort study of infants 
conducted by Daldal et al.[13], strabismus was found in 
1.4% of all infants and in 13.6% of all ophthalmological 
pathologies. However, in the current cohort, where we 
examined detailed examination data from preschool 
children, the prevalence of strabismus was calculated as 
14.6% and the prevalence of M as 1.6%. However, Daldal 
et al.[13] only noted manifest deviations in their studies 
and examined all infants within the scope of the screening. 
In our study, since the cases were examined within the 
scope of preschool screening, cases with mental, auditory, 
or other severe systemic comorbidities that could not be 
included in formal education programs or whose inclusion 
would be delayed were excluded from the study.

Moreover, evidence suggests that external factors, such as 
prolonged screen time, can influence phoria symptoms. 
Gadget usage has been linked with increased visual strain, 
potentially leading to temporary changes in near point 
convergence and induced phorias, underscoring the 
contemporary relevance of visual ergonomics.[14,15]

The relationship between phorias and M is an area of 
interest in understanding binocular vision disorders. Both 
conditions are manifestations of strabismus, with phorias 
representing latent misalignments of the eyes that can 
often be compensated for, while M refers to a small-angle 
strabismus that may lead to significant visual disturbances, 
particularly amblyopia. Familial patterns of M have also 
been documented, with studies indicating an increased 
likelihood of related strabismic conditions among siblings 
or family members.[16,17]

The conventional 1–5% prevalence figure may largely 
represent the tip of the iceberg, capturing only the most 
cosmetically obvious or functionally debilitating deviations. 
The 14.6% figure found here, while not generalizable as a 
population-wide statistic, strongly suggests that a much 
larger proportion of children experience some form of 
binocular instability.[5,6,16]

A pivotal contribution of this research is the application 
of ROC curve analysis to establish objective, data-driven 
diagnostic thresholds for M. By analyzing the interplay 
between the degree of deviation, VA, and stereopsis, the 
study moves beyond traditional, often variable, definitions 
to propose a quantitative diagnostic framework. One of the 
most significant challenges in the study of M is the lack of 
a universally accepted definition for its angle of deviation. 
The literature presents a range of thresholds, with various 
authorities defining the condition as a deviation of <5 PD, 

Fig. 1.	 Comparative receiver operating characteristic curves for devi-
ation amount, visual acuity, and stereo Vision in discriminating 
microtropia.
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<6–8 PD, or ≤10 PD.[18] This inconsistency complicates the 
comparison of research findings, hinders the development 
of standardized clinical protocols, and creates ambiguity in 
diagnosis.

Our analysis identified an optimal cutoff for ocular 
deviation at ≤8 PD. This threshold demonstrated excellent 
discriminatory power, yielding 100% sensitivity and 70.1% 
specificity, with a Youden index (J) of 0.7007 indicating 
a strong ability to distinguish microtropic from other 
strabismic conditions. Similarly, for near stereopsis, 
a threshold of >75 s of arc, indicating poorer depth 
perception, also yielded a sensitivity of 88.2%. Our data 
also clearly show that the strabismic group possessed 
significantly higher SE values and a higher prevalence 
of astigmatism (32.5%) compared to the non-strabismic 
control group (24.9%). This finding is consistent with a 
large body of literature demonstrating a strong association 
between M and anisometropia.[19]

Similarly, multiple studies have identified astigmatism as 
a significant risk factor for strabismus, especially XT. Zhu 
et al.[20], for example, reported an odds ratio of 3.56 for 
concomitant XT in children with 0.50–1.00 D of astigmatism.

Moreover, the strong connection between strabismus 
and poor accommodation found in this study prompts a 
reconsideration of their relationship. Instead of seeing them 
as separate or just co-occurring conditions, it is reasonable 
to suggest a causal link. Someone with a weak or inefficient 
accommodative system must exert more effort to keep a 
clear focus on a near object. This extra effort can disturb the 
fragile balance between accommodative convergence and 
fusional vergence, causing binocular stress and fatigue. 
Over time, especially during the visually demanding tasks 
of childhood, this ongoing stress could cause the fusional 
vergence system to tire out and eventually fail, allowing a 
latent phoria to decompensate into a small-angle, manifest 
tropia.[21,22]

This perspective redefines accommodative insufficiency not 
just as a concurrent symptom but as a potential precursor 
and a crucial destabilizing factor in the binocular system. 
It indicates that a primary accommodative deficit might 
be an early, measurable risk factor for later development 
of strabismus. This marks a shift from treating an already 
established eye turn to proactively addressing underlying 
binocular instability.

Another defining characteristic of M is the disruption of 
high-grade stereopsis, which relies on precise bifoveal 
fusion. The study corroborates this, showing a strong, 
statistically significant positive correlation between the 

magnitude of the deviation and the degradation of near-
stereo vision (Spearman’s r=0.359, p<0.001). The M group 
exhibited significantly poorer stereoacuity compared to 
the EF group, underscoring the functional cost of even a 
small manifest misalignment. This is consistent with the 
established pathophysiology of the condition, in which 
the brain develops sensory adaptations, such as a central 
suppression scotoma and ARC, to avoid diplopia, thereby 
sacrificing fine stereoscopic vision.[18,20]

For photopic contrast vision, tested with the Freiburg VA/
contrast test, values around 1.6 are considered normal 
contrast sensitivity. A contrast sensitivity score below 1.5 
suggests visual impairment, and a score below 1.0 may 
indicate visual disability.[23] The absence of a significant 
CS difference between the two groups in our study and 
the fact that it is above the healthy threshold should be 
considered confirmation that neither group has an organic 
pathology caused by neuronal pathways or opacity in the 
ocular media.

Finally, we want to note that, as is well known, there is 
substantial evidence demonstrating the role of genetics in 
the cause of strabismus and that eye disorders run in families.
[17] Regarding M, familial patterns have been documented, 
with one study indicating that siblings of children with 
accommodative ET experienced a significantly higher 
occurrence of M, implying a shared genetic predisposition.
[17,22,7] However, contrary to this established understanding, 
the analysis in the current study found no cases with a 
positive family history among the M cases.

Several reasons might explain this difference. First, because 
the study was retrospective, data on family history were 
likely collected through parental reports, which can be 
affected by recall bias. Subtle conditions such as M or high 
phoria in a parent or sibling might have gone undiagnosed 
or been forgotten, leading to under-reporting. Second, the 
causes of strabismus are multifaceted, involving a complex 
interaction of genetic factors and environmental influences 
such as prematurity, low birth weight, and maternal 
smoking. It is possible that, in this specific clinical group, non-
genetic factors were more influential. Third, the concepts 
of incomplete penetrance and variable expressivity are 
key principles in the genetics of strabismus; a genetic risk 
might not always result in a diagnosed condition or may 
present differently among family members.

This study provided valuable clinical data from a preschool 
screening cohort in Turkey. Unlike many large-scale 
screening studies, this investigation included detailed 
cycloplegic refraction and orthoptic assessments for all 
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participants, enabling the detection of subtle conditions like 
M and the analysis of multiple clinical variables, including 
the novel assessment of accommodative function. We 
found a high prevalence of strabismus (14.6%) and M 
(1.6%) within this tertiary center population. However, it is 
important to clarify that the 1.6% prevalence of M reported 
is specific to the 2106-child cohort that attended preschool 
screenings at this single tertiary hospital; this figure does 
not reflect the overall incidence or prevalence for all 
children in the region, as it is subject to selection bias and 
does not include healthy children who were not brought 
in for screening. The study’s retrospective design prevents 
establishing definitive causal relationships and introduces 
the risk of information bias, especially in variables that 
depend on recall, such as family history. The cross-sectional 
nature of the data provides a valuable snapshot but cannot 
clarify the natural history of these conditions.

These limitations clearly define several priorities for future 
research. To establish more accurate prevalence rates and 
improve generalizability, future studies should use similarly 
thorough examination protocols within multi-center, truly 
population-based samples. Finally, to develop a more 
advanced understanding of the heritability of M and resolve 
the conflicting findings regarding family history, future 
research should combine systematic clinical examinations 
of first-degree relatives with modern genomic analysis.

Conclusion
This study offers strong evidence from a large clinical 
cohort that strabismus, especially in its more subtle forms 
such as M and high phorias, is a significant and potentially 
underestimated health burden in the preschool population. 
The ROC-derived threshold of ≤8 PD provides an objective, 
data-driven criterion for M diagnosis, whereas stereopsis 
(>75 sec/arc) and VA (≤0.1 logMAR) thresholds may serve 
as valuable screening parameters to identify children at risk 
for this often-overlooked condition.
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