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Purpose: To explore the prevalence and associations of vitreous macular traction (VMT) in 
Chinese population.
Methods: A population-based cross-sectional study with 3468 individuals (mean age of 
64.6 ± 9.8 years) based on Beijing Eye Study 2011. Participants underwent detailed ophthal
mic examinations, including spectral domain optical coherence tomography (SD-OCT). 
VMT was defined as abnormal posterior vitreous detachment with anatomical deformation 
of the fovea, which may include pseudocyst, macular schisis, cystoid macular edema, and 
subretinal fluid.
Main Outcome Measure: Prevalence of VMT.
Results: A VMT was detected in 151 (2.3%) eyes (prevalence rate (mean ± SE): 2.3± 0.2%; 
95% CI: 1.9%, 2.7%) of 80 (2.4%) subjects (prevalence rate: 2.4± 0.3%; 95% CI: 1.9%, 
2.9%). Mean age of all subjects with VMT was 70.1± 8.7 years (median, 70.0 years; range, 
50–90 years), mean refractive error was −0.22 ± 2.38D (median, 0.25 D; range, −15.00 to 
5.25D). In multivariate analysis, prevalence of VMT was associated with elder age (P=0.001, 
OR 1.06), female gender (P = 0.036, OR 1.77), subfoveal retinal thickness (P = 0.005, OR 
1.01), and subfoveal choroidal thickness (P = 0.026, OR 0.10).
Conclusion: In adult Chinese in Greater Beijing, the prevalence of VMT was 2.3% for eyes 
or 2.4% for subjects. While it was associated with elder age, female gender, thicker subfoveal 
retinal thickness and thinner subfoveal choroidal thickness.
Keywords: vitreous macular traction, optical coherence tomography, the Beijing Eye Study

Introduction
Vitreomacular traction syndrome (VMT) was assumed to be an uncommon entity 
and associated with other macular disorders.1 VMT is considered to be associated 
with a broad spectrum of macular diseases, including cystoid macular edema 
(CME), epiretinal membrane (ERM) and macular hole (MH), all of which are 
attributed to common etiology.2–5 The hallmark of VMT is a persistent attachment 
of the vitreous to the macula in eyes with an incomplete posterior vitreous detach
ment. In the most common form of VMT syndrome, as initially described,6 the 
vitreous is separated from the retina throughout the peripheral fundus but remains 
adherent posteriorly, producing anteroposterior traction on a narrow region of 
several optic disc areas, usually dumbbell-shaped areas, encompassing macular 
areas and optic nerves.2,7,8 Traction on the retina at the macula causes decreased 
vision, metamorphopsia, photopsia, and micropsia.2–5,7–10 Among vitreoretinal 
interface abnormalities, VMT syndrome is probably one of the conditions which 
has been significantly improved in terms of pathophysiologic concepts.
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Due to the limitation of three-dimensional optical reso
lution of ophthalmoscope and fundus photography, VMT 
could not reliably be diagnosed. However, spectral domain 
high-resolution OCT (HD-OCT) has provided new 
insights for the understanding of VMT syndrome by better 
evaluating the traction of vitreoretinal interface and under
standing its relationship with specific macular 
conditions.3,9,10 Despite their clinical significance, besides 
a series of hospital-based studies, there has been no popu
lation-based investigation on the occurrence and associa
tions of VMT with other ocular and general parameters. 
Therefore, we conducted this study to evaluate the preva
lence of VMT and its related factors in population-based 
investigation.

Methods
The Beijing Eye Study 2011 is a population-based cross- 
sectional study. The total population aged over 50 in the 
eight communities involved was 4403, of which 3468 
(1963 (56.6%) women) participated in ophthalmic exam
ination, and the overall response rate was 78.8%. The 
mean age of 3468 individuals was 64.6 ± 9.8 years (med
ian, 64 years; range, 50–93 years). The study was divided 
into the rural part (1633 (47.1%) subjects) and the urban 
part (1835 (52.9%) subjects). According to the declaration 
of Helsinki, the Medical Ethics Committee of Beijing 
Tongren Hospital approved the research protocol, and all 
participants gave informed written consent.

All examinations were conducted in the community. 
By asking questions, the researchers extracted the sub
jects’ demographic variables, socio-economic background 
and systemic diseases. Blood pressure, height, weight, 
waist circumference and hip circumference were mea
sured. Fasting blood samples were collected to measure 
low-density lipoprotein, high-density lipoprotein, choles
terol, creatinine, triglyceride and blood glucose. All sub
jects underwent a comprehensive ophthalmic examination. 
Visual acuity (VA), best corrected visual acuity (BCVA, 
Nidek Co., Ltd., Tokyo, Japan), intraocular pressure (IOP, 
Goldmann tonometer) and slit lamp examination were 
recorded. The anterior segment examination (Haag-Streit, 
CH- 3098 Koeniz, Switzerland) and fundus examination 
(Optovue Inc. Fremont, CA, USA; Heidelberg 
Engineering, Heidelberg, Germany) were performed.

The patient underwent macular scanning through spec
tral domain optical coherence tomography (SD-OCT; 
Spectralis®, Heidelberg Engineering Co., Heidelberg, 
Germany) The examination included 100 average scans, 

centered on the fovea and scanned at a rectangular angle of 
5°–30°, a total of 7 times. In addition, the thickness of 
foveal choroid was measured by enhanced depth imaging 
modality. Heidelberg eye Explorer software (version 
5.3.3.0; Heidelberg engineering company, Germany) was 
used for data measurement.

Only those subjects with macular OCT images were 
included. The OCT criteria (B-mode scan) that classify the 
eyes as VMT include: (1) perifoveal vitreous cortical 
detachment from the retinal surface; (2) the vitreous cortex 
of macula was attached within 3 mm of the radius of 
fovea; (3) association of attachment with distortion of the 
foveal surface, intraretinal structural changes, elevation of 
the fovea above the RPE, or a combination of no full- 
thickness interruption of all retinal layers The method of 
defining VMT is to use a photographic standard, as pro
posed by Simpson et al,11 and then described by the 
International Vitreomacular Traction Study Group in 
2013.7 Vitreomacular traction is by definition a structural 
abnormality, which causes focal, tractional, distortion of 
the macula. (Figure 1) The images were taken by one 
technician (CXC) and the images were assessed by an 
experienced and trained ophthalmologist (LS). In case of 
doubt, the OCT images were reassessed by a panel includ
ing several ophthalmologists (LS, WBW).

The statistical analysis was performed using 
a commercially available statistical software package 
(SPSS for Windows, version 25.0, SPSS, Chicago, IL, 
USA). The prevalence of a VMT was calculated. And we 
performed both univariate and multivariate logistic regres
sion analyses to assess associations with VMT. Ninety- 
five percent Confidence intervals (CI) were presented. All 

Figure 1 Optical coherence tomography of vitreomacular traction. That is by 
definition a structural abnormality, which causes focal, tractional, distortion of the 
macula.
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P-values were 2-sided and were considered statistically 
significant when p < 0.05.

Results
Of the 3468 participants included in the study, 6530 eyes in 
3276 (94.5%) subjects obtained sufficient quality OCT 
images for examination, while 192 (5.5%) subjects were 
excluded. The main reasons for exclusion were available 
images could not be evaluated owing to refractive interstitial 
opacity, or images were not taken. The mean age of the 
included subjects was 64.3 ± 9.6 years (50 to 93 years), and 
the mean ametropia (spherical equivalent) was −0.18 ± 2.04 
diopter (- 22.0 to + 7.50 diopter). The age of subjects who did 
not receive OCT increased significantly compared with those 
who received OCT (70.1 ± 11.2 years, 64.3 ± 9.6 years; P < 
0.05; 95% CI: 4.15,7.39), but there was no significant differ
ence in gender (P = 0.12) and ametropia (P = 0.29).

The prevalence of VMT was 2.3%± 0.2% for eyes (151 
eyes, 95% CI: 1.9–2.7%) or 2.4%± 0.3% for subjects (80 
subjects, 95% CI: 1.9–2.9%). Mean age of all subjects 
with VMT was 70.1± 8.7 years (median: 70.0 years; 
range: 50 to 90 years), mean refractive error was −0.22± 
2.38D (median, 0.25 D; range, −15.00 to 5.25D).

If in a bivariate analysis the subjects with VMTs were 
compared with the subjects without VMTs, the prevalence of 
VMT was significantly associated with the systemic para
meters of elder age (P < 0.001) (Figure 2), female gender (P = 
0.046), and lower alcohol consumption (P = 0.039), and with 

the ocular parameters of thicker lens (P = 0.026), lower best- 
corrected visual acuity (LogMAR) (P = 0.027), thicker sub
foveal retinal thickness (P < 0.001) and thinner choroidal 
thickness (P < 0.001), small pupil diameter (P = 0.035). It 
was not significantly associated with the systemic parameters 
of body height (P = 0.142), weight (P = 0.441), cognitive 
level (P = 0.369), systolic blood pressure (P = 0.948), dia
stolic blood pressure (P = 0.371), serum concentrations of 
high-density lipoproteins (P = 0.800), low-density lipopro
teins (P = 0.819), cholesterol (P = 0.822), creatine (P = 
0.582), triglycerides (P = 0.625) and glucose (P = 0.302), 
history of hypertension (P = 0.804), hyperlipidemia (P = 
0.997), diabetes mellitus (P = 0.256), self-reported diagnosis 
of cerebral infarction or haemorrhage (P = 0.478), and of 
coronary heart disease (P = 0.083), frequency of reported 
snoring (P = 0.094), smoking (P = 0.163), and rural region of 
habitation (P = 0.145); and with the ocular parameters of 
axial length (P = 0.856), refractive error (P = 0.784), intrao
cular pressure (P = 0.262), anterior chamber depth (P = 
0.395), central corneal thickness (P = 0.990), corneal dia
meter (P = 0.548), corneal steep (P = 0.912), and history of 
cataract surgery (P = 0.300) (Table 1).

In a multivariate logistic regression analysis (backward 
stepwise method), the prevalence of VMT was no longer 
significantly associated with parameters of best corrected 
visual acuity (P = 0.059), lens thickness (P = 0.956), pupil 
diameter (P = 0.093), and alcohol consumption (P = 
0.151). The associations between the presence of VMT 
and elder age (P = 0.001, OR 1.06), female gender (P = 
0.036, OR 1.77), subfoveal retinal thickness (P = 0.005, 
OR 1.01), subfoveal choroidal thickness (P=0.026, OR 
0.10) remained statistically significant (Table 2).

Discussion
In our population-based study on adult Chinese in Beijing, 
the prevalence of VMT was 2.3± 0.2% per eye or 2.4± 
0.3% per subject. Moreover, it was associated with elder 
age (P = 0.001), female gender (P = 0.036), subfoveal 
retinal thickness (P = 0.005), subfoveal choroidal thick
ness (P = 0.026).

These results can not be compared with any other popula
tion-based investigations, resulting from that only few popu
lation-based studies have applied OCT technology for 
imaging of the posterior ocular segment, such as the 
Handan Study, Sydney Myopia Study, and Singapore 
Chinese Eye Study. But none of these studies examined the 
presence of a VMT.12–14 Recent, Menzler et al15 has reported 
the prevalence of symptomatic vitreomacular adhesion, 

Figure 2 Diagram showing the distribution of prevalence of vitreous macular 
traction stratified by age groups in Beijing Eye Study 2011.
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which is 1365 per 100,000 population. Symptomatic vitreo
macular adhesion can occur in isolation as VMT, which has 
the symptoms of decreased visual acuity, metamorphopsia, 

micropsia, and even photopsia. Furthermore, it may lead to 
the development of a macular hole, or it may occur alongside 
an epiretinal membrane. It is likely to be associated with age- 
related macular degeneration and possibly diabetic maculo
pathy, although this is less certain. In our study, the results 
involved subjects both of nonsymptomatic vitreomacular 
traction and symptomatic vitreomacular adhesion. If we 
take the figures of Menzler J as a complement to our study, 
we may consider that about 1% of subjects could have classic 
VMT symptoms and high risks in associated diseases.

Interestingly, several clinical-based studies revealed 
that the occurrence of a VMT was significantly associated 
with elder age and the mean age of patients diagnosed with 
VMT is around 65–75 years (range 48–83 years), with 
a predominance of females.7,16–18 These findings confirm 
our results. VMT is a special stage of posterior vitreous 
detachment (PVD), and studies in healthy adults with 
otherwise normal eyes have shown that posterior vitreous 
detachment (PVD) occurs in around 50% at the ages 30– 
39 years, whereas complete PVD is observed in 50% or 
more of individuals more than aged 70 years.19,20 

Therefore, the prevalence of VMT was also higher in 
elder population and associated with age. Moreover, 
VMT is significantly more common in postmenopausal 
women than men; this may be due to the effects of 
decreased oestrogen on connective tissues such as those 
within the vitreous gel.21,22

In our population-based study, VMT also correlated to the 
thicker retina and thinner choroid. The associations between 
VMT and subfoveal thickness of retina or choroid have 
remained unclear so far. One of the reasons may be the 
traction between posterior vitreous cortex and internal limit
ing lamina of retina, which stretched the layers of retina when 
VMT occurs. If the structure of retinal layers was elongated, 
the thickness of retina could increase when measured by OCT. 
Furthermore, thinner choroidal thickness in VMTs may cor
relate to the decreased local blood circulation of choroids.

The associations between the VMT and parameters of 
best corrected visual acuity, lens thickness, pupil diameter, 
alcohol consumption as found in bivariate analysis were 
no longer statistically significant in the multivariate analy
sis after adjusting for age, gender subfoveal retinal thick
ness and subfoveal choroidal thickness. It showed that the 
associations between the presence of VMT and best cor
rected visual acuity, lens thickness, pupil diameter, alcohol 
consumption were merely explained by the confounding 
effects of the correlations of age, gender subfoveal retinal 
thickness and subfoveal choroidal thickness.

Table 1 Factors Associated with Vitreous Macular Traction in 
the Beijing Eye Study (Univariate Analysis)

Factor P-value OR 95% Confidence 
Interval

Gender 0.046 1.41 1.01, 1.97

Age <0.001 1.07 1.05, 1.09

Region of habitation 0.145

Body height 0.142

Body weight 0.441

Cognitive level 0.369

Diastolic blood pressure 0.371

Systolic blood pressure 0.948

Low-density lipoproteins 0.819

High-density lipoproteins 0.800

Cholesterol 0.822

Creatinine 0.582

Triglycerides 0.625

Glucose 0.302

Known diabetes mellitus 0.256

Known coronary heart disease 0.083

Known Hypertension 0.804

Known hyperlipidemia 0.997

Cerebral infarction or haemorrhage 0.478

Smoking 0.163

Alcohol consumption 0.039 0.84 0.71, 0.99

Snoring 0.094

Cataract surgery 0.300

Axial length 0.856

Refractive error 0.784

Anterior chamber depth 0.395

Lens thickness 0.026 2.21 1.10, 4.43

Central corneal thickness 0.990

Corneal diameter 0.548

Corneal steep 0.912

Pupil diameter 0.035 0.70 0.50, 0.98

Best corrected visual acuity (LogMAR) 0.027 0.36 0.14, 0.89

Intraocular pressure 0.262

Subfoveal choroidal thickness <0.001 0.10 0.99, 1.00

Subfoveal retinal thickness <0.001 1.01 1.00, 1.01

Table 2 Factors Associated with Vitreous Macular Traction 
Using Multivariate Logistic Regression Models in the Beijing Eye 
Study

Factor P-value OR 95% Confidence Interval

Gender 0.036 1.77 1.04, 3.02

Age 0.001 1.06 1.03, 1.10

Subfoveal choroidal thickness 0.026 0.10 0.99, 1.00

Subfoveal retinal thickness 0.005 1.01 1.00, 1.01
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The findings in our study may have clinical importance, 
since VMT may associate with several pathological processes 
of posterior poles, such as MH, CME, ERM,2–5 and even age- 
related macular degeneration.5,10,11 Further studies may assess 
whether the results of our study help in understanding the 
pathogenesis of these disorders by showing the correlations 
of VMT and other ocular and general parameters. If that is the 
case, one may hypothetically consider that releasing the vitreo
macular traction artificially either by operation or drugs,23,24 

such as ocriplasmin, may control or cure the associated 
diseases.

Potential limitations of our study should be mentioned. 
First, a major concern in any prevalence study is nonparticipa
tion. The Beijing Eye Study 2011 had a reasonable response 
rate of 78.8%, however, differences between participants and 
non-participants could have led to a selection artifact. Since the 
group of subjects without OCT examinations as compared with 
the group of subjects with OCT examinations was significantly 
(P < 0.001) older, one may argue that the non-participation of 
a part of the elderly eligible study population may have influ
enced the results of the investigation. Second, although exam
inations of VMT by a group of trained ophthalmologists, the 
photographic standard to define VMT may introduce a bias 
into our study. Third, the OCT method may not have imaged all 
VMTs, especially tractions located in periphery region. The 
strengths of our study are it is the first population-based inves
tigation searching for the prevalence and associations between 
ocular and systemic parameters and VMT in adult Chinese.

In conclusion, in adult Chinese in Beijing, the preva
lence of VMT was 2.3% for eyes or 2.4% for subjects. 
While it was associated with elder age, female gender, 
thicker subfoveal retinal thickness and thinner subfoveal 
choroidal thickness.
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