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Purpose: To investigate sociodemographic factors, health behaviors, and comorbidities associated with cataracts in a large, na-
tionally representative Korean sample.

Materials and Methods: This cross-sectional study included 715554 adults aged 40 years or older who participated in the 2008-
2012 Community Health Survey. Significant risk factors were identified using multivariate logistic regression analysis for self-re-
ported cataract, and a nomogram for analysis of cataract risk was generated.

Results: Roughly 11% of participants (n=88464) reported being diagnosed with cataracts by a doctor. Age was the most important
independent risk factor [adjusted odds ratio (aOR)=1.11, 99% confidence interval (CI), 1.11-1.11 for each increasing year]. Signifi-
cant comorbidities with descending order of effect size (aOR, 99% CI), included diabetes mellitus (1.78, 1.71-1.85), osteoporosis
(1.62, 1.56-1.69), arthritis (1.54, 1.48-1.59), hepatitis B infection (1.46, 1.31-1.63), atopic dermatitis (1.50, 1.33-1.69), angina (1.46,
1.35-1.57), allergic rhinitis (1.45, 1.36-1.55), dyslipidemia (1.38, 1.31-1.45), asthma (1.35, 1.26-1.44), and hypertension (1.23,
1.19-1.28). Subjects who sleep less than 6 hours/day were more likely to have cataract than subjects who sleep more than 9
hours/day as a reference group (aOR=1.22, 99% CI, 1.11-1.34).

Conclusion: While the most important cataract risk factor was age, the ten comorbidities mentioned above were also significant

risk factors. Interestingly, longer duration of sleep was associated with a protective effect against cataract development.
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INTRODUCTION

Age-related cataracts are the leading cause of blindness
worldwide, including America and Asia.'” Identifying risk fac-
tors associated with cataract development will facilitate the
identification of new prevention and treatment options. Previ-
ous studies have evaluated risk factors associated with cata-
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ract, including sociodemographic factors and comorbidi-
ties.***"3 These findings offer insight into the pathophysiology
of this multifactorial disease.

In this study, we investigated the association between cata-
racts and sociodemographic factors, behavioral risk factors,
and comorbidities in 715554 adults, aged 40 years and older,
who participated in the Community Health Survey (CHS) 2008-
2012. This is a nationally representative survey conducted by
the Korea Centers for Disease Control and Prevention (KCD-
CP) that provides data on cataract diagnosis, health status,
and sociodemographic factors.

MATERIALS AND METHODS

Statement of ethics
The study adhered to the tenets of the Declaration of Helsinki.
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The survey was reviewed and approved by the Institutional
Review Board of the KCDCP, and all participants provided writ-
ten informed consent. The study was approved by the Institu-
tional Review Board of the Yonsei University College of Medi-
cine, Seoul, Korea.

Design and study population

The CHS was administered to roughly 900 subjects from 253
community health centers throughout South Korea; partici-
pants were selected among adults, aged 19 years or older, who
resided in the catchment area of each South Korean commu-
nity health center. A stratified multistage probability sampling
design was employed, and each participant was surveyed only
once. This survey was performed for 3 months of every year,
from 2008-2012. One-on-one, protocol-based interviews were
conducted by trained interviewers. Questionnaires included
253 questions in 11 fields, covering sociodemographic factors,
behavioral factors, comorbidities, and quality of life. In order
to ensure high quality survey data, the Ministry of Health and
Welfare selected another agency to re-administer the survey
to 10% of subjects via telephone. If the results were not consis-
tent, the interviewer involved was re-trained by KCDCP. The
survey was administered to 220258 individuals in 2008;
230715 in 2009; 229229 in 2010; 229226 in 2011; and 228921 in
2012. The response rate was not available, because the subjects
who did not participate were not included in this survey. Over-
all, the study included 715554 participants who completed
the questionnaires about cataracts and potential risk factors.

Presence of self-reported cataract

Subjects were asked “Have you ever had a cataract before?” to
ensure accurate self-reporting. They were also asked “Has a doc-
tor ever diagnosed you with a cataract before (either eye)?”

Independent variables: potential risk factors
Sociodemographic variables included: current age, gender, res-
idential area (rural/urban), monthly household income (low-
est quintile/2nd-4th quintiles/highest quintile), highest edu-
cational level attained (elementary school graduate or lower/
middle school graduate/high school graduate/university grad-
uate or higher), Medicaid recipient, spouse, and occupation (ad-
ministrator, management, professional occupations/business
and financial operation occupations/sales and related occupa-
tions/farming, fishing and forestry occupations/installation,
maintenance, and repair occupations or laborer/housewife/
others, including unemployed).

Health status variables included hypertension, diabetes mel-
litus (DM; yes/no), dyslipidemia, cerebrovascular accident,
myocardial infarction, angina, arthritis, osteoporosis, asthma,
allergic rhinitis, atopic dermatitis, and hepatitis B infection.
Health behavior variables included being a lifetime smoker,
being a lifetime alcohol user, physical activity of moderate in-
tensity (more than three times a week/no regular exercise), salt
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intake (low/normal/high), sleep duration (<6 hours/6-9 ho-
urs/>9 hours), and body mass index (BMI; quintile). Supple-
mentary Table 1 (only online) lists detailed definitions of the
independent variables. To assess co-morbidities, subjects were
asked the question “Have you ever been diagnosed with [dis-
ease] by a doctor before?” with possible responses of “yes” or
“no” The trained interviewer emphasized “by a doctor” to en-
sure more accurate results.

Statistical analysis

Basic characteristics of the study population were reported. We
determined the age-standardized prevalence of cataracts in
Korea using the weighting system recommended by the KCD-
CP. Statistical analyses were conducted using the Stata/SE ver-
sion 13 (StataCorp, College Station, TX, USA) and survey proce-
dures were used in all analyses to account for the stratified
sampling design of CHS; this procedure is adjusted for overs-
ampling, missing responses, and age structure of the Korean
population.

A two-step approach was used to identify cataract risk fac-
tors. First, we constructed multivariate logistic regression mo-
dels to identify cataract risk factors using all variables, including
sociodemographic factors, comorbidities, and health behavior.
In order to compare the effect size [adjusted odds ratio (aOR)],
we defined the group with the smallest values of effect size as a
reference group. Second, a final model was constructed to in-
clude the ten most important variables in regards to comorbi-
dities, based on aOR values (aOR, 1.24-1.87); the most impor-
tant variable, sleep duration, in regards to health behavior
(aOR=1.33); and age, according to 5-year intervals. Other vari-
ables related to health behavior had an aOR of less than1.10,
and were not included in the final model due to small effect
size, compared to comorbidities. A nomogram was construct-
ed using the final model. We used receiver operating charac-
teristics derived area under the curve to quantify the predictive
accuracy of our model. We graphically investigated the per-
formance characteristics of the nomogram using calibration
plots. Models were internally validated via bootstrapping with
200 replicates. Nomograms were created using R software for
Windows version 3.1.0 (R Foundation for Statistical Comput-
ing, Nashville, TN, USA). All statistical tests were performed in
Stata/SE version 13. Because this study had such a large sample
size, there was the potential to obtain results that were statisti-
cally significant according to their p-values but do not have prac-
tical significance. For this reason, a relatively strict cut-off of a two-
sided p-value<0.01 was considered statistically significant."

RESULTS

Characteristics of the study population and
prevalence of cataract
Of the 715554 adults over age forty, 11.3% (88464) reported
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Table 1. Factors Associated with Cataract-Univariate and Multivariate Logistic Regression Analysis (n=715554)
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Unadjusted OR Adjusted OR (99% ClI)
Age
One yr increase 112 1.11(1.11-1.12)
Sex
Male 1.0 (ref) 1.0 (ref)
Female 1.63 1.04(0.97-1.12)
Monthly household income (= USD)
Lowest quintile (<500) 5.97 1.12 (1.05-1.20)
2nd—4th quintile (500—-2000) 1.99 1.09 (1.03-1.15)
Highest quintile (~2000) 1.0 (ref) 1.0 (ref)
Education
Elementary school 493 1.16 (1.10-1.23)
Middle school 2.08 1.09 (1.02-1.15)
High school 1.0 (ref) 1.0 (ref)
University or higher 0.92 1.14(1.06-1.22)
Residential area
Rural 1.0 (ref) 1.0 (ref)
Urban 0.70 1.11(1.06-1.16)
Medicaid recipient
No 1.0 (ref) 1.0 (ref)
Yes 2.56 1.22(1.13-1.32)
Spouse
Lives with spouse 1.0 (ref) 1.0 (ref)
Lives without spouse 3.01 1.03(0.99-1.08)
Occupation
Administrative, management, or professional occupations 0.89 1.09(0.96-1.22)
Business and financial operations occupations 0.56 1.00 (0.85-1.18)
Sales and related occupations 1.0 (ref) 1.0 (ref)
Farming, fishing, and forestry occupations 419 1.13(1.03-1.23)
Installation, maintenance, and repair occupations/laborers 1.39 1.06 (0.97-1.16)
Housewives 474 1.32(1.21-1.43)
Other, including unemployed 8.52 1.19(1.09-1.29)
Comorbidities: “No" as a reference group (ordered by effect size)
Diabetes mellitus (1st) Yes 348 1.87 (1.78—1.96)
Osteoporosis (2nd) Yes 5.15 1.62 (1.54-1.71)
Arthritis (3rd) Yes 463 1.53 (1.46-1.60)
Hepatitis B infection (4th) ~ VYes 1.06 1.49 (1.33-1.67)
Atopic dermatitis (5th) Yes 1.64 1.47 (1.29-1.68)
Angina (6th) Yes 4.03 1.42 (1.30-1.55)
Allergic rhinitis (7th) Yes 0.91 1.42 (1.32-1.52)
Dyslipidemia (8th) Yes 1.89 1.41(1.33-1.49)
Asthma (9th) Yes 324 1.31(1.20-1.42)
Hypertension (10th) Yes 3.26 1.24 (1.19-1.29)
Myocardial infarction Yes 3.58 1.20(1.09-1.32)
Cerebrovascular accident ~ Yes 347 1.06 (0.97-1.16)
Health behavior
Lifetime smoker
No 1.0 (ref) 1.0 (ref)
Yes 0.74 1.10(1.04-1.16)
Lifetime alcohol user
No 1.0 (ref) 1.0 (ref)
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Table 1. Factors Associated with Cataract-Univariate and Multivariate Logistic Regression Analysis (n=715554) (Continued)

Unadjusted OR Adjusted OR (99% ClI)

Yes 0.47 1.06 (1.02-1.11)
Physical activity

No regular physical activity 1.0 (ref) 1.0 (ref)

Regular physical activity 0.74 1.04 (0.99-1.10)
Salt consumption

High 1.40 1.09 (1.05-1.14)

Normal 1.0 (ref) 1.0 (ref)

Low 1.26 1.08 (1.03-1.13)
Sleep duration

>9 hrs/day 1.0 (ref) 1.0 (ref)

6-9 hrs/day 0.43 1.14(1.01-1.28)

<6 hrs/day 0.79 1.33(1.17-1.50)
Obesity (BMI, kg?/m?)

1st quintile (<20.20) 1.73 1.00 (0.94-1.06)

2nd quintile (20.20-21.93) 1.06 1.01(0.95-1.07)

3rd quintile (21.93-23.39) 1.0 (ref) 1.0 (ref)

4th quintile (23.39-25.16) 1.1 1.07 (1.01-1.14)

5th quintile (>25.16) 1.12 0.99 (0.94-1.05)

OR, odds ratio; Cl, confidence interval; BMI, body mass index.

being diagnosed with cataract by a doctor. Within the sample,
45.7% of participants were male, 50.0% lived in an urban area,
5.7% were Medicaid recipients, and 22.0% lived without a
spouse. Supplementary Table 1 (only online) lists detailed char-
acteristics of the study population. Supplementary Table 2 (only
online) provides the age-standardized prevalence of cataract
for the years 2008-2012, based on questionnaire answers. The
overall age-standardized prevalence in 2008-2011 was 9.1%.
This prevalence increased from 2008 to 2011 and remained
similar between 2011 and 2012; the prevalences of cataract in
subjects aged 40 years and older were 6.9% in 2008, 8.1% in
2009, 8.7% in 2010, 10.2% in 2011, and 10.0% in 2012.

Factors associated with cataract

Table 1 presents the factors associated with cataract in multi-
variate logistic regression models using all variables, includ-
ing sociodemographic factors, comorbidities, and health be-
havioral factors. All variables except gender, presence of a
spouse, having experienced a cerebrovascular accident, and
physical activity displayed statistically significant associations
with cataract (p<0.01). Increasing monthly household income
was associated with a lower prevalence of cataract. Subjects
who had graduated from high school (as a reference group)
were less likely to have cataracts than those who had graduat-
ed from a higher or lower level of education. Subjects living in
urban areas were more likely to have cataracts than those liv-
ing in rural areas. Subjects who received Medicaid were more
likely to have cataracts than those who did not, with a relative-
ly large aOR [=1.22, 99% confidence interval (CI) 1.13-1.32;
2nd order of effect size in sociodemographic factors]. House-
wives were more likely to have cataracts than participants who
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worked in sales and related occupations as a reference group,
with the largest aOR value among all sociodemographic fac-
tors (aOR=1.32, 99% CI 1.21-1.43).

In terms of comorbidities with descending order by effect
size (aOR, 99% CI), adults with DM (1.87, 1.78-1.96), osteopo-
rosis (1.62, 1.54-1.71), arthritis (1.53, 1.46-1.60), hepatitis B in-
fection (1.49, 1.33-1.67), atopic dermatitis (1.47, 1.29-1.68), an-
gina (1.42, 1.30-1.55), allergic rhinitis (1.42, 1.32-1.52), dys-
lipidemia (1.41, 1.33-1.49), asthma (1.31, 1.20-1.42), and hy-
pertension (1.24, 1.19-1.29) were relatively more likely to have
cataract than those who were unaffected. The aOR of myocar-
dial infarction was relatively small (aOR=1.20), compared to
the ten comorbidities above, and cerebrovascular accidents
were not statistically significant, even though this was a large-
scale study.

In terms of health behaviors, aOR were relatively small com-
pared to the above comorbidities except sleep duration. Sub-
jects who slept less than 6 hours/day (aOR=1.33, 99% CI 1.17-
1.50) were more likely to have cataracts than those who slept
more than 9 hours/day as a reference group.

Table 2 summarizes the final model including the ten most
important comorbidities, sleep duration, which had the larg-
est effect size, and age. If subjects were aged 80 years or older,
the risk increased about 90-fold, compared to subjects aged be-
tween 40 and 44 years as a reference group. Other variables in-
cluding ten comorbidities and sleep duration were still impor-
tant with the range of aOR between 1.22 (sleep duration, mi-
nimum) and 1.78 (DM, maximum).

Based on our final model that included the 10 most signifi-
cant comorbidities, sleep duration, and age group (Table 2),
we created a nomogram to predict cataract development (Fig.

http://dx.doi.org/10.3349/ym;.2015.56.6.1663



Tyler Hyungtaek Rim, et al.

1A). The combined predictive accuracy of the full nomogram,
which contained information on all variables, was 83.8%, which
exceeded the accuracy of any individual predictor. Fig. 1B

Table 2. Factors Associated with Cataract, Final Model-Multivariate Lo-
gistic Analysis (n=715554)

Adjusted OR 99% ClI

Age

40-44 1.0 (ref)

45-49 2.21 (1.86-2.64)

50-54 4.06 (3.45-4.78)

55-59 178 (6.65-9.10)

60-64 16.70 (14.35-19.43)

65-69 31.64 (27.23-36.76)

70-74 50.62 (43.56-58.82)

75-19 71.04 (61.06-82.67)

80— 87.70 (75.26-102.21)
Diabetes mellitus

No 1.0 (ref)

Yes 1.78 (1.71-1.85)
Osteoporosis

No 1.0 (ref)

Yes 1.62 (1.56-1.69)
Arthritis

No 1.0 (ref)

Yes 1.54 (1.48-1.59)
B-viral hepatitis

No 1.0 (ref)

Yes 1.46 (1.31-1.63)
Atopic dermatitis

No 1.0 (ref)

Yes 1.50 (1.33-1.69)
Angina

No 1.0 (ref)

Yes 1.46 (1.35-1.57)
Allergic rhinitis

No 1.0 (ref)

Yes 1.45 (1.36-1.55)
Dyslipidemia

No 1.0 (ref)

Yes 1.38 (1.31-1.45)
Asthma

No 1.0 (ref)

Yes 1.35 (1.26-1.44)
Hypertension

No 1.0 (ref)

Yes 1.23 (1.19-1.28)
Sleep duration

>9 hrs/day 1.0 (ref)

6-9 hrs/day 1.03 (0.94-1.13)

<6 hrs/day 1.22 (1.11-1.34)

OR, odds ratio; Cl, confidence interval.
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shows the results of model calibration; the calibration plot sh-
ows the performance of the nomogram. A calibration curve
can be approximated by a regression line with intercept o and
slope B. Well-calibrated models have 0=0 and p=1 as repre-
senting ideal line in Fig. 1A. X-axis represents nomogram pre-
dicted probability of having cataract. Y-axis shows observed
probability of having cataract. Ideal line represents the perfect
prediction, and bias-corrected line (solid) indicates bootstrap
corrected nomogram performance. The rate of predicted cat-
aract closely paralleled the observed rate of cataract and near-
ly corresponded to the ideal predictions. Finally, they demon-
strate that the model is well calibrated.

DISCUSSION

Sociodemographic factors and cataract

Age was the most important independent sociodemographic
risk factor for cataract that we identified, with an adjusted OR
of 1.11 (99% CI 1.11-1.11) for each additional year of age and
an aOR of 1.71 (99% CI 1.70-1.73) for each additional 5-year in-
crease (data not shown). One earlier study, examined the prev-
alence of cataracts based on diagnosis by slit lamp examina-
tion, and found that low monthly household income and low
education were independent risk factors.®? We also found simi-
lar results, suggesting that these are indeed risk factors. We fo-
und that utilization of health centers was lower in the highest
household income quintile (25.7%) than in the lowest (64.4%;
data not shown); however, because of universal healthcare,
economic barriers to medical services in Korea are relatively
low. Health center usage rates were 58.6% among Medicaid
recipients and 40.9% among non-Medicaid recipients. Also,
Medicaid recipients might have more free time to visit their
doctor, as they are more likely to be unemployed (42.7% of
Medicaid recipients reported a job status of “Other, including
unemployed;” data not shown). Thus, accessibility of medical
service in Korea may be associated more with “free time” than
with “economic status.” With regard to occupation, 43.4% of
housewives had utilized health centers over the past one year,
while only 18.2% of the administrator/management/profes-
sional group did (data not shown). Again, more time to visit
the doctor may account for the higher odds of housewives’
being diagnosed with cataracts. Thus, there is a possibility of
higher levels of ascertainment of cataract in both the house-
wife and Medicaid recipient groups, both of which had rela-
tively high aORs. It is interesting to note that the unadjusted
cataract OR for residents of urban areas was 0.70, while the
adjusted OR was 1.11. A study on the Beaver Dam Cohort (n=
3253) found that the incidence of all types of cataract waslow-
er in rural areas.” We suggest that a rural setting may provide a
healthier environment and a way of living that is closer to na-
ture, which could be protective factors against cataract, how-
ever, we cannot establish causality using these cross-sectional
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Fig. 1. (A) A nomogram illustrating the effect of various risk factors on the probability of patient having cataracts. (B) A graph illustrating model calibration.

data.

We conclude that sociodemographic risk factors for cataract
other than age are evident but are minimal, and likely have no
meaningful effect. The development of cataracts is part of the
aging process, and aging may contribute to the accumulation
of damage from environmental sources, and deterioration of
defense and repair mechanisms.

Comorbidities and cataract

Based on elevated CIs, independent comorbidity risk factors
were identified, they included DM, osteoporosis, arthritis, he-
patitis B infection, atopic dermatitis, angina, allergic rhinitis,
dyslipidemia, asthma, and hypertension (by descending or-
der of aOR). Previous studies found associations between the
presence of cataracts and DM,'***'" osteoporosis,'® arthritis,"**
hepatitis B infection,” atopic dermatitis,** angina,* allergic rhi-
nitis (due to nasal spray),” asthma (due to inhaled steroids),*
dyslipidemia,® and hypertension.? Ophthalmic screening of
patients with DM appears to be especially important (aOR=1.78,
99% CI 1.72-1.82). We generated a cataract nomogram contain-
ing age and comorbidities to increase the practical utility of our
findings. Fig. 1 shows that the most important predictive fac-
tor is age. The presence of DM, osteoporosis, arthritis, or atopic
dermatitis results in an increase of more than 10 points, and
the probability of developing cataracts increases by about 10%.
If a subject has more than 100 points, their probability of de-
veloping cataracts is approximately 25%. In order to obtain no-
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mogram predicted probability, patient values at each axis are
located, and a vertical line in drawn to the “Point” axis to de-
termine how many points are attributed for each risk factor
value. Sum up the points for all variables and locate the sum
on the “Total point” line. Then, the “Total point” represents
the individual probability of having cataract. For example, if
subjects with 70 years old (point==90) and have DM (point=
14) and hepatitis B infection (point=9), total points (90+
14+9=113) indicate about 35% of probability of cataract. Be-
cause our results were obtained from questionnaires rather
than clinical exams, the utility of our nomogram in clinical
practice is limited; nevertheless, our results indicate that a sub-
ject with 100 points or more (e.g., someone over 70 years of age
with DM) should be screened for cataracts, especially when
one considers that only 25.1% of subject aged 40 or older in
Korea are aware that they have cataract.” While our nomo-
gram is not a final model, we introduced this concept to high-
light its potential for practical applications. Further refine-
ment, based on ophthalmic and health exams, is needed.

Health behaviors and cataract

All health behavior variables, except physical activity, were in-
dependent risk factors for cataract (p<0.01). Relative to age or
comorbidities, being a lifetime smoker (aOR=1.10) or a life-
time alcohol user (aOR=1.06) appeared to have a minimal ef-
fect on cataract status. Interestingly, both low and high salt in-
take was associated with cataract development. This finding
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must be interpreted cautiously, however, as salt intake was
not measured by laboratory tests and was recorded based on
the participants’ subjective judgment using questionnaire.
Two possible explanations are 1) both low and high salt intake
influences cataract risk, despite low salt intake generally being
considered a healthy behavior and 2) subjects with comor-
bidities switched from high to low salt intake for health rea-
sons. Because of the cross-sectional design of the study, we
were unable to determine whether low salt intake truly con-
tributed to cataract development. In terms of sleep duration,
subjects who slept <6 hours/day were more likely to have cat-
aracts than those who slept >9 hrs/day. The 4th quintile of
BMI was positively associated with cataract, but appeared to
have a minimal effect on cataract status (aOR=1.07). As for the
health behaviors, the most important risk factor is short dura-
tion of sleeping, and the effect size of sleep duration (aOR=
1.22 of <6 hrs/day) was comparable to having hypertension
(aOR=1.23) in the final model (Table 2). Again, we cannot es-
tablish causality using such cross-sectional data, but it is pos-
sible that longer sleep duration is associated with greater resil-
ience toward oxidative stress* and/or less exposure to ultra-
violet light, which are both risk factors for cataracts.

Strengths, limitations, and conclusions

Most importantly, we relied on questionnaire data to ascertain
cataracts. Diagnosis by an ophthalmologist is more desirable,
since relying on self-reporting may introduce bias; however,
to increase the accuracy of participant replies, we first asked
an interviewee if he/she had cataracts, and then asked if he/she
had been diagnosed by a doctor. Information on the sensitivi-
ty (91.0%) and specificity (58.0%) of cataract self-report has
been collected from the Korea National Health and Nutrition
Examination Survey (KNHANES), which is similar to our sur-
vey in terms of both design and interview format.® We chose
not to focus on age-standardized prevalence and comparison
of prevalence with other country, which may be underestimat-
ed because of low awareness (25.1%) of cataract in Korea.”® In-
stead, we investigated independent risk factors for cataract de-
velopment because of high sensitivity of self-report data. This
study was performed in an Asian population, and circum-
stances may be different in Western countries, leading to dif-
ferent results. In addition, because this was a cross-sectional
study, temporal cause and effect relationships could not be
established.

Despite these limitations, this study also had a number of im-
portant strengths. First, this study involved a large sample size
of 715554 participants. Second, previous reports indicated
that self-report data is likely to have high sensitivity for cata-
racts. Thus, the CHS dataset allowed us to analyze a rich set of
possible cataract risk factors. Finally, we introduced nomogram
and its potential for practical applications as a cataract screen-
ing tool. We conclude that age is the most important risk fac-
tor for cataracts, although DM, osteoporosis, arthritis, atopic
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dermatitis and short sleep duration (<6 hours/day) may also
increase the risk. Nomograms, such as the one presented here,
might be helpful for non-ophthalmologists, including primary
physicians or optometrists, to identify high-risk patients in
need of cataract screening.
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