High prevalence of abnormal ocular surface tests in a healthy pediatric population 
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Annex 1: Ocular surface tests techniques
NITBUT: Non-invasive TBUT was measured through Oculus Keratograph 5M. In this technique, a Placido ring was projected on ocular surface and focused clearly. Subject was asked after one complete blink to stop blinking. Examiner observed the Placido ring’s lines and counted the time until these become distorted or diffused. Procedure was repeated three times and the average of three readings was recorded as non-invasive tear breakup time (NITBUT) by video keratograph.1–3
Meibography: Meibography was performed using the Oculus Keratograph 5M. The evaluation was based on the criteria proposed by Pult and Riede-Pult.4 The area of Meibomian glands loss was defined as the percentage of area without visible glands in relation to the total visible tarsal area and given a score from 0 to 4. Meibomian glands of upper and lower eyelid were visualized and graded.  A score of 0 represented no atrophy; a score of 1, 0% to 25% MG loss; a score of 2, 25% to 50%; a score of 3, 50% to 75%; and a score of 4, >75%.2,3,5
Tear osmolarity: The tear osmolarity was measured using the TearLab Osmolarity System. Tear collection procedure was performed according to the user manual. The patient was seated with the head tilted upwards and eyes looking up. The tip of the osmometer was positioned just above the lower lid in the lateral canthal area, until the tip touched the thin line of the tear film. Successful tear collection was confirmed by a beeping sound and disappearance of the green light. The osmometer was placed into the reader immediately (5–10 seconds), the test card code was selected, the OK button was pressed, and the test result was obtained.3,6
Schirmer test: The Schirmer I test with anesthesia was performed applying a drop of proparacaine hydrochloride 0,5% in each aye, and then placing a Schirmer strips in the inferior conjunctival fornix. The measured length of wetting after a 5-minute period was recorded.3,5,7 
Tear meniscus height: The tear meniscus height was measured through Oculus Keratograph 5M. The subjects were instructed to look at a central target in the system and blink normally. The image of lower tear meniscus was captured immediately after a full blink. Tear meniscus height was measured manually using cursors provided by the system.1–3  
Lissamine green: Lissamine green staining was evaluated according to the Oxford grading, using a picture made with the Topcon DC 3 camara. We applied a single drop of lissamine green 1% solution in each eye and the subjects were instructed to blink gently after the instillation. One minute after instillation the picture was made and then analyzed.3,5,8
Fluorescein: Fluorescein staining was evaluated according to the Oxford grading, using a picture made with the Topcon DC 3 camara, two minutes after instillation of a single drop of fluorescein sodium 0,25% in each eye.3,5
Lipid layer thickness: The lipid layer thickness was obtained using Oculus Keratograph 5M. The subjects were instructed to maintain fixation on the camera, which recorded a 20-second video of the tear film. The lipid layer thickness was considered as thin or normal subjectively depending on the changes in colors observed by the examiners in the Oculus Keratograph 5M. The denomination was validated by two expert optometrists.2 
Conjunctival redness: The conjunctival redness was measured through a picture made with the Topcon DC3 camara. The picture of exposed bulbar conjunctiva was scanned and analyzed by Oculus Keratograph 5M, and the system generated the score automatically based in the Jenvis Classification, which was based on the area percentage ratio between blood vessels and the rest of the scanned bulbar conjunctiva.1,2,9 
Blink frequency: Spontaneous blinks were recorded using a high-speed video camera (Topcon DC 3). The subjects were instructed to read a text at a distance of 33 centimeters on paper and on-screen for 60 seconds, each one. All subjects read the text with best corrected visual acuity. The blinks were recorded and then calculated in blinks per minute.4,10
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Annex 2: Random effects models to estimate means and proportions.

The general model used to obtain those estimates is as follows (see for example ref): 

and 
Were  is a quantitative variable measure at eye  in subject ,   is the mean of the measure across both eyes for all the subjects,  is a random effect, which accounts for variability between subjects and  is a second random term which accounts for variability between eyes (see eq1).
In the case where the outcome is a binary variable (like thin or thick lipid bilayer, for example), we use eq2 in which  is the logit (i.e. the logarithm of the odds) of the proportion of the outcome of interest at eye  in subject ,  is the logit of the proportion across both eyes for all the subjects, and  has the same meaning as before.

Generalized Mixed effect models to estimate differences in eye level characteristics with profiles of device use

The profiles of device use is a qualitative variable with three categories. Using a reference coding for qualitative variables, we need two dummy variables to encode this, in order to include this en the models, as shown below.

	Profile
	Dpr1
	Dpr3

	Pr1
	1
	0

	Pr2
	0
	0

	Pr3
	0
	1


Supplementary Table 1: reference coding for profiles of device use. Pr1, Pr2 and Pr3 are the three different profiles obtained by means of cluster analysis. Dpr1 and Dpr3 are the dummy variables needed to encode the profiles of device use and used latter on in the generalized mixed effect models.
Now we present the models used to assess associations of eye level characteristics with profiles of device use


As before,  is a quantitative variable measure at eye  in subject ,  and  are now fixed effects which accounts for the effect of profiles of device use,  is a random effect, which accounts for variability between subjects and  is a second random term which accounts for variability between eyes (see eq3).
In the case where the outcome is a binary variable (like thin or thick lipid bilayer, for example),  is the logit (i.e. the logarithm of the odds) of the proportion of the outcome of interest at eye  in subject ,  and  are now fixed effects which accounts for the effect of profiles of device use, and  has the same meaning as before (see eq4).
Since reference coding was used, the interpretation of  and  in eq3 is as follows:



In short,  is the mean of quantitative variable  in profiles of device use category 2, is the mean difference of quantitative variable  in profile 1 against profile 2, and similarly, is the mean difference of quantitative variable  in profile 3 against profile 2, and similarly 
 Interpretation of fixed effects  and , in eq4 is similar:



In short,  is the logit of the proportion in profiles of device use category 2, is logarithm of the odds in profile 1 against profile 2, and similarly,  is logarithm of the odds in profile 3 against profile 2, and similarly 




