Additional file 4
Screen-detected health conditions among students in Grades 1–9: findings from Timor-Leste’s first nationwide school-based screening program.
The otoscopy refresher analysed as a natural experiment
After Phase 1, the programme team observed that some doctors were not confident in the use of the otoscope, and a refresher orientation introduced for Phases 2 and 3 intensified hands-on otoscopy practice. Because this was a documented, targeted attempt to improve one named assessment, it offers a natural experiment: if the training improved measurement, the effect should be visible in the otoscopic finding (the doctor-performed assessment the refresher targeted). We report the principal doctor-performed finding (otoscopy) and, as a parallel nurse-performed finding, colour vision abnormality.
Two properties would be expected of a genuine training effect: it should survive correction for the weighting artefact created by Dili (which contributes 58% of Phase 1 students), and it should reduce the variance between screening teams. Neither holds.
1. The apparent increase does not survive the weighting correction
Pooled across students, the otoscopic finding rose from 0.86% in Phase 1 to 1.27% in Phases 2–3, and colour vision abnormality from 0.20% to 0.37%. However, a pooled Phase 1 figure is heavily a Dili figure. Recomputed as the unweighted mean of the constituent municipal rates, the otoscopic increase falls to 1.14% versus 1.23% (Mann–Whitney across the 4 Phase 1 and 10 Phase 2–3 municipalities, p = 0.73), and the colour-vision increase to 0.30% versus 0.38% (p = 0.84), with complete overlap between the phase groups in both cases.
The reason is arithmetic: Dili records the lowest otoscopic rate of any municipality (rank 1 of 14) and the second lowest colour-vision rate, so any Phase 1 to Phase 2–3 contrast on a finding where Dili sits low manufactures an apparent increase. The municipal rates and ranks are given in Table S6.
2. Between-team variance rose rather than fell
Training that standardises examiners should reduce the variation between them. It did not. The between-team intracluster correlation within municipality rose for the otoscopic finding (0.018 in Phase 1 to 0.033 in Phases 2–3) and rose for colour vision (0.003 to 0.018). Neither the doctors nor the nurses converged; if anything they diverged.
Interpretation
This is not evidence that the refresher failed. Phase is completely confounded with municipality, four municipalities are compared with ten, and no reference standard exists against which correctness could be judged. It is evidence that the programme cannot determine whether its own targeted quality-improvement effort worked, which is the central argument in the main text for a small duplicate-examination substudy at each screening round. A few dozen children re-examined by a reference examiner before and after training would resolve in a fortnight what 262,434 screenings cannot resolve at all.


Table S4. Municipal otoscopy and colour-vision rates and ranks
	Municipality
	Phase
	Otoscopy %
	Otoscopy rank
	Colour vision %
	Colour vision rank

	Dili
	1
	0.59
	1
	0.07
	2

	Baucau
	2
	0.62
	2
	0.21
	5

	Atauro
	3
	0.71
	3
	0.15
	4

	Manatuto
	3
	0.82
	4
	0.27
	7

	Lautem
	1
	0.82
	5
	0.30
	9

	Bobonaro
	2
	0.85
	6
	0.54
	12

	Liquica
	1
	0.90
	7
	0.52
	11

	Ainaro
	2
	1.15
	8
	0.22
	6

	Oecusse
	3
	1.17
	9
	0.12
	3

	Viqueque
	2
	1.56
	10
	0.69
	13

	Manufahi
	3
	1.56
	11
	1.22
	14

	Covalima
	3
	1.74
	12
	0.06
	1

	Ermera
	2
	2.15
	13
	0.27
	8

	Aileu
	1
	2.26
	14
	0.31
	10


Otoscopy is column 06.01 (doctor-performed); colour vision is column 05.04 (nurse-performed). Rank 1 is the lowest rate. Dili (Phase 1) ranks lowest for otoscopy and second lowest for colour vision, which drives the apparent pooled increase between Phase 1 and Phases 2–3. Phase 1 municipalities: Aileu, Dili, Lautem, Liquica.
