	
	
	



Supplemental material 
Table S1. ICD-Based Disease Severity Classification Used for Risk Stratification
	Disease
	Severity Group
	Representative ICD-Based Diagnoses

	Glaucoma
	Low Risk
	Ocular hypertension; suspected glaucoma; glaucomatous cupping without glaucoma; anatomical narrow angle; mild-stage primary open-angle glaucoma; low-risk glaucoma suspect

	
	Medium Risk
	Moderate-stage primary open-angle glaucoma; moderate-stage secondary glaucoma (open angle)

	
	High Risk
	Angle-closure glaucoma (acute, chronic, intermittent); severe or residual-stage primary open-angle glaucoma; glaucoma secondary to trauma or inflammation; glaucoma with aqueous misdirection; elevated episcleral venous pressure; optic atrophy attributed to glaucoma

	
	Unspecified
	Diagnostic codes lacking sufficient information for severity classification (e.g., 'unspecified glaucoma')

	Diabetic Retinopathy
	Medium Risk
	Mild nonproliferative diabetic retinopathy (NPDR) without diabetic macular edema (DME)

	
	High Risk
	Moderate or severe NPDR; proliferative diabetic retinopathy (PDR); DR with DME; DR with other ophthalmic complications

	
	Unspecified
	Diagnostic codes lacking sufficient information for severity classification


ICD = International Classification of Diseases. A low-risk category was not applied to diabetic retinopathy because ICD coding does not identify a pre-clinical or subclinical retinopathy stage with adequate specificity. The complete list of ICD codes and assignments is available upon request.

Table S2. ATIOL Utilization Across Surgical Sites
	Site
	Monofocal (n)
	ATIOL (n)
	ATIOL, % (95% CI)
	OR (95% CI)

	A (Reference)
	27,285
	4,466
	14.1 (13.7–14.5)
	1 [Reference]

	B
	9,268
	87
	0.9 (0.8–1.2)
	0.06 (0.05–0.07)

	C
	6,940
	1,028
	12.9 (12.2–13.7)
	0.90 (0.84–0.97)

	D
	285
	86
	23.2 (19.0–27.8)
	1.84 (1.44–2.34)

	E
	11,640
	1,224
	9.5 (9.0–10.0)
	0.64 (0.60–0.69)

	F
	1,946
	0
	0 (0–0.2)
	N/A

	G
	16,122
	3,041
	15.9 (15.4–16.4)
	1.15 (1.10–1.21)

	H
	5,898
	275
	4.5 (4.0–5.0)
	0.28 (0.25–0.32)

	I
	7,741
	339
	4.2 (3.8–4.7)
	0.27 (0.24–0.30)

	J
	17,285
	1,616
	8.6 (8.2–9.0)
	0.57 (0.54–0.61)

	K
	88
	388
	81.5 (77.7–84.9)
	26.9 (21.4–34.2)

	L
	248
	46
	15.7 (11.7–20.3)
	1.13 (0.82–1.54)

	M
	6,464
	1,383
	17.6 (16.8–18.5)
	1.31 (1.22–1.40)

	N
	23,987
	2,132
	8.2 (7.8–8.5)
	0.54 (0.51–0.57)

	O
	11,397
	2,345
	17.1 (16.4–17.7)
	1.26 (1.19–1.33)

	P
	4,634
	2,638
	36.3 (35.2–37.4)
	3.48 (3.28–3.68)


Abbreviations: ATIOL, advanced technology intraocular lens; OR, odds ratio; CI, confidence interval. Site identifiers are anonymized. Site F had zero ATIOL implantations during the study period; no OR could be calculated. OR range across sites: 0.06–26.9 (P<0.001 for overall site variation).

Table S3. ATIOL and Toric Lens Utilization by Age Group and Comorbidity Status: Glaucoma
	Age Group
	IOL Type
	Neither, No. (%)
	Glaucoma, No. (%)
	P Value
	OR (95% CI)

	40–49 years
	Monofocal
	2,873 (87.0)
	752 (89.2)
	
	1 [Reference]

	
	ATIOL
	431 (13.0)
	91 (10.8)
	0.089
	0.81 (0.63–1.03)

	
	Toric only
	272 (8.6)
	64 (7.8)
	0.506
	0.90 (0.67–1.20)

	50–59 years
	Monofocal
	11,466 (86.6)
	2,889 (90.7)
	
	1 [Reference]

	
	ATIOL
	1,773 (13.4)
	295 (9.3)
	<0.001
	0.66 (0.58–0.75)

	
	Toric only
	1,146 (9.1)
	214 (6.9)
	<0.001
	0.74 (0.63–0.86)

	60–69 years
	Monofocal
	33,853 (86.2)
	8,983 (88.9)
	
	1 [Reference]

	
	ATIOL
	5,416 (13.8)
	1,127 (11.1)
	<0.001
	0.78 (0.73–0.84)

	
	Toric only
	3,559 (9.5)
	797 (8.1)
	<0.001
	0.84 (0.78–0.91)

	70–79 years
	Monofocal
	42,219 (86.4)
	13,100 (89.2)
	
	1 [Reference]

	
	ATIOL
	6,671 (13.6)
	1,582 (10.8)
	<0.001
	0.76 (0.72–0.81)

	
	Toric only
	4,491 (9.6)
	1,168 (8.2)
	<0.001
	0.84 (0.78–0.90)

	80–100 years
	Monofocal
	16,376 (89.3)
	5,407 (90.8)
	
	1 [Reference]

	
	ATIOL
	1,960 (10.7)
	551 (9.2)
	0.002
	0.85 (0.77–0.94)

	
	Toric only
	1,454 (8.2)
	445 (7.6)
	0.188
	0.93 (0.83–1.04)


Abbreviations: ATIOL, advanced technology intraocular lens; OR, odds ratio; CI, confidence interval. Reference group for each age stratum is patients without ocular comorbidity (Neither). Toric-only analysis restricted to surgeries with monofocal or toric monofocal IOLs.

Table S4. ATIOL and Toric Lens Utilization by Age Group and Comorbidity Status: Diabetic Retinopathy
	Age Group
	IOL Type
	Neither, No. (%)
	DR, No. (%)
	P Value
	OR (95% CI)

	40–49 years
	Monofocal
	2,873 (87.0)
	691 (95.2)
	
	1 [Reference]

	
	ATIOL
	431 (13.0)
	35 (4.8)
	<0.001
	0.34 (0.23–0.48)

	
	Toric only
	272 (8.6)
	26 (3.6)
	<0.001
	0.40 (0.25–0.60)

	50–59 years
	Monofocal
	11,466 (86.6)
	2,069 (94.6)
	
	1 [Reference]

	
	ATIOL
	1,773 (13.4)
	117 (5.4)
	<0.001
	0.37 (0.30–0.44)

	
	Toric only
	1,146 (9.1)
	91 (4.2)
	<0.001
	0.44 (0.35–0.55)

	60–69 years
	Monofocal
	33,853 (86.2)
	3,387 (92.8)
	
	1 [Reference]

	
	ATIOL
	5,416 (13.8)
	264 (7.2)
	<0.001
	0.49 (0.43–0.55)

	
	Toric only
	3,559 (9.5)
	189 (5.3)
	<0.001
	0.53 (0.45–0.62)

	70–79 years
	Monofocal
	42,219 (86.4)
	2,630 (92.4)
	
	1 [Reference]

	
	ATIOL
	6,671 (13.6)
	216 (7.6)
	<0.001
	0.52 (0.45–0.60)

	
	Toric only
	4,491 (9.6)
	165 (5.9)
	<0.001
	0.59 (0.50–0.69)

	80–100 years
	Monofocal
	16,376 (89.3)
	646 (92.6)
	
	1 [Reference]

	
	ATIOL
	1,960 (10.7)
	52 (7.4)
	0.008
	0.67 (0.49–0.90)

	
	Toric only
	1,454 (8.2)
	48 (6.9)
	0.271
	0.84 (0.61–1.13)


Abbreviations: DR, diabetic retinopathy; ATIOL, advanced technology intraocular lens; OR, odds ratio; CI, confidence interval. Reference group for each age stratum is patients without ocular comorbidity (Neither). Toric-only analysis restricted to surgeries with monofocal or toric monofocal IOLs.

Table S5. Toric Lens Utilization by Sociodemographic Factors
	Factor
	Monofocal (n)
	Toric (n)
	Toric, % (95% CI)
	OR (95% CI)
	P Value (Overall)

	Sex
	
	
	
	
	0.043

	  Female
	82,822
	7,666
	8.5 (8.3–8.7)
	1 [Reference]
	

	  Male
	62,251
	5,977
	8.8 (8.6–9.0)
	1.04 (1.00–1.07)
	

	Race
	
	
	
	
	<.001

	  White
	101,150
	10,995
	9.8 (9.6–10.0)
	1 [Reference]
	

	  Black
	19,436
	928
	4.6 (4.3–4.9)
	0.44 (0.41–0.47)
	

	  Asian
	8,471
	650
	7.1 (6.6–7.7)
	0.71 (0.65–0.77)
	

	  Other
	16,021
	1,071
	6.3 (5.9–6.6)
	0.61 (0.58–0.66)
	

	Ethnicity
	
	
	
	
	<.001

	  Non-Hispanic
	129,005
	12,504
	8.8 (8.7–9.0)
	1 [Reference]
	

	  Hispanic
	10,000
	597
	5.6 (5.2–6.1)
	0.62 (0.57–0.67)
	

	Language
	
	
	
	
	<.001

	  Non-English
	12,526
	547
	4.2 (3.9–4.5)
	1 [Reference]
	

	  English
	132,552
	13,097
	9.0 (8.9–9.1)
	2.26 (2.08–2.47)
	

	Insurance
	
	
	
	
	<.001

	  Commercial
	35,873
	3,853
	9.7 (9.4–10.0)
	1 [Reference]
	

	  Medicare
	80,597
	7,804
	8.8 (8.6–9.0)
	0.90 (0.87–0.94)
	

	  Medicaid
	5,217
	249
	4.6 (4.0–5.1)
	0.44 (0.39–0.51)
	

	  Other
	23,391
	1,738
	6.9 (6.6–7.2)
	0.69 (0.65–0.73)
	

	Employment
	
	
	
	
	<.001

	  Working
	27,897
	3,498
	11.1 (10.8–11.5)
	1 [Reference]
	

	  Retired
	69,513
	6,729
	8.8 (8.6–9.0)
	0.77 (0.74–0.81)
	

	  Disabled
	5,208
	295
	5.4 (4.8–6.0)
	0.45 (0.40–0.51)
	

	  Other
	42,460
	3,122
	6.9 (6.6–7.1)
	0.59 (0.56–0.62)
	


Abbreviations: OR, odds ratio; CI, confidence interval. Toric-only analysis restricted to surgeries with monofocal or toric monofocal IOLs only
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