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Supplementary Table 1: Key informants roles and responsibilities 
	Group
	Key informant
	Place of posting
	Roles and responsibilities

	HCP
	Punjab health department

	
	Ophthalmologist
	District hospital
	Prevention, treatment, and referral for DR

	
	Optometrist
	Primary Health Centre (PHC), Community Health Centre (PHC) 
	Primary eye care, referral 

	
	Medical officer
	Primary Health Centre (PHC)
	Treatment and referral of diabetics

	
	ASHA
	Community settings
	Identification of diabetics

	
	CHO
	Health and Wellness Centre (HWC) 
	Identification of diabetics, initiating treatment on advice of MO, and referral of diabetics

	
	PGIMER

	
	Retina specialist
	Retina unit
	Treatment of DR

	PwDM
	PwDM who underwent DRS at HWC and community
	-
	Those involved in DM and eye care diagnosis and treatment in public health systems (community, primary health centre, and tertiary healthcare centre)

Able to communicate in Hindi, Punjabi or English

	Research optometrist
	-
	Research team
	Involved in the implementation of the study

	PO
	Program Officers
	National Health Mission, Punjab
	NPCDCS, NPCBVI Program implementation


ASHA: Accredited social health activist, CHO: Community health officer, DRS: Diabetic retinopathy screening, HWC: Health and wellness centre, NPNCD: National program for non-communicable diseases, NPCBVI: National program for control of blindness and vision impairment, PGIMER: Post Graduate Institute of Medical Education and Research, PO: Program officer, PwDM: People with Diabetes Mellitus

















Supplementary Table 2: In-depth Interview Questions -  People with diabetes mellitus (PwDM)
	People with diabetes mellitus (PwDM)

	1. Were you aware that diabetes can affect your eyes before this screening?
2. Had you ever heard of diabetic retinopathy before this screening was offered to you?
3. Can you describe your experience with the eye screening you received?
4. How easy or difficult was it for you to attend the screening at the HWC, or when it was done at your home/community?
5. What are your thoughts about conducting such screenings at your local health centre (HWC)?
6. What was your experience with community-based or home-based screening? Did it make it easier for you to participate?
7. Who conducted your eye screening, and did you feel confident in their ability? Would you prefer the screening to be done by a doctor? Why or why not?
8. Do you think this screening is helpful for people like you? In what ways? Have you spoken to others (friends, family) about this screening program? What did you tell them?
9. What did you think about seeing your retina images on a screen during the screening?
10. Do you trust using machines or technology (like AI) in helping with diagnosis, or do you prefer a doctor only? What could make this screening service more useful or easier for people in your village or area?
11. Do you have any suggestions to improve how this screening is done or who should be involved in it?



























Supplementary Table 3: In-depth Interview Questions: Healthcare Providers, Research Optometrists, and Program Officers
	All participants


	1. From your experience, how feasible is it to implement diabetic retinopathy screening (DRS) at primary care levels?
2. What have been the key benefits or positive experiences with the DRS interventions in your setting?
3. What challenges or barriers did you encounter in implementing or supporting the screening process?
4. How acceptable has this screening approach been among patients in your community or facility?
5. How do you perceive the accuracy of DRS outcomes, especially when performed outside tertiary care settings?

	Ophthalmologists/Medical Officers


	6. Do you think primary-level screening (e.g., by optometrists or CHOs) reduces the burden on secondary/tertiary centres?
7. What are your views on the quality and reliability of fundus images captured at the primary level?
9. What are your recommendations for training optometrists or CHOs for DRS implementation?

	CHOs and ASHAs


	10. What are your views on including DRS in services at HWCs or in community outreach activities?
11. How do patients respond to being offered DRS services at or near their homes?

	Health System and Research Optometrists


	12. Can you compare your experience conducting DRS at HWCs versus in home-based/community settings?
13. What logistical or technical barriers have you encountered in each setting (e.g., equipment, space, lighting)?
14. How effective is the use of AI software in supporting your screening efforts and referrals?
15. In your view, how can we make these screenings more efficient or sustainable long-term?

	Program Officers

	16. What is your perspective on integrating AI-supported DRS into routine public health services?
17. What are the key operational or policy-level challenges you foresee with scaling up DRS interventions?
18. What planning steps do you think are required for successful implementation and uptake?



































































Supplementary Table 4: Sociodemographic characteristics of the PwDM (arm-wise and overall)
	Characteristics 
	Overall
	Arm I
	Arm II
	Arm III

	Total participants, N
	600
	200
	200
	200

	
	
	Mean (SD)

	Age (yrs)
      Mean (SD)
      Median (q1, q3)
	
58.22(11.52)
59 (50, 65)
	
57.9 (11.41)
56.5 (50, 65)
	
58.22 (11.45)
60 (50, 67)
	
58.55 (11.74)
60 (50, 65)

	
	
	N (Row %)

	Age (yrs)
       <= 40
      41 - 50
      51 - 60
      61 - 70
      >70
	
46 (7.65)
119 (19.80)
181 (30.12)
177 (29.45)
78 (12.98)
	
10 (5)
53 (26.5)
56 (28)
56 (28)
25 (12.5)
	
19 (9.5)
32 (16)
61 (30.5)
64 (32)
24 (12)
	
17 (8.46)
34 (16.92)
64 (31.84)
57 (28.36)
29 (14.43)

	Gender n (%)
      Male
      Female
	
245 (40.77)
355 (59.23)
	
84 (42)
116 (58)
	
73 (36.5)
127 (63.5)
	
88 (43.78)
113 (56.22)

	Family income (INR) per month
     <30000
     30000 - 39999
     40000 - 49999
     >50000
	
367(60.91)
178 (29.87)
32 (5.37)
23 (3.86)
	
134 (68.72)
49 (25.13)
10 (5.13)
2 (1.03)
	
142 (71)
41 (20.5)
9 (4.5)
8 (4)
	
87 (43.28)
88 (43.78)
13 (6.47)
13 (6.47)

	Education, n (%)
     Illiterate
     Primary
     Matriculation
     Secondary
     Graduation & above
	
193 (32.49)
176 (29.63)
169 (28.45)
38 (6.40)
18 (3.03)
	
47 (23.98)
70 (35.71)
63 (32.14)
13 (6.63)
3 (1.53)
	
80 (40.2)
53 (26.63)
45 (22.61)
10 (5.03)
11 (5.53)
	
66 (33.17)
53 (26.63)
61 (30.65)
15 (7.54)
4 (2.01)

	 Occupation n (%)
     Unemployed/home duties
    Government/Private/Business
     Retired
     Daily wager/Labor
     Others
	
388 (64.77)
108 (18.03)
57 (9.52)
13 (2.17)
33 (5.51)
	
128 (64.65)
47 (23.74)
17 (8.59)
3 (1.52)
3 (1.52)
	
146 (73)
27 (13.5)
13 (6.5)
8 (4)
6 (3)
	
114 (56.72)
34 (16.92)
27 (13.43)
2 (1)
24 (11.94)





















Supplementary Table 5: Participant follow-up characteristics and visit status
	Follow up characteristics
	Arm I
(HWC)
	Arm II
(home)
	Arm III
(home)

	Total (DR, UG)
	83
	86
	200

	Gender (M, F)
	M: 45, F: 55
	M: 52, F: 34
	M: 88, F: 112 

	Mean age (years)
	61.22
	59.1
	58.5

	Not visited, n (%)
	72 (86.7)
	71 (82.6)
	173 (86.5)

	Visited, n (%)
	11 (13)
	15 (17.4)
	27 (13.5)


DR- diabetic retinopathy, UG - ungradable 













































Supplementary Table 6: Treatment status of the participants adhering to referral instructions
	Screening outcome
	Arm I
	Arm II
	Arm III

	
	A
	B
	C
	A
	B
	C
	A
	B
	C

	Mild NPDR
	-
	-
	-
	
	-
	-
	-
	7
	advised glasses-1
no treatment-6

	Moderate NPDR 
	53
	4
	no treatment-3
	32
	3
	laser-1
next appointment-2
	-
	6
	advised glasses-3
no treatment-2
advised laser-1

	Severe NPDR
	7
	1
	Laser advised
	4
	1
	Laser and anti-VEGF
	-
	1
	laser-1

	PDR
	4
	2
	Laser-1
anti VEGF-1
	-
	-
	-
	-
	2
	laser-1
diagnostic tests next visit-1

	UG
	10
	4
	cat sr-4
	50
	11
	cat surgery-4
cat Sx appointment-3
no treatment-4
	-
	11
	cat sr-5
cat sr appointment-3
No treatment-3

	Total
	83
	11
	-
	86
	15
	-
	-
	27
	-


A - advised, B - visited, C - treatment status, Cat- cataract, Sr - surgery, UG - ungradable, VEGF - Vascular Endothelial Growth Factor. The A and B columns of arm III are empty because it is a standard-of-care arm (n=200), and all the participants were referred.































Supplementary Table 7: Reasons for not visiting the health facility (annexures) combined for all arms
	Category

	Reasons
 
	Arm I
(N= 72)
	Arm II
(N=71) 
	Arm III
(N = 173)

	Technical/data entry
 
	Wrong number
	4 (5.5)
	5 (7)
	3 (1.7)

	
	Phone no not available
	3 (4)
	3 (4.2)
	9 (5.2)

	
	Switched off
	3 (4)
	5 (7)
	9 (5.2)

	
	Not received
	3 (4)
	2 (2.8)
	6 (3.5)

	
	Number invalid
	4 (5.5)
	4 (5.6)
	7 (4)

	
	Number incoming
	3 (4)
	4 (5.6)
	4 (2.3)

	
	Not reachable
	4 (5.5)
	2 (2.8)
	9 (5.2)

	
	Phone with another family member
	2 (2.8)
	1 (1.4)
	2 (1)

	Family and social responsibilities

	Family problems
	2 (2.8)
	3 (4.2)
	25 (14.5)

	
	Dependency on family members 
	7 (9.7)
	5 (7)
	19 (11)

	
	Other family priorities
	6 (8.3)
	4 (5.6)
	10 (5.8)

	Work and occupation
demands
	Work commitments
	7 (9.7)
	4 (5.6)
	25 (14.5)

	
	Harvesting season
	3 (4)
	7 (9.8)
	12 (6.9)

	Health perceptions and competing priorities
	Eye are fine
	4 (5.5)
	6 (8.5)
	4 (2.3)

	
	Plan to visit soon 
	3 (4)
	6 (8.5)
	2 (1)

	
	Other health priorities
	4 (5.5)
	3 (4.2)
	2 (1)

	Access and practical barriers
	Problem with appointment scheduling
	4 (5.5)
	2 (2.8)
	8 (4.6)

	
	Out of station
	2 (2.8)
	2 (2.8)
	4 (2.3)

	
	Forgot appointment
	4 (5.5)
	3 (4.2)
	13 (7.5)


	



























Supplementary Table 8: Characteristics of Stakeholders Explaining Adoption
	Respondent characteristics
	PwDM
	HCP
	PO
	Research optometrist

	Male
	6
	10
	3
	2

	Female
	4
	9
	1
	1

	Mean age ± SD (years)
	60.18 ± 11.13
	38.31± 4.2 
	46.8 ± 4.6
	28.9 ± 2.1


HCP - health care provider, PO - program officer, PwDM - people with diabetes mellitus
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