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Purpose: The effectiveness of Accredited Social Health Activists (ASHAs) with and without monetary 
incentive in uptake of diabetic retinopathy (DR) screening at community health center (CHC) was compared 
in South Gujarat, India. Methods: In this non‑randomized controlled trial, ASHAs were incentivized to 
refer people with diabetes mellitus (PwDM) from their respective villages for DR screening after people 
were sensitized to DM and DR. The minimum sample size was 63 people in each arm. Results: Of 162, 
50.6% were females, 80.2% were literate, 56.2% were >50 years, 54.3% had increased random blood sugar 
(RBS), and 59.9% had diabetes for 5 years. The percentage of screening was significantly higher [relative 
risk (RR) = 4.37, 95% confidence interval (CI) 2.79, 6.84] in ASHA incentive group and health education (HE) 
group (RR = 3.67, 95% CI 2.35, 5.75) compared with baseline. Providing incentive to ASHAs was not found 
to be of extra advantage (RR = 1.19, 95% CI 0.89, 1.57). The likelihood of uptake of screening was higher 
among uncontrolled PwDM, poor literacy, and higher duration of diabetes in incentive phase (P < 0.001) 
compared with HE. The results show that age (P = 0.017), education (P = 0.015) and level of RBS (P = 0.001) 
of those referred were significantly associated with incentives to ASHAs. Conclusion: ASHAs can be used 
effectively to refer known PwDM for DR screening especially when DR screening program is introduced in 
population with low awareness and poor accessibility. When incentives are planned, additional burden on 
resources should be kept in mind before adapting this model of care.
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The burden of diabetes mellitus (DM) and its consequent 
morbidities is increasing globally. According to the World 
Health Organization (WHO), globally there are 422 million 
people with DM (PwDM) in 2014.[1] In India, there are 
72.9 million PwDM in 2017and the numbers would rise to 
approximately 100 million by the year 2030.[2] The major cause 
of blindness due to DM is diabetic retinopathy (DR) which is 
a specific microvascular complication of DM. It is estimated 
that 10%–25% of the population with diabetes have DR[2] and 
others have the potential to develop over the period of time.[3‑5] 
In India, 12 million PwDM are estimated to have DR. Effective 
programs for prevention of blindness from DR require good 
uptake of screening among known PwDM for timely treatment.

In India, tele‑ophthalmology has been found to be 
cost‑effective for DR screening where fundus images are read 
remotely and treatment offered.[6] This newer technique is being 
used to screen for DR at our vision centers located in tribal 

areas. Mobilizing PwDM for DR screening to the location where 
the fundus camera is placed was a challenge. This could be 
potentially increased with help of village‑level health workers. 
The Accredited Social Health Activist (ASHA) volunteers are 
one such category personnel who could be engaged to increase 
DR screening in rural India because they are already performing 
several health promotion activities and specifically cataract case 
detection in ophthalmology.[7,8] ASHA volunteers often work 
on incentives, usually fixed by the Government of India. In this 
study, we examined the impact of the ASHA volunteers for DR 
screening promotion with and without incentives.

Methods
This was a nonrandomized controlled trial study that was 
conducted in two phases at a base hospital in the tribal area 
of South Gujarat. In the first phase, 55 ASHA volunteers were 
trained at the base hospital to educate people on DM and DR 
using the printed information‑education‑communication (IEC) 
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materials. In the second phase, the same ASHAs were given 
case‑specific incentive for PwDM facilitated for DR screening. 
The difference was then analyzed to gauge the effect of these two 
interventions on the uptake of referrals for DR screening at CHC.

A minimum sample size of 274 diabetic patients from the tribal 
area (α = 0.05, power = 80%, maximum difference = 20%) was 
required to detect differences in the uptake of screening between 
three phases (calculated using sample size for two proportions 
adjusted for alpha). We assumed an attrition rate of 10%.

All PwDM above age 15 years were included. People 
with juvenile diabetics and those with terminal illness were 
excluded from the study. Ethical committee of Divyajyoti Trust, 
Mandvi‑Surat approved the study. The study followed the 
tenets laid down under the Declaration of Helsinki.

After 2 months of baseline screening of PwDM reporting at 
CHC, the first phase of intervention was implemented after a 
meeting of ASHAs was convened in April 2018. They were oriented 
to motivate PwDM to the community health center (CHC) where 
a fundus camera was installed for DR screening. ASHA volunteers 
were given the printed IEC materials in local language (Gujarati) 
and requested to use them for increasing awareness among 
PwDM in the village. People referred by the ASHA workers were 
identified from the specific referral slip from the ASHA volunteers 
of that particular population area. The uptake of referrals for DR 
screening at CHC was documented.

The second phase of intervention started after another 
meeting was convened where the same ASHA workers 
were informed of the monetary incentive of Indian National 
Rupees (INR) 30 for referring one patient for DR screening and 
INR 100 if patients received treatment for DR at the base hospital. 
This incentive was reimbursed to the ASHA workers only after 
screening and/or treatment was completed. People referred by 
the ASHA workers were identified from the specific referral slip 
from the ASHA volunteers of that particular population area. The 
uptake of referrals for DR screening at CHC was documented.

Data were analyzed by EpiInfo software after ensuring 
completeness of data. Chi‑square test and two‑sample test of 
proportion were applied to analyze data.

Results
A total of 300 PwDM were included in the study (between May 
and December 2018). The first phase (no monetary incentive) 
took 5 months’ time to achieve the target number of PwDM and 
the second phase (monetary incentive) took 3 months to achieve 
the target population. A total of 22 PwDM were screened in the 
baseline period, 75 in the health education (HE)‑only phase and 65 
in the ASHA worker incentive, respectively. The data regarding 
the screened DM patients (n = 162) were measured and reported.

In 2 months’ baseline period, 22 PwDM [68% male, mean 
age 55.5 years, mean random blood sugar (RBS) 147.5 mg%] 
reported to the CHC for DR screening [Table 1].

In the first phase, 75 PwDM (33 male, 42 female; average 
age 53.8 years; RBS 153 mg%) reported for DR screening 
over 5 months. In the second phase, 65 PwDM (32 male, 
33 female; average age 52.3 years; RBS 195 mg%) reported for 
DR screening over the period of 3 months [Table 1].

A total of 300 (men 172, women 128) PwDM were registered 
at CHC. In the final analysis, 54% (n = 162) received DR 
screening [Fig. 1].

The average number of PwDM screened per month in 
each of the three study periods was 11, 15, and 22 in the 
no intervention, HE, and ASHA worker incentive periods, 
respectively [Fig. 2].

Descriptive statistics of the different characteristics measured 
are shown in Table 2. Of 162, 50.6% were females, 80.2% were 
literate, 56.2% were >50 years, 54.3% had uncontrolled RBS, and 
59.9% had diabetes for 5 years or more. Statistically significant 
differences in the proportion of PwDM were observed in 
different levels of education, RBS, and duration of diabetes 
compared with three groups.

The overall percentage of screening was 54%, of which 
the highest DR screening was observed in the ASHA 
worker incentive phase. We compared the percentage of 
screening in the ASHA worker incentive phase and HE‑only 
phase with respect to the baseline [Table 3]. The results 
indicated that the percentage of screening was significantly 
higher [relative risk (RR) = 4.37, 95% confidence interval (CI) 
2.79, 6.84] in the ASHA worker incentive group and HE 
group (RR = 3.67, 95% CI 2.35, 5.75) compared with baseline. 
We also compared the two intervention groups and found no 
significant difference (RR = 1.19, 95% CI 0.89, 1.57), that is, 
providing incentives to ASHAs was of no extra advantage. 
When the characteristics of PwDM reporting for screening 
across the two intervention groups [Table 1] were compared, 
the likelihood of uptake of screening was higher among 
uncontrolled diabetes, poor literacy, and higher duration of 
diabetes in ASHA incentive phase (P < 0.001) compared with 

Table 1: Mean age and random blood sugar in study sample

Age Age Random blood sugar

Mean±standard 
deviation (years)

Mean±standard 
deviation (mg%)

No intervention, n=22
Male (n=15) 55.1±7.49
Female (n=7) 56.4±11.81
Total 55.5±8.82 147±10.4

Health education, n=75
Male (n=33) 52.4±10.09
Female (n=42) 55.0±10.21
Total 53.9±10.18 153±28.4

ASHA incentive, n=65
Male (n=32) 50.1±11.69
Female (n=33) 54.3±11.60
Total 52.3±11.75 195±38.1

ASHA=Accredited Social Health Activist

Figure 1: Phase‑wise patient distribution along the time period of the study
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HE‑only phase. There was no difference across gender and 
age in uptake of screening across the two intervention phases. 
The graded serial nature of intervention suggests that when 
ASHAs were given incentive, they were able to dedicate more 
time to motivate and facilitate PwDM who are least likely to 
get DR screening, to report for screening, that is, poor literacy, 
poor blood sugar control, and greater duration of diabetes.

Discussion
There are countries where community health workers are 
employed full‑time by the governments with salaries and 

there are some countries where they are employed as part‑time 
workers with result‑oriented incentives. ASHAs fall in the latter 
category.[9] In India, the ASHA is the cadre which acts as an 
interface between the community and the health system, as 
agents of social change for health promotion and are the main 
pillars of achieving government policy goals at grassroot level.[9]

DR is the sixth major cause of blindness and visual 
impairment in India.[10] Therefore, DR screening assumes 
enormous importance by sheer magnitude of the problem 
in India. This service must be simple and less expensive to 
be effective in a resource‑constrained economy like India. 
According to Diabetic Retinopathy Study (DRS) and Early 
Treatment Diabetic Retinopathy Study (ETDRS), 90% of severe 
visual loss can be reduced by just laser photocoagulation, when 
performed on time.[11,12]

There are many modalities available for DR screening. The 
sensitivity of retinal photography by fundus cameras is higher 
than direct ophthalmoscopy,[13,14] and even single‑field retinal 
photographs read by retinologist or trained ophthalmologists 
are effective.[13]

To our knowledge, this was the first study conducted to 
determine the impact of incentives to ASHAs for DR care in 
India. Lack of awareness about DR‑related visual impairment 
and blindness was found to be one of the main reasons in 
studies conducted in India.[15,16] The ASHAs could bridge this 
knowledge gap and might act as an agent for nudging more 
people to avail DR screening at the primary care level at the 
CHCs. Our study showed an increase in PwDM reporting 
for DR screening after ASHAs were incentivized, though this 
increase was only marginal, from an average 15 people a month 
to 22 people a month. Even though this increase is marginal 

Table 2: Descriptive statistics of different characteristics among screened diabetic patients

Characteristics Categories No intervention 
(n=22) f (%)

Health education 
(n=75) f (%)

ASHA worker 
incentive (n=65) f (%)

P

Gender Male 15 (68.2%) 33 (44%) 32 (49.2%) 0.137
Female 7 (31.8%) 42 (56%) 33 (50.8%)

Education Low literacy (illiterate and primary education) 8 (36.4%) 5 (6.7%) 19 (29.2%) <0.001*
Literate (>primary education) 14 (63.6%) 70 (93.3%) 46 (70.8%)

Age (years) ≤50 7 (31.8%) 35 (46.7%) 29 (44.6%) 0.461
>50 15 (68.2%) 40 (53.3%) 36 (55.4%)

Random blood 
sugar (mg/dL)a

Controlled (<160 mg/dL) 10 (45.5%) 57 (76%) 7 (10.8%) <0.001*
Not controlled (≥160 mg/dL) 12 (54.5%) 18 (24%) 58 (89.2%)

Duration of 
diabetes (years)

≤5 22 (100%) 43 (57.3%) 32 (49.2%) <0.001*
6‑10 0 (0%) 20 (26.7%) 13 (20%)
≥11 0 (0%) 12 (16%) 20 (30.8%)

*Statistically significant at 5% level of significance. aRandom blood sugar ≤160 is controlled and >160 was defined uncontrolled. ASHA=Accredited Social Health 
Activist

Table 3: Percentage of screening of DR in three different phases of the study

Screened Not screening Total RR (95% CI) P

No intervention 22 (7.3%) 278 (92.7%) 300 ‑ ‑
Health education 75 (27.0%) 203 (73%) 278 3.67 (2.35, 5.75)b <0.001#

ASHA worker incentive 65 (32%) 138 (68%) 203 4.37 (2.79, 6.84)c <0.001#

DR=Diabetic retinopathy; RR=Relative risk; CI=Confidence interval; ASHA=Accredited Social Health Activist. #Statistically significant at 2% level of significance, P value 
adjusted for Bonferroni correction. bRR of screening comparing health education vs no intervention. cRR of screening comparing incentive to ASHA vs no intervention

Figure 2: Number screened per month in different phases – 
pre‑intervention, post health education by ASHA workers and 
post‑incentive to ASHA workers
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in number, but qualitatively, incentive to ASHA improved 
uptake of DR screening among those who were least likely to 
be screened, for example, uncontrolled PwDM, low literacy 
group, and those with long duration of diabetes. Similar to 
other reports, this study also suggested that people with 
better diabetes control and higher education are more likely 
to get screened compared with those with poor medication 
compliance and lower literacy.[17‑23] The number attending each 
month during the HE period was relatively stable, but after 
a peak, the number declined in the ASHA worker incentive 
period. It would be interesting to monitor the monthly DR 
screening trend for a longer duration post incentive phase.

As far as the limitations of the study are concerned, 
because the study was embedded in an ongoing program, 
all the characteristics of interest for all 300 PwDM were not 
available. The funds available for the study were small, 
limiting the duration of the study. These factors limited the 
analysis for likelihood for uptake of screening across the 
two phases. A study with larger sample size and duration 
of implementation is required to further understand the 
impact of ASHA incentives over HE by ASHA for increasing 
the likelihood of DR screening among PwDM in rural/tribal 
areas.

Conclusion
Monetary incentives are not sustainable; in the short run, it 
may be beneficial but in the long run it needs to be phased out 
and education and self‑care by nonincentivized mechanism 
should drive PwDM for DR screening into the systems but 
ASHAs can be used effectively to refer known PwDM for DR 
screening especially when DR screening program is introduced 
in population with low awareness and poor accessibility to 
increase uptake of DR screening. This study showed that 
monetary incentive to the ASHAs has a potential to help a 
marginal or better yield of people for DR screening. Further 
studies with comparison design (more variables) and longer 
duration are required to further understand the sustainability 
and long‑term impact implications.
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