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Abstract

Background

Modeling studies estimated severe impacts of potential service delivery disruptions due
to COVID-19 pandemic on maternal and child nutrition outcomes. Although anecdotal
evidence exists on disruptions, little is known about the actual state of service delivery
at scale. We studied disruptions and restorations, challenges and adaptations in health
and nutrition service delivery by frontline workers (FLWs) in India during COVID-19 in
2020.

Methods

We conducted phone surveys with 5500 FLWs (among them 3118 Anganwadi Work-
ers) in seven states between August—October 2020, asking about service delivery dur-
ing April 2020 (T1) and in August-October (T2), and analyzed changes between T1
and T2. We also analyzed health systems administrative data from 704 districts on dis-
ruptions and restoration of services between pre-pandemic (December 2019, T0), T1
andT2.
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Results

In April 2020 (T1), village centers, fixed day events, child growth monitoring, and immuniza-
tion were provided by <50% of FLWs in several states. Food supplementation was least dis-
rupted. In T2, center-based services were restored by over a third in most states.
Administrative data highlights geographic variability in both disruptions and restorations.
Most districts had restored service delivery for pregnant women and children by T2 but had
not yet reached TO levels. Adaptations included home delivery (60 to 96%), coordinating
with other FLWs (7 to 49%), and use of phones for counseling (~2 to 65%). Personal fears,
long distances, limited personal protective equipment, and antagonistic behavior of benefi-
ciaries were reported challenges.

Conclusions

Services to mothers and children were disrupted during stringent lockdown but restored
thereafter, albeit not to pre-pandemic levels. Rapid policy guidance and adaptations by
FLWs enabled restoration but little remains known about uptake by client populations. As
COVID-19 continues to surge in India, focused attention to ensuring essential services is
critical to mitigate these major indirect impacts of the pandemic.

Introduction

The COVID-19 pandemic has been with the world for over a year now. As the pandemic
unfolded, countries took various actions including stringent lockdowns, imposing internal and
external travel restrictions, and mandating face masks to stem the spread of the pandemic. Model-
ing studies, using data from in 118 low-income and middle-income countries (LMICs) suggested
disruptions to health and nutrition services would have substantial negative impacts on maternal,
child health and nutrition outcomes [1, 2]. For example, under the severe case scenario of cover-
age reductions of 40 to 52%, and wasting increase of 50%, it would result in 1,157,000 additional
child and 56,700 additional maternal deaths over 6 months [1]. In addition, models on the
impacts on economies indicated a rise in global poverty [3] and food insecurity [4] especially in
LMICs. More recently, a nutrition-focused modeling exercise that combined the impacts of eco-
nomic slowdowns and health services closures suggested that the world can anticipate substantial
increases in maternal and child undernutrition in the coming years [5].

There are indications that nutrition and health service delivery were disrupted around the
world, but little primary data is available on the extent and nature of such disruptions. More
than 50% countries reported partial disruption to antenatal care (ANC), routine immuniza-
tion, and sick child services in a key-informant based qualitative study conducted in 105 coun-
tries in five WHO regions [6]. In an online global survey, health professionals from LMICs
reported decline in availability and utilization of routine services (such as antenatal and post-
natal care), and adapting to telemedicine due to transportation restrictions or fear of transmis-
sion of COVID-19 [7]. Similar findings of decline in service were documented in a qualitative
study conducted in Nepal with a diverse group of community stakeholders [8]. Other studies
documented health professionals and frontline workers (FLWs) experiencing high levels of
stress and anxiety [7, 9]. Thus, there remains a paucity of published evidence globally and in
India on how FLWs are adapting to deliver services to women and children during the
pandemic.
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India’s lockdown approach to curtailing the spread of COVID-19 resulted in disruption to

delivery of maternal and child services at the community level. In the context of India’s malnu-
trition challenge of 38% stunting [10] and sub-optimal coverage of interventions [11], service
disruptions pose great risks to its progress toward stunting reduction, especially in a period
where progress appears to have stalled [12]. There was early recognition of the importance of
preserving essential services and a first set of policy directives to restart services were released
in March and early April 2020 [13]. The early and adaptive policy guidance signaled a strong
intent to resume services rapidly (Box 1), but little is known about how this reflected on the
ground.

India drew on its strong cadre of nearly 2.42 million FLWs including Anganwadi Workers

(AWWs) (Box 1), Accredited Social Health Activists (ASHAs), and Auxiliary Nurse Midwives

Box 1. Evolution of policy guidance for delivering health and
nutrition services in India during COVID-19

In India, the COVID-19 pandemic began to unfold in late January and the confirmed
cases quickly rose from a few hundred thousand in May to 9.5 million in early December
2020. In late March of 2020, India took stringent lockdown measures to prevent the
spread of the COVID-19 pandemic, which were subsequently relaxed. In mid-April, the
Ministry of Health and Family Welfare issued comprehensive guidance to continue pro-
vision of essential health and nutrition services. The guidance was updated periodically,
and states across India adapted it to their context or issued their own guidance.

We assessed state policy guidance from March until September 2020 among the seven
states (Bihar, Chhattisgarh, Madhya Pradesh, Odisha, Tamil Nadu, Telangana, and Uttar
Pradesh), and compared it with the national guidance. We found the guidance varied by
state and by the type of service (S1 Fig).

Village centers remained closed in all states, affecting some key services such as hot-
cooked meals and growth monitoring. However, for fixed-day events (Village Health
and Nutrition Days, VHND) for all beneficiaries, only Odisha issued early guidance,
which included instructions to frontline workers on staggering beneficiary groups dur-
ing the day and maintaining physical distance. Bihar and Uttar Pradesh issued orders in
April to hold VHND:s only in areas with risk of low rate of infection and only for a few
beneficiaries at any given time. These orders pre-dated the national guidance, which was
issued in May.

For home visits and counselling, states provided local contextually relevant guidance, in
alignment with national guidance on counselling during home visits. Only Bihar,
Madhya Pradesh, Odisha and Uttar Pradesh provided early guidance on counselling and
with an intent to reach all beneficiaries with life-stage specific counselling. Madhya Pra-
desh government encouraged FLWss to use their phones and instant messaging features
to share information and counsel groups of beneficiaries.

Early policy guidance (March 2020) was available for food supplementation across all
five states, directing FLWs to deliver food supplements to beneficiaries’ homes, although
there was no known national level directive at that time. For iron and folic acid (IFA)
supplementation and immunization, states followed national guidance, except Odisha,
which continued to provide immunization in community settings. For growth monitor-
ing, Odisha and Madhya Pradesh had guidance in place prior to the national guidance.

PLOS ONE | https://doi.org/10.1371/journal.pone.0269674  July 27, 2022

3/18


https://doi.org/10.1371/journal.pone.0269674

PLOS ONE

Disruptions, restorations and adaptations to health and nutrition service delivery in India during COVID-19

Overall, state guidance on immunization services was in alignment with the national
guidance, which included service delivery at health facilities and at restricted community
sessions. Odisha’s guidance pre-dates national guidance and included provision of
immunization on designated days in the community.

Together, the national and state policy guidance enabled service restorations. The policy
guidance evolved rapidly, responding to the evolving COVID-19 situation. While for
most services, states followed the national guidance, states were also not fully dependent
on them and contextualized it to their local needs.

(ANMs). Anecdotal insights had emerged early in the pandemic that FLWs were delivering essen-
tial products to beneficiary homes and using phones to provide counselling for beneficiaries when
services were disrupted, while navigating challenges including personal and beneficiary anxieties
related to the pandemic [14]. However, even a year into the pandemic, empirical evidence on ser-
vice disruptions as well as restorations, adaptations and challenges to service delivery during the
pandemic is severely limited, particularly from resource-poor settings like India. Therefore, together
with a network of national researchers in India, we undertook a study to: (1) Characterize the extent
of disruptions to and restorations of health and nutrition service delivery; (2) Examine geographic
and temporal variability in service disruptions and restorations; and (3) Understand FLW adapta-
tions that enabled the restoration of the delivery of routine health and nutrition services.

Methods
Context

To understand how FLWs responded to the government guidance and delivered essential
interventions during the pandemic, we built a multi-partner consortium with six research
organizations (ASER Centre- Pratham Education Foundation, CARE India/Oxford Policy
Management Ltd, Evidence for Policy Design India at Krea University [EPoD India], IFMR
LEAD KREA, International Food Policy Research Institute [IFPRI] and the Indian Council for
Medical Research-National Institute of Nutrition [NIN]). The multi-partner collaboration
process has been described previously [15].

We drew on two primary data sources: (1) cross-sectional phone surveys with FLWs and
(2) publicly available administrative data from the Health Management Information System
(HMIS).

Multi-state phone survey

We conducted phone-based interviews with 5500 FLWSs in 71 districts from seven states
(Bihar, Chhattisgarh, Madya Pradesh, Odisha, Tamil Nadu, Telangana, and Uttar Pradesh)
between August and October 2020. The sampling strategy and sample size were opportunistic
and were determined based on existing data collection opportunities within ongoing studies
or existing research collaborations with state governments. For example, the phone survey in
Uttar Pradesh was based on pre-existing contacts from the main impact evaluation of maternal
nutrition managed by IFPRI in collaboration with Alive & Thrive. In some states (Bihar, Tel-
angana, and Uttar Pradesh), we collected data from all three types of FLWs while in others, we
collected data only from AWWs. Detailed sample sizes for each type of FLW surveyed in each
state are shown in Fig 1.
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The data collection questionnaire (S1 File) drew on a framework of indicators related to
India’s National Nutrition Mission [16]. Questions on service delivery, challenges and adapta-
tions covered facility- and outreach-based interventions. FLWs were asked to recall services
they had delivered in April (during the COVID-19 lockdown) and in July-September (the one
month preceding the survey), adaptations to deal with challenges, training and incentives
received, COVID-19 related duties, and effect of COVID-19 on their households.

[] No data collection
Bl Survey states

Sample: AWW: 111, ASHA: 120, ANM: 85

MP

Sample: AWW: 330

Sample: AWW: 642

Sample: AWW: 415, ASHA: 284

Sample: AWW: 99, ASHA: 102, ANM: 102

Sample: AWW: 487

k
3

!

ANM: Auxiliary nurse midwife, AWW: Anganwadi worker, ASHA: Accredited Social Health Activist.
BR: Bihar, CG: Chhattisgarh; MP: Madhya Pradesh; OR: Odisha; TG: Telangana; TN: Tamil Nadu;

UP: Uttar Pradesh
Note: This map is created from the shapefile (an empty map) that is publicly available from
https:/github.com/datta07/INDIAN-SHAPEFILES.

Fig 1. Phone survey in India: State and sample size. ANM: Auxiliary Nurse Midwife, AWW: Anganwadi Worker, ASHA: Accredited
Social Health Activist. BR: Bihar, CG: Chhattisgarh; MP: Madhya Pradesh; OR: Odisha; TG: Telangana; TN: Tamil Nadu; UP: Uttar
Pradesh.

https://doi.org/10.1371/journal.pone.0269674.9001
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Analysis of administrative data from health systems

We used HMIS data from December 2019 to June 2020, which provide month-wise informa-
tion on provision and utilization of health services at national and sub-national (state and dis-
trict) levels [17]. We selected four indicators from the HMIS that aligned with those in the
phone survey: 1) Number of village centers / urban primary health centers that conducted Vil-
lage Health and Nutrition Days (VHNDs); 2) Number of pregnant women who received >4
ANC check-ups; 3) Number of pregnant women given 180 iron and folic acid (IFA) tablets;
and 4) Number of children aged 9-11 months who received full immunization (BCG, 3 doses
of DPT, 3 doses of OPV and measles) [18]. The administrative data complements the phone
surveys because it captures service provision and utilization before and during the pandemic
and provides insights on 704 of 733 districts in India. Data from the months after June 2020
were unavailable in the public domain at the time of the analysis.

Statistical analysis. We define three time periods to analyze disruptions and restorations
in service delivery:

o TO: The pre- COVID-19 period (December 2019, for which only administrative data are
available)

o T1: The lockdown period (April 2020, stringent lockdown time)

o T2: The post-lockdown period (July to September 2020 for phone surveys; June 2020 for
administrative data).

Using the phone survey, we compared the changes in service provision between T1 (lockdown)
and T2 (post-lock down). We summarize the challenges faced in each state and the types of adap-
tations made by FLWs to support service delivery. Although we interviewed all three cadres of
FLWs, we present findings only on AWW (n = 3118) because they were interviewed in all geogra-
phies. Findings from interviews with other FLWs were similar (not shown).

Using the administrative data, we estimated disruptions and restorations by calculating the
percentage of change in service delivery at three time points: between T0 and T1 (service dis-
ruption); between T1 and T2 (service restoration); and finally, between TO0 and T2 (service res-
toration compared to the pre-pandemic period).

Change was estimated as:

% change between T0 and T1 = ((service in T1- service in T0)/service in T0) *100.

All statistical analysis was undertaken using Stata version 16.

Ethical approval

This study received ethical approval from the Institutional Review Board at the International
Food Policy Research Institute (IRB# 00007490). Permissions for data collection were also
obtained from state governments. Oral consent was obtained from the study participants at the
beginning of the phone survey. The administrative data are publicly available at aggregate level
with no identifiers and require no additional ethical or administrative approval for their use.

Results
Characteristics of FLWs

Response rate varied by FLW cadre and state (S1 Table). On average, AWWs were 39-45 years
old and had been working for 13-17 years. In Bihar, Madhya Pradesh, Tamil Nadu, and Telan-
gana more than 90% of AWWs had phone access, whereas 75% in Chhattisgarh, 20% in Uttar
Pradesh, and <1% in Odisha had access to smart phones (S1 Table).
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Delivery of services during the lockdown (T1, April 2020) and after the
lockdown (T2, July-September 2020) based on phone survey

The village centers, which are community-level centers for delivering maternal and child ser-
vices, were not opened daily in most states in April 2020 (T1), except in Chhattisgarh. In T2,
most AWWs across states reported opening the centers except in Tamil Nadu (21%) and Odi-
sha (54%) (Fig 2).

Most AWWs (65 to 100%) reported distributing food supplements to beneficiaries in T1
and nearly all of them, across all states, reported service resumption in T2 (Fig 2). Reports of
holding fixed day services such as VHNDs varied widely across states, from as low as 2% in
Bihar or 9% in Uttar Pradesh to as high as 73-91% in Chhattisgarh and Odisha. In T2, over
80% of AWWSs reported holding a VHND.

Most AWWs conducted home visits (74 to 99%) even during the lockdown (T1) except in
Bihar (51%) and Uttar Pradesh (32%). In T2, however, 92% and 81% AWWs in Bihar and

M Jul/Aug/Sep 2020  ® Apr 2020

99 98 100 100 98 98 99 99
100 95 93 L 100
89
84
80 ® 80
60 54 60
N 44 X
40 40
21
20 I 20
0 0
BR CG MP OR TG TN UP BR CG MP OR TG TN UP BR CG MP OR TG TN UP BR CG MP OR TG TN UP
Village center open daily Distribute food supplements Conduct home visits Conduct VHND
B. Service delivery: Counselling, micronutrient supplementation, growth monitoring and support for immunization
97 99 97.6 100 og
100 100
80 80
60 60
X X
40 40
20 I 20
0 0
BR CG MP OR TG TN UP BR CG MP OR TG TN BR CG MP OR TG TN UP BR CG MP OR TG TN UP
Counsel on health and nutrition IFA supplements to pregnant Conduct growth monitoring Provide or support immunization -
women children

BR: Bihar, CG: Chhattisgarh; MP: Madhya Pradesh; OR: Odisha; TG: Telangana; TN: Tamil Nadu; UP: Uttar Pradesh; VHND: Village Health, and
Nutrition Day, IFA: Iron-Folic Acid. Note: Anganwadi workers were not asked about distributing IFA supplements in Uttar Pradesh.

Fig 2. Anganwadi worker service delivery during the COVID lockdown in April 2020 and in July/August/September 2020, by state. A. Service delivery: Opening of
village center, food supplementation, home visits, and conducting VHND. B. Service delivery: Counselling, micronutrient supplementation, growth monitoring and
support for immunization. BR: Bihar, CG: Chhattisgarh; MP: Madhya Pradesh; OR: Odisha; TG: Telangana; TN: Tamil Nadu; UP: Uttar Pradesh; VHND: Village Health,
and Nutrition Day, IFA: Iron-Folic Acid. Note: Anganwadi workers were not asked about distributing IFA supplements in Uttar Pradesh.

https://doi.org/10.1371/journal.pone.0269674.g002
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Uttar Pradesh respectively, reported conducting home visits. Barring Uttar Pradesh (14%),
more than 50% of AWWs reported providing counseling on health and nutrition in T1 and
nearly all AWWs across states reported doing so in T2. Between 11-85% AWWs reported pro-
viding IFA supplements to pregnant women in April in most states. In T2, majority of AWWs
(55-98%) across states reported providing IFA.

A majority of AWWs in Chhattisgarh (63%) and Odisha (88%) reported conducting growth
monitoring for children in T1, while in the other states only some AWWSs (12-22%) reported
doing so. In T2, majority of AWWs in Chhattisgarh, Madhya Pradesh, Odisha, and Telangana
(89-97%) reported conducting growth monitoring; but fewer AWWs s (40-56%) reported it in
other states. More than 50% of AWWSs in most states in T1 (except Bihar and Uttar Pradesh)
and in all states in T2 reported supporting immunization services (Fig 2). In addition to deliv-
ering nutrition services, AWWs performed several COVID-19 specific duties including identi-
tying households with illness, collecting information on visitors or migrants, providing
information on COVID-19, and managing quarantine centers.

Delivery of services before the pandemic (T0, December 2019), during the
lockdown (T1, April 2020), and after the lockdown (T2, June 2020) based
on health administrative data

Fig 3 shows disruption and restoration of services during the pandemic based on the adminis-
trative (HMIS) data. Between T0 and T1, on average conducting of VHND was reduced by
53%. Disruptions to conducting VHND were observed in 653 of 698 districts (Fig 3). In 288 of
the 653 districts, there was >50% reduction in conducting VHND in T1. Service disruption
varied geographically; Bihar and Uttar Pradesh, two of India’s largest states, were severely
affected. VHNDs resumed in over 80% of districts after the lockdown was lifted but remained
lower than in TO.

Between TO0 and T1, utilization of ANC, IFA during pregnancy, and immunization were
reduced by 33%, 16%, and 47%, respectively. Higher than 50% disruption was noted in 31%,
24%, and 48% of districts for ANC, IFA during pregnancy, and immunization, respectively.
Opverall, disruptions were observed in 84% of districts for ANC, 67% districts for IFA supple-
ments and 88% districts for immunization.

Uttar Pradesh had greatest disruption, followed by Bihar and Madhya Pradesh. Most dis-
tricts had restored service delivery for pregnant women and children by T2, but levels had not
yet reached TO levels yet, suggesting lingering disruptions.

Adaptations to service delivery during the pandemic

AWWSs made several adaptations to preserve service delivery during T1 and T2, including pro-
viding services at beneficiary homes, ensuring physical distancing when providing center-
based services, coordinating with other FLWs to arrange for visits to health centers for ANC
for pregnant women or arrange for visits for immunization, and using phones to deliver infor-
mation (Fig 4). Between 60 to 96% AWWSs home delivered food supplements, except in Telan-
gana, where 78% AWWs reported providing food supplements at the center. Most AWWSs
provided health and nutrition counselling (69-96%), IFA supplements (30-90%), and
reminded beneficiaries of immunization services (9-81%) during home visits.

To hold VHNDs, 33 to 86% AWWs reported asking beneficiaries to maintain distance, 29
to 69% wore masks and 22 to 80% provided sanitizer/soap and water on the VHND premises.
Finally, phones were used to adapt service delivery and supervision. Most AWWSs in Tamil
Nadu used phones for counseling or contacting beneficiaries to remind them about immuni-
zation (Fig 4). Most AWWs across all states also used phones to communicate with their
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Fig 3. Services disruption and restoration during the COVID pandemic: Results from health management information system
data. VHND: Village Health, and Nutrition Day; ANC: Antenatal Care; IFA: Iron-Folic Acid.
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PLOS ONE | https://doi.org/10.1371/journal.pone.0269674  July 27, 2022

9/18


https://doi.org/10.1371/journal.pone.0269674.g003
https://doi.org/10.1371/journal.pone.0269674

PLOS ONE

Disruptions, restorations and adaptations to health and nutrition service delivery in India during COVID-19

Adaptations to distributing food supplements
Delivered to beneficiary homes
Provided at the center

Provided rice/wheat/lentil
Adaptations to VHND

Beneficiaries - maintain distance
FLWs wore masks

Kept sanitizer/soap and water ready
Marked areas for beneficiary seating
Beneficiaries were given masks
Disinfected the VHND premises

Different groups of beneficiaries invited at different

times of the day

Held VHND only for some beneficiaries

Held VHND over multilple days

Adaptation to counseling

During home visits

At a community event/VHND

Using a phone

During ANC/PNC visit

Adaptation to providing IFA

Delivered IFA to beneficiary homes
Beneficiaries were asked to collect from AWC
Other FLWs delivered IFA to beneficiary homes

Beneficiaries were asked to collect from health facilities

During VHNDs

Adaptation to support immunization

Visited beneficiaries’ home to remind
Coordinated with FLWs to arrange transport
Remind over WhatsApp message/phone call
Made an appointment for immunization

Arranged for transport to visit the immunization venue

Coordinated with supervisor for transport

Bihar Chhattisgarh Madhya Pradesh Odisha Telangana Tamil Nadu Uttar Pradesh
N = 1070 N = 607 N=330 N=378 N=99 N = 487 N=111

[ eo G G, G T e G s
i a1l sl 12l 5 — s 10 16
[ | 20 [0 22 [ 75| 1] 2 ol 2
N 7 P 2 e e . 33 [ 45 N 63
I -l as N oz N o N 20 [ N s
| ] 40 N a3 [ o1 [N =0 22 [ 26 [N 36
|| 271 sl 22 [N 45 I 27l 16 [N 38
|| 23] 4 [ a1l s 23 [ 31 [ 34
| 13]] " | 15l 15| 1 | g | 13
I 12 I 9 l 20 I 5 I - I : . 24
[ | 10 g | 10 B0 23l 20 20 14
| 3 ol 1| 1l s 5| 3
89 83 % 89 69 70 87

33 10 70 51 17 18 20

14 5 1 11 11 76 20

9 0 28 4 13 27 0

I - s - ] | 40
| 37l 16 [N 2l 1l ol 221 20
O 1l sH 15[l 13 [0 21 i | 30
0 10l 70 16| )] | 17 R EN | 10
- - - I ol 20 -

I N 30 I o5 N 42 [ £ 9
|| 28l 11 [l 27 31 [ 48 I PEY | 7
0 10 10 20 18 [ 20 I 64 2
| 71 all 6l 7l 35l 6l 2
| 3 ol 21l EY | 13| 1] 2
0 oll 6| 1] 1 ol 4

Values are percentage. VHND: Village Health and Nutrition Day; FLW: Frontline workers; ANC: antenatal care; PNC: postnatal care; IFA: Iron-folic acid;
Note: Data on adaptations to provision of IFA are based on Auxiliary Nurse-Mid-Wife reports in Uttar Pradesh

Fig 4. Adaptations made to provide services during COVID-19 pandemic (April 2020). VHND: Village Health and Nutrition Day; FLW: Frontline workers; ANC:
antenatal care; PNC: postnatal care; IFA: Iron-folic acid. Note: Data on adaptations to provision of IFA are based on Auxiliary Nurse-Mid-Wife reports in Uttar Pradesh.

https://doi.org/10.1371/journal.pone.0269674.9004

supervisors in T1 and continued to do so during T2, although in-person communication
increased in T2 (S2 Fig). Majority of AWWs demonstrated knowledge of measures for protec-
tion against COVID-19 (S2 Table).

Challenges in delivering services during the pandemic

Challenges faced in delivering services varied across states (Fig 5). Nearly a third of AWWs
cited walking long distances and lack of transport as challenges. Except in Chhattisgarh (12%)
and Odisha (7%), some AWWs in other states (between 23 and 36%) reported beneficiaries’
resistance to home visits. Some AWWs (12-21%) in some states also reported that communi-
ties were angry with them, while almost a third in Bihar, Madhya Pradesh, and Uttar Pradesh
also reported being scared to home deliver food supplements.

Resources and FLW training to respond to COVID-19. Reported receipt of personal
protective equipment (PPE) varied widely; 28-90% AWWs reported receiving masks, 5-62%
gloves, and 7-70% sanitizer/soap. More than half the AWWSs across states reported receiving
training on COVID-19 symptoms, protecting oneself, and communicating with the commu-
nity (52 Fig).
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Fig 5. Challenges faced by Anganwadi workers (AWWs) in delivering services during COVID-19 (April 2020). Note: Anganwadi Workers: Frontline workers in
India’s Integrated Child Development Services Scheme.

https://doi.org/10.1371/journal.pone.0269674.9g005

Discussion

This study draws on two data sources to assess disruptions, restorations and adaptations to
health and nutrition service delivery in multiple states across India during COVID-19. Major-
ity of AWWs reported low service provision including opening of village centers, holding of
VHND, immunization and growth monitoring during the lockdown. These services, however,
were restored after the lockdown with some adaptations. Health system administrative data
supported findings of widespread service disruptions across India in April 2020. In June 2020,
most services had begun to be restored but were below the pre-pandemic coverage levels.
FLWs used a variety of adaptive mechanisms to deliver services, but also noted facing chal-
lenges such as fear of visiting homes, beneficiaries’ resistance to FLWs, and transportation
difficulties.

Center-based services such as VHND and immunization were most disrupted, whereas ser-
vices that were amenable to delivery via home visits or using technology were less likely to be
disrupted. After the country-wide stringent lockdown was relaxed, state-specific guidelines on
service delivery were implemented based on the differences in the COVID-19 case scenarios.
The centers were not opened for routine service delivery across states given the pandemic situ-
ation. These disruptions are aligned with global findings where almost every country reported
some extent of service disruptions. Among the 105 countries in the five WHO regions, 80%
had essential healthcare packages in place prior to the pandemic and 66% of all countries had
identified a coreset of services to continue during the pandemic. However, 56% of all countries
reported disruptions to ANC and 61% to immunization services [6], both of which are center-
based services in most countries.
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Findings from the administrative data bolster the insights on service disruptions reported
by the AWWs in the phone survey. Disruptions were large and extended across the country,
especially in states such as Uttar Pradesh, Bihar and Madhya Pradesh. With an annual birth
cohort of nearly 8.3 million (35-9% of all babies born in India) in these states [19], the disrup-
tions in these large states would likely have a disproportionate impact on health outcomes as
has been observed with disproportionate burden of stunting prevalence [20]. Although the
findings on restorations are promising, the comparison with the pre-COVID timeframe indi-
cates that full restoration remains a challenge. This has implications for India’s progress
towards meeting nutrition goals, especially in states where pre-pandemic challenges were
already substantial [21]. Continued analyses of administrative data can help assess the pace
and extent of the restoration. By end of 2020, service delivery related to IFA supplementation
was restored at the pre-pandemic level, as shown in HMIS dataset available on the dashboard
tracking anemia prevention program in India [22]. At the time of writing this paper, adminis-
trative data after June 2020 remains unavailable in the public domain.

Across all states, food supplementation was the least affected service in our study, likely
because these were dry commodities available at village centers and could be home delivered
with minimal contact. In addition, under the National Food Security Act [23], the government
is mandated by the law to ensure food supplementation for women and children in the first
1,000 days; therefore, it is likely, policy guidance was issued for door-step delivery of food com-
modities. In the context of rising food insecurity due to COVID-19 [4, 24], lack of access to
nutritious, safe, and affordable diets could exacerbate maternal and child malnutrition [7, 25,
26]. Such food supplementation programs could act as a safeguard against dire outcomes in
the interim, at least partially, while efforts are made to strengthen the food systems to deliver
for nutrition.

In our study, FLWSs used a variety of approaches to adapt service delivery in ways that
ensured reach of at least some key services. For example, food and micronutrient supplements,
which are usually provided at centers, were home delivered in several states, while a directive
was issued to provide direct benefit transfer to the beneficiary bank account instead of provid-
ing food supplements in Bihar. When services such as VHNDs were conducted in-person at
the centers, measures were taken to stagger beneficiary visits, maintain physical distance, wear
masks, and ensure hygiene. Similar precautions and adaptations were reported from across the
globe such as social distancing inside the clinics, instituting additional cleanliness measures,
spacing appointments [7], using telemedicine [7, 25], adjusting supply chain or ways of dis-
pensing medicines, redirecting patients to alternate health care facilities, digital health and
intensified communication [6].

Counseling, which is usually provided at the center or during home visits, was provided
over phones, especially where most FLWs had mobile phones. These findings are promising
given the evidence for mobile technology-based interventions in improving delivery of mater-
nal and child health services [27-29] as well as health practices. As mobile phone access
increases both among FLWs and beneficiary populations, technology could have great poten-
tial to strengthen delivery, particularly during challenging times. However, without clear
guidelines for care provision, improvement of infrastructure and technological literacy, and
addressing financial barriers, inequities in access to healthcare are likely to become exacer-
bated [30].

Policy guidance plays an important role in signaling priorities for service delivery in India.
In this case, early policy guidance in March 2020 prioritized reinstating of services through
reimagining delivery modalities for food supplementation. This was followed by guidance in
April 2020 for ANC, immunization, IFA supplementation, and much later for vitamin A sup-
plementation. In addition to national policy prioritization, however, there was state-level
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variability both in issuance of state-level guidance and implementation of that guidance

(Box 1) [31]. The pace and extent of state guidance could reflect pre-existing state-level policy
prioritization of health and nutrition and state-level implementation capabilities. It is plausible
that states such as Chhattisgarh and Odisha which had strong pre-pandemic policy support for
nutrition and strong delivery systems [32, 33] were able to respond relatively quickly to restore
services. Global data also indicate that disruptions were greater in LMICs compared to upper-
middle and high-income countries [6], which could reflect differences in the strength of their
health systems.

Globally, FLWs are well-recognized to be central to health systems in LMICs and play a
major role in improving maternal and child health outcomes [34]. Our study indicates that
FLWs were indeed continuing to deliver services despite logistical challenges, personal fears of
contracting the virus, social challenges of being feared and shunned by the community, and
uneven receipt of protective equipment. Pre-pandemic, India’s FLWs were already operating
within a complex milieu of personal, community, and organizational factors and managing
multiple challenges with limited support [35]. In the context of the challenges imposed by
COVID-19, where FLWs are performing additional COVID-19 duties, it is imperative that
they receive the necessary support including PPE, psychosocial support, travel and other allow-
ances [36]. Particularly, it is important to recognize that the pandemic has affected AWWS’
lives as well and proving them a supportive environment is critical to their motivation (Box 2).
As home visits are an important platform for service delivery, it is equally important to raise
community awareness of FLW duties during the pandemic to ensure FLWs’ safety and
acceptance.

Some limitations of the study are worth mentioning. Our study was conducted during the
pandemic and therefore the assessment of service provision was conducted using phone inter-
views. There is potential for desirability bias from self-reported data and over-reporting of ser-
vice delivery, and this could have been further amplified because of phone-based interviews
[37]. Data on service provision during the lockdown (April 2020) was collected retrospectively
(after 3-5 months) which could have potential recall bias. The primary data collection did not
use uniform or representative sampling frames across states, thus limiting generalizability or
assessment of differences. However, the similarity of findings across the phone surveys and the
administrative data lend credibility to the survey results and enhance generalizability. This
similarity also suggests that if countries are unable to restore routine monitoring information
systems during an emergency, rapid phone-based surveys of providers could be an efficient
means to obtaining information on the status of service delivery. Finally, household surveys
are essential to understand the full extent of the impact of disruptions and restorations on the
beneficiary-level coverage of these services. Although FLWs report delivering services, it is
likely that not all beneficiaries are utilizing them due to travel restrictions or fear of contracting
COVID-19 [38].

Conclusion

Our study, built on a national multi-partner collaboration, has generated data from phone-
based surveys across several states in India. Complemented by an analysis of administrative
data, it provides insights on service disruptions, restorations, challenges, and adaptations
across India. A key feature of our study is the collective effort of different organizations to
invest in large-scale data collection using remote survey techniques during the pandemic. The
findings on restorations and adaptations are promising; however, they are indicative of how
both pre-existing inequalities and capabilities across states have had implications for adapting
service delivery during a crisis.
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Box 2. Impact of COVID-19 on the lives of AnganwadiWorkers
(AWWs) in seven states in India

India’s policy framework for nutrition covers most of the evidence-based interventions
in the first 1000 days. These interventions are delivered through its two large-scale
national programs-the Integrated Child Development Services (ICDS) and the National
Health Mission (NHM) by three cadres of frontline workers—Anganwadi Workers
(AWWs, 1.3 million), Accredited Social Health Activists (ASHAs, 0.92 million), and
Auxiliary Nurse Midwives (ANMs, 0.2 million). Most interventions are delivered at the
community level at the Anganwadi centers and during home visits. AWWs provide ser-
vices to adolescent girls, pregnant and lactating mothers, and children aged between 0 to
6 years; the services include food supplementation, health and nutrition counseling,
growth monitoring and referral services, support immunization, health check-ups, and
pre-school education. ASHAs are recruited one per 1000 population to raise awareness
about health and its social determinants and promote existing health services and facili-
tate their utilization. ANMs are present at the sub-center level and provide maternal and
child health care services. In 2016, at the national level, the highest level of coverage for
key nutrition interventions was about 65%, and for most it was approximately 50% or
less, indicating sub-optimal coverage.

During the pandemic, AWWs continued to deliver essential services, adapting to the
conditions imposed by the pandemic. In addition, they conducted surveys to identify
households with illness, collected information on visitors or migrants, provided infor-
mation on COVID-19, and managed quarantine centers (S2 Fig).

COVID-19 upended lives of millions of people, disrupting livelihoods, economy, food
security, and health care services; the personal lives of AWWs in India were no excep-
tion. The types of challenges faced by AWWs varied by state (S3 Table).

* 37-65% of AWW households were affected by unemployment or loss of income
o 15-54% of AWWs faced challenges in procuring food
o 28-47% of AWWSs were affected by shop closures

o 21-32% of AWW households faced difficulties due to long distance travel restrictions

Fear of family members getting sick, burden of additional home duties, and traveling
long distance for work were some other challenges faced by some AWWs in some
states.

Despite many personal challenges, the AWWs persevered and continued to provide ser-
vices putting themselves and their families at risk. Similar challenges were reported by
other cadres of frontline workers. It is seldom that these workers are treated with the dig-
nity, respect, and remuneration they deserve.

India’s strong cadre of health and nutrition FLWSs has played a tremendous role in service

restorations in difficult times, and the pandemic has revealed, yet again, the importance of sup-
porting these FLWs across India. In the context of the ongoing COVID-19 surge in India [39],
and the strong likelihood of subsequent waves, there remains an urgent need to reduce gaps in
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training, PPE, and incentives to help FLWs safely restore of routine services. Given that little is
known about the impacts of service disruptions or restorations on coverage and equity of ser-
vices, further insights are also needed from household data. Finally, the promising role of tech-
nology as an option for delivering counseling services should continue to be studied.
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