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Embracing pluralism for effective pandemic response: COVID-19 knowledge and
practices of informal and formal primary care providers in India.

Abstract

Background: In low and middle-income countries with pluralistic health systems primary
care is typically provided by formal and informally trained health workers practicing several
systems of medicine. In India, informal providers (IP) are usually first contact primary care
providers for rural patients. As such, patients with COVID-19 symptoms will likely first visit
an IP. This study assesses COVID-19 knowledge and management of suspect cases of IPs,
trained practitioners of Indian systems of medicine (AYUSH), and allopathic medical doctors
in India.

Methods: In a 2019 household survey we identified primary care providers who had served
patients in the last month in the state of Bihar in eastern India. Providers were contacted via
telephone in July 2020 when Bihar was experiencing a rapid increase in COVID cases. Using
checklists we interviewed 452 IPs, 57 AYUSH practitioners, and 38 doctors (including 23
government doctors) from 224 villages across 34 of 38 districts in Bihar. The majority (96%)
of sampled providers worked in a private health facility.

Findings: Most IPs and other private primary care providers reported no COVID-19 related
engagement with government or civil society agencies. For them the principal source of
COVID-19 information was television and newspapers. IP had reasonably good knowledge
of typical COVID-19 symptoms and prevention, and at levels similar to medical doctors.
However, there was low stated compliance among IPs (16%) and qualified primary care
providers (15% of MBBS doctors, and 12% of AYUSH practitioners) with all WHO
recommended management practices for suspect COVID-19 cases. Nearly half of IPs and
other providers intended to treat COVID-19 suspects.

Interpretation: Poor management practices of COVID-19 suspects by rural primary care
providers weakens government pandemic control efforts. Government action of providing
information to IPs, as well as engaging then in contact tracing or public health messaging can
strengthen pandemic control efforts.

Word count: 3,970

Strengths and limitations of this study

e This is the first large-scale survey to document informal provider (IP) and other
private primary care provider COVID-19 knowledge, and case management practices
in India.

e The study was conducted during the COVID-19 pandemic in the state of Bihar, India
by contacting primary care providers by phone; as such, it provides insight into the
practices of primary care providers during the pandemic.

e In LMIC:s like India which have a large presence of informal providers in the health
workforce, rural COVID-19 suspects will likely first visit an informal provider first;
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as such, study findings have important implications for pandemic control strategies in
LMIC:s like India.

This study is based on telephonic survey of primary care providers in Bihar and their
stated practices may not fully reflect what they actually do in practice.
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Introduction

Many low and middle-income countries have pluralistic health systems where clinical care
providers practice several systems of medicine. This pluralism is further exacerbated by the
presence of both formal and informally trained health workers, particularly in the primary
care space. In India, informal providers (IP) are ubiquitous in the health workforce. IPs
service a large share of primary care visits and are typically the first contact providers for
patients seeking ambulatory care in rural or poor urban areas (1,2). As such, patients in these
areas with common COVID-19 symptoms such as fever, fatigue, cough, or diarrhea, would
likely first visit an IP. During disease outbreaks there is concern about how well health care
providers are informed about the disease and its management, particularly when knowledge
about the disease is rapidly changing. During previous outbreaks, such as SARS, MERS and
Zika, collecting real-time information on provider knowledge and understanding of an
emerging disease case management has supported response efforts by improving triage
procedures and reducing infections in health care settings (3,4). Yet, despite the large
presence of IPs in the primary care workforce little is known about their knowledge and
practices related to COVID-19.

IPs have no formal medical training from a recognized institution, though they commonly
have some form of informal training (5). In several countries, IPs are a substantial presence in
the health workforce - they constitute around 88% of all health care providers in Bangladesh,
and 77% in Uganda (5). India’s pluralistic health system has a variety of formal and informal
primary care providers — IPs, qualified AYUSH! physicians and allopathic doctors. IPs
comprise between 24% to 43% of the health workforce in India, depending on how they are
defined (6,7). IPs comprise a large share of the rural primary care health workforce - around
70% in rural compared to 31% of urban clinical care providers (7). Smaller scale state studies
also indicate a large presence of IPs — for example one study found that in a district in the
state of Karnataka 74% of the clinical care providers were IPs, while in a district in
Uttarakhand, their share was 79% (1). People seek care from IPs for a number of reasons,
including trust in the care IPs provide, proximity, and lower cost (8).

Indian IPs are a heterogenous group of medical providers who can practice allopathic, or
Indian systems of medicines, or a mix of these(1). IPs typically treat common illnesses like
fever, diarrhea, and respiratory conditions and play an important role in referring cases to
higher-level health facilities(1). The few studies on IPs in India report a range of clinical
experience — including certificate courses in allopathic and Indian systems of medicine, or
apprenticeships with qualified clinicians (1). Studies on IP treatment practices find that they
produce poor quality care, though they might be knowledgeable about treatment protocols
(5). Interestingly, studies that have compared IPs with qualified primary care doctors find
only small differences between them in protocol adherence, and no differences in the
likelihood of giving a correct diagnosis or treatment (9).

Over the past year, several studies have assessed healthcare provider knowledge and
perceptions of COVID-19. These studies have focused on qualified providers and report
good knowledge of COVID-19, though there are important gaps to be addressed as best
practices evolve over time (10). Studies among health providers in low- and middle-income

1 AYUSH are trained practitioners of Indian systems of medicine and homeopathy i.e. Ayurveda, Yoga, Unani,
Siddha and Homeopathy.
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settings have echoed the broader literature by reporting good knowledge of COVID-19
symptoms and prevention, but gaps in case management protocols (11,12). In India, studies
on the knowledge and practices of health care professionals such as doctors, medical
residents, medical students, and other formally trained health workers reported high levels of
knowledge of COVID-19 symptoms, and preventive measures, but do less well on case
management (13—15). To the best of our knowledge, no study has attempted to document
knowledge and practices related to COVID-19 among IPs. In general, studies on SARS and
MERS reported that health care providers had good understanding of disease symptoms and
prevention but did poorly on protocols for case management (16—19).

In this study we aim to understand the knowledge and practices of formal and informal
primary care providers — [Ps, AYUSH physicians, and allopathic doctors - related to COVID-
19. Our study is based on a telephonic survey of primary care providers in the state of Bihar
in eastern India. Understanding the knowledge and practices of IPs and other primary care
providers in the context of the COVID-19 pandemic has important implications for the health
care that communities receive, and more importantly, for the government’s pandemic
response.

Bihar (population 100 million) is among India’s resource poor states. Although the state has
made important gains in population health over the last few decades, it remains among the
poorer performing states of India. Bihar’s health system is under resourced, particularly for
dealing with the COVID-19 outbreak(20). Its pluralistic health system is characterized by a
large presence of informal providers. Our survey of primary care providers in the state
indicated that 66% were IPs, 19% AYUSH physicians, 11% allopathic doctors, and 4% had
other types of training (authors calculation based on 2020 provider survey). Further, around
68% of first contact primary care visits were to IPs, and around 59% of all primary care visits
were to IPs (authors calculation based on 2020 household survey). At the time of this study in
the first half of July 2020, Bihar (India) was experiencing a rapid increase in the number of
COVID-29. Cases increased from around 1,000 (27,000) cases per day in mid-July to a high
of 3,800 (90,000) in mid-September. The lockdown that was imposed across India in mid-
March had severely affected the national economy and sent thousands of migrant workers
back to Bihar from cities across India. The spread of COVID-19 in rural Bihar has been
attributed to the return of migrant workers(21).

Methods

This paper is based on a cross sectional survey of primary health care providers in rural Bihar
conducted via telephonic interviews. The survey was conducted from 15t to 15t July 2020, a
period of rapid increase in the COVID-19 cases in the state.

Study sample: The primary care providers in this study were identified from a parent
household survey conducted in Bihar between November 2019 and March 2020. This
household survey was conducted to understand primary care seeking patterns. In this survey,
70 blocks across Bihar’s nine divisions were selected using stratified systematic random
sampling. Within each block, five villages were selected using PPS sampling. In each village,
a probability sample of 30 households were selected using segmented random sampling. The
household survey covered 70 blocks, 343 villages across all 38 districts in Bihar; a total of
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8,356 households, and 39,477 individuals were sampled. Of the individuals sampled, 15,811
(40%) reported being ill in the past month, and 10,617 (71%) of them sought care outside
their home.

Respondents who sought care outside home were asked to report details of the providers
visited. We collected phone numbers and geolocations of these providers (if they were within
5 kilometers of the village) were collected with the idea of surveying these providers at a
later date. Given the outbreak of coronavirus in March 2020 in India, the provider survey had
to be suspended. However, we felt that we could contribute to the state’s COVID-19 response
by contacting these providers via telephone to understand their experiences during the
outbreak. Any provider identified through the parent study were eligible for inclusion in the
telephone survey.

A total of 9,497 provider contacts were recorded in the household survey. After cleaning to
remove drug shops, duplicate providers, incomplete contact information we obtained telephone
numbers of 1,138 private providers across 256 villages. Further we contacted a maximum of
three providers per village, which reduced the target sample size to 1,103 providers. We made
three attempts to contact respondents. Of the total of 1,103 providers contacted, we were able
to successfully interview 522 private providers across 224 villages, achieving a 47% response
rate. The key reasons for non-response included invalid telephone number (28%), respondent
not interested in participating (19%), phone switched off (15%), and no response to calls
(12%). At each block level Primary Health Center (PHC) in the 70 blocks covered by the
household survey, the primary clinician was included in our study. Of the 70 PHCs contacted,
we were able to conduct telephone interviews with from 25 PHC Medical Officers, which
translates to a 36% response rate. Overall, our sample of providers covered 224 villages across
34 of 38 districts of Bihar.

Data collection: Providers were interviewed using a structured questionnaire to gather
information on (i) change in patient care seeking, (ii) source of COVID-19 information, (iii)
knowledge on COVID-19 spread, symptoms, and methods for prevention, and (iv) clinical
management of COVID-19. Given the challenge of keeping the respondent engaged in a
telephonic survey, every attempt was made to keep the tool short and precise. Average time
taken to complete an interview was around 20 minutes. The phone surveys were carried out by
Oxford Policy Management, Delhi. All enumerators possessed a nursing degree, had prior
experience in conducting quantitative interviews, and were trained to conduct telephonic
surveys using the COVID-19 knowledge tool. Data collected was recorded into an electronic
data base using Computer-assisted telephonic interviewing (CATI) software to minimize
information bias.

Data Analysis: Data was cleaned to identify incorrect entries. Variables of interest were mostly
categorical and for most questions, respondents could select more than one response option.
We conducted exploratory data analysis on the variables of interest to identify response
patterns. Univariate and bivariate statistics were computed for variables of interest using two
sample t-tests or chi-square tests of significance where necessary. Graphical analysis of the
data was carried out. Missing data was not included in the analysis. Each provider was treated
as an independent observation. Statistical analysis was conducted using Stata 14 (22).
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Ethical approval: Ethical approval was granted by the Sigma Institutional Review Board in
India (Reference number: 1007/IRB/20-21) as well as Johns Hopkins University Institutional
Review Board. The purpose of the study was explained and oral informed consent was
obtained from each respondent. If the respondent agreed to participate, then a signed copy of
the consent form was sent to the respondent via SMS or WhatsApp.

Patient and public involvement: Questions for the household survey were pre-tested on the
general public, including patients, and were appropriately modified. Reports of where sick
household members sought treatment enabled identification and recruitment of primary care
providers for this study. Further, the questionnaire was tailored so that it would not place an
excessive burden on provider phone interviews.

Results

The 547 providers in our sample were from 224 villages across 34 of Bihar’s 38 districts.
Respondents were classified according to their self-reported qualification. A provider was
classified as IP if they served as clinicians in a private facility and reported their training as
any of the following - Registered Medical Practitioner (RMP), no formal qualification,
diploma in modern and holistic medicine, nurse, pharmacist, community health worker, and a
range of other non-degree qualifications. Providers who claimed to be trained in Indian
systems of medicine were classified as AYUSH doctors, which is the official acronym for
non-allopathic systems of medicine practiced in India. Providers who said they had a
Bachelor of Medicine, Bachelor of Surgery (MBBS) or higher degree were classified as
MBBS doctors. Note that all the providers in our sample had treated sick respondents in the
parent household survey. Overall, there were 452 (83%) IPs, 57(10%) AYUSH providers,
and 38 (7%) MBBS doctors in our sample. Of these, 522 (95%) were private and 25 (5%)
were public providers. Private providers were distributed as follows - IPs: 452 (87%),
AYUSH 55 (10%), and MBBS doctors 15 (3%). Among public sector providers there were
23 (92%) MBBS and 2 (8%) AYUSH doctors. All public providers were located either at a
primary health care facility.

Providers were asked if they were still seeing patients despite the nation-wide lockdown.
Among IPs, 73% reported seeing patients in person, 5% reported consulting patients over the
phone, and 22% reported not seeing patients in the last week. Among MBBS and AYUSH
doctors, 82% were seeing patients in person, 4% consulted patients over the phone, and 14%
did not see patients in the last week. We asked providers who were still seeing patients if
there was any change in the volume of patient visits the week before the survey as compared
to what they usually experience (Figure 1). The vast majority of providers, irrespective of
qualification or public or private sector, reported a fall in patient visits. Public sector
providers most frequently reported an increase in patient visits.

[Figure 1 here]

A small (7%) proportion of private providers, including IPs, reported receiving training
related to COVID-19 from either government or civil society sources, compared to 72% of
public providers. Knowing where providers get their information on COVID-19 is important
to plan future health communications activities (Table 1). Overall, there was no significant
difference in sources of information across provider types, except for MBBS doctors.
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Television was the most common source of information across provider types. For IPs and
AYUSH providers, newspapers were the second most common source but for MBBS
providers official government communications were most commonly cited knowledge
sources after television. The difference seen in the MBBS group is due to the large number of
public sector MBBS providers. The MBBS group comprises of 97% public and 3% private
providers. Nearly 91% of the public MBBS providers reported receiving information from
government sources, compared to 26% of private MBBS providers. Interestingly, mobile
phones and the radio did not feature as important information sources.

[Table 1 here]

We asked providers to name common COVID-19 symptoms (Table 1). Overall, there was no
significant differences in knowledge across provider types. The vast majority of providers in
each group were able to identify symptoms such as fever, cough, and breathing problems. In
contrast, much less known were symptoms such as loss of taste or smell and diarrhea, which
are now seen as important and common symptoms of COVID-19 (23).

Common public health measures for preventing COVID-19 infection, such as using a
facemask, washing hands and distancing from other people were widely known across
provider types (Table 1). Others such as staying indoors or avoid touching one’s face were
much less reported. Overall, there was no significant difference across provider types in
knowledge of COVID-19 prevention measures.

Of interest is to know how primary care providers in Bihar would manage a suspected case of
COVID-19. We asked providers “In the past week, if a patient came to you with fever, cough,
and breathing difficulty, what would you tell them to do?” According to the WHO (“Clinical
Management of COVID-19: Interim guidance, May 27 2020”) and Government of India
(Clinical Management Protocol: COVID-19) guidelines, such a person would be a COVID-
19 suspect having mild to moderate symptoms (23,24). We classified provider responses in
terms of the WHO recommended actions for providers when presented with a suspected case
of COVID-19 having mild to moderate symptoms (Figure 2). Overall, there was no
significant difference between IPs and other provider types in following recommended
actions, except for prescribing fever medication. A little more than half the primary care
providers said they would require the patient to wear a mask during consultation. The
majority said they would tell the patient to take a COVID-19 test. Testing advice was highest
for IPs (69%)), followed by AYUSH (63%), and MBBS doctors (63%). Prescribing fever
medication to the patient varied significantly across provider types. Around 79% of MBBS
doctors said they would prescribe fever medication, compared to around half the IPs and 39%
of AYUSH providers. Advice about monitoring for complications was low across provider
types —44% of AYUSH, 41% of IPs, and 31% of MBBS doctors said they would ask the
patient to check if the symptoms became worse after a few days. Assessing patients for risk
factors of severe complications, such as existing health conditions of heart disease or
diabetes, was reported by less than half the providers in any group — 44% AYUSH, 38% IPs
and 31% MBBS doctors. There was no significant difference across provider types in
assessing patients for risk factors associated with complications. Advising patients to isolate
at home was recommended by around 60% of IPs and MBBS doctors, compared to 50% for
AYUSH providers. Overall, only 16% of IPs, 15% of MBBS doctors, and 12% of AYUSH
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practitioners reported all these recommended actions. On average, providers complied with
60% of the six recommended actions.

[Figure 2 here]

We asked providers if they would refer a patient who came to them in the past week with
symptoms of fever, cough, and breathing difficulty to a higher level health facility (Figure 3).
Nearly half the providers in each group said they would not refer such patients. Across
provider types, among those who said they would refer, government clinics or hospital were
the preferred places for referral (66% of referrals were to government clinics or hospitals).
There was no significant difference across groups in referral patterns.

[Figure 3 here]
Discussion

Responding to pandemics is particularly challenging in pluralistic health systems. When
diverse systems of medicine are practiced and there is a mix of informal and formal health
workers, it is a challenge to achieve uniform standards in clinician understanding of the
pandemic, ways to prevent infection and patient case management. This challenge is
exacerbated by the ambiguous space that IPs occupy in India’s health policy. One view,
which reflects prevailing policy attitudes, is that IPs pose a danger to patients, and represent a
problem that needs to be addressed. The alternative view is that they fill a vacuum in primary
care service provision, and since they are already embedded within communities, it is
pragmatic to engage with them. Findings from our study echo both perspectives. While IPs
and other rural primary care providers were well informed about the basics of COVID-19
symptoms and preventive measures, they did poorly in terms of following recommended case
management actions. On the other hand, as the COVID-19 pandemic spreads across rural
India, IPs will likely to the first contact providers for many patients; as such, there is much to
be gained if appropriate actions are taken by them in patient encounters. Further, because IPs
are embedded in rural communities, they can play an important role in contact tracing, and in
public health messaging.

One of the significant, though not unexpected, findings from this study was the little contact
(or training) that IPs and other private primary care providers had with government or civil
society agencies. One consequence of this is that the knowledge that most IPs and other
primary care providers had on COVID-19 came from TV and newspapers. In contrast, most
medical doctors in the government system reported receiving information on COVID-19
from government sources. Despite this, IPs and other primary care providers were
remarkably well informed of certain COVID-19 symptoms and preventive measures. This
echo findings from studies on the COVID-19 knowledge of qualified health professionals.
Importantly, it highlights the importance of popular media sources in providing public health
messaging to rural clinical providers. However, this may not be adequate. For example,
providers had low awareness about diarrhea and the lack of taste or smell, which are now
recognized as important COVID-19 symptoms. As such, there is a role for government in
providing health information to primary care providers, particularly in the context of a
pandemic.
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Engaging private practitioners embedded in local communities has been an important strategy
for controlling the COVID-19 pandemic. In the urban slum of Dharavi in Mumbai, one of the
largest slum areas of the world, local government agencies have effectively controlled the
COVID-19 outbreak using a range of measures, including using local health practitioners to
engage their communities with public health messaging, screening, contact tracing, and
providing clinical services (25). Community trust in local health care providers considerably
aided government efforts in the pandemic response. In Bihar, and elsewhere in India, there
have been earlier efforts by government and civil society organizations to engage with IPs
and other private sector providers to improve quality of care (28). Yet, such actions have not
been taken for the COVID-19 response. Clearly, providing information to IPs (and other
private providers) on COVID-19, its prevention, and where testing centers are located can
help improve community knowledge on preventive practices and management of suspected
cases. Since [Ps are embedded in local communities, they are an invaluable resource for
contact tracing and transmitting public health messaging on COVID-19 to rural communities.

Our study finds that IPs and other formally trained providers had generally poor (stated)
compliance with recommended case management practices for COVID-19. Their stated
actions when presented with a COVID-19 suspect, such as — advising the patient to wear a
mask, getting a COVID-19 test, prescribing fever medication, monitoring for complications,
asking patients about risk factors, and advising isolation — were not universally practiced by
IPs or even by formally trained providers. In fact, only a small minority of primary care
providers stated that they would do all these recommended practices. This points to the poor
COVID-19 case management practices among IPs and formally trained providers alike. The
observation that IPs (or AYUSH providers) don’t differ significantly from MBBS doctors in
their stated practices confirms what has been reported in other studies (26). Findings from our
study are likely generalizable to other rural contexts in resource limited states in India.

There are two notable limitations to our study. First, the high level of non-responses (55%),
while common in telephone surveys, raises concerns about selection bias due to providers
with certain characteristics not participating. There is some evidence for this — for example,
among MBBS doctors there appears to be a higher non-response among public (75%)
compared to private sector (46%) providers. If this non-response is related to the competency
of respondents i.e. more competent doctors did not participate, then our estimates of
compliance with quality actions would be biased downwards. However, studies report that in
physician surveys, the extent of bias due to non-response is likely minimal because
physicians are quite homogenous as a group in terms of knowledge and training, and
variations that are present between them are unlikely to be associated with their likelihood of
responding(27). A second concern relates to the assessment of COVID-19 case management;
this is based on what respondents said they would do. For one, this could differ from what
they do in practice. Studies that have examined differences in knowledge and practice have
found significant gaps, particularly among more knowledgeable providers (28,29). While it is
difficult to judge how well provider stated intentions are reflected in practice; however, their
stated actions can be viewed as an upper limit of what they might do in practice. Further, in
the context of a telephone interview, it is possible that there was underreporting of some key
actions providers might take in practice because of trust issues. For example, it is somewhat
surprising that so few IPs and AYUSH providers, who cannot officially prescribe allopathic
medications, said they would prescribe fever medication (which is widely available) to
someone with COVID-19 symptoms.
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In pluralistic health systems where there is a large share of IPs and other private providers
present in the health workforce, embracing all of them in the government’s COVID-19
response offers several advantages. Because IPs and will likely be the first contact primary
care provider for the majority of symptomatic individuals, how they might manage suspect
cases becomes important to state and national efforts to control the outbreak. Moreover,
because they are embedded within communities, IPs can assist in contact tracing, and public
health messaging. As such, IPs can be an important partner in the government’s COVID-19
response.
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Figure 1: Percentage of providers reporting change in patient visits during COVID-19
outbreak

100
80
60
40
20

MBBS AYUSH MBBS
Prlvate Public

W Increased m Decreased m No change

Figure 2: Provider stated compliance with WHO recommended actions for COVID-19 suspects
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Advice on complications L 4
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Check risk factors L 4
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Note: (1) IP is Informal provider, MBBS is a provider with an MBBS degree, AYUSH is provider with a degree.
in Indian systems of medicine or homeopathy.

(2) Figures represent point estiamtes and 95% confidence intervals.

(3) Recommendations from Clinical management of COVID-19, Interim guidance, WHO, May 27, 2020.
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Figure 3: Referral patterns for COVID-19 suspect cases
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Note: Above resonses are to the question: In the past week if a patient came to you with symptoms of
fever, cough, and breathing difficulty would you refer this patient to another doctor?
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g Table 1: Source of information and knowledge of COVID-19

6

7 1P MBBS AYUSH Total
8 (%) (%) (%) (%)
9 Sources of information

I TV 76 63 74 75
12 Newspaper 53 42 40 51
12 Government 34 66 35 36*
15 Friends 24 11 23 23
16 Mobile phone 12 5 7 11
" Radio 9 8 14 10
19

20 Knowledge of COVID-19 symptoms

. Fever 90 97 89 90
23 Cough 83 89 86 84
;‘5‘ Breathing problem 71 76 79 72
26 Body ache 24 26 25 24
27 Sore throat 23 13 26 23
;g Fatigue 15 11 12 15
30 Diarrhea 6 13 9 7
31 Loss or taste/smell 8 24 5 9*
32

33

34 Knowledge of COVID-19 prevention

gg Use facemask 83 89 79 83
37 Washing hands 80 89 74 80
38 Social distance 76 79 79 77
23 Stay at home 15 24 18 16
41 Avoid touching face 11 13 12 11
42 N(providers) 450 38 57 545
ji Note: (1) *Chi-sq test for group differences p-value < 0.05; (2) Respondents can select multiple responses.
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Pandemic Response in Pluralistic Health Systems: A cross-sectional study of COVID-19
knowledge and practices among informal and formal primary care providers in Bihar,
India.

Abstract

Background: In low and middle-income countries with pluralistic health systems, primary
care is typically provided by formal and informally trained health workers practicing several
systems of medicine. In India, informal providers (IP) are usually first contact primary care
providers for rural patients. As such, patients with COVID-19 symptoms will likely first visit
an IP. This study assesses COVID-19 knowledge and case management of IPs, trained
practitioners of Indian systems of medicine (AYUSH), and allopathic medical doctors in
Bihar, India.

Methods: In a 2019 household survey we identified primary care providers who had served
patients in the last month in the state of Bihar in eastern India. Providers were contacted via
telephone in July 2020 when Bihar was experiencing a rapid increase in COVID-19 cases.
Using checklists we interviewed 452 IPs, 57 AYUSH practitioners, and 38 doctors (including
23 government doctors) from 224 villages across 34 of 38 districts in Bihar. The majority
(96%) of sampled providers worked in a private health facility.

Findings: Most IPs and other private primary care providers reported no COVID-19 related
engagement with government or civil society agencies. For them, the principal source of
COVID-19 information was television and newspapers. IPs had reasonably good knowledge
of typical COVID-19 symptoms and prevention, and at levels similar to medical doctors.
However, there was low stated compliance among IPs (16%) and qualified primary care
providers (15% of MBBS doctors, and 12% of AYUSH practitioners) with all WHO
recommended management practices for suspect COVID-19 cases. Nearly half of IPs and
other providers intended to treat COVID-19 suspects without referral.

Interpretation: Poor management practices of COVID-19 suspects by rural primary care
providers weakens government pandemic control efforts. Government action of providing
information to IPs, as well as engaging them in contact tracing or public health messaging
can strengthen pandemic control efforts.

Word count: 4,565

Strengths and limitations of this study

e This is the first large-scale survey to document informal providers’ (IP) and other
private primary care providers’ COVID-19 knowledge, and case management
practices in India.

e The study was conducted during the COVID-19 pandemic in the state of Bihar, India
by contacting primary care providers by phone; as such, it provides insight into the
practices of primary care providers during the pandemic.

e In LMICs like India which have a large presence of informal providers in the health
workforce, rural COVID-19 suspects will likely first visit an informal provider; as
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such, study findings have important implications for pandemic control strategies in
LMIC:s like India.

This study is based on telephonic survey of primary care providers in Bihar and their
stated practices may not fully reflect what they actually do in practice.
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Introduction

Many low- and middle-income countries (LMICs) have pluralistic health systems where
clinical care providers practice several systems of medicine [1]—[3]. This pluralism is further
exacerbated by the presence of both formal and informally trained health workers,
particularly in the primary care space [3]. In India, informal providers (IP) are ubiquitous in
the health workforce. IPs service a large share of primary care visits and are typically the first
contact providers for patients seeking ambulatory care in rural or poor urban areas [4], [5]. As
such, patients in these areas with common coronavirus disease (COVID-19) symptoms such
as fever, fatigue, cough, or diarrhea, would likely first visit an IP. During disease outbreaks
there is concern about how well health care providers are informed about the disease and its
management, particularly when knowledge about the disease is rapidly changing. During
previous outbreaks, such as Severe Acute Respiratory Syndrome (SARS) and Middle East
Respiratory Syndrome (MERS), collecting real-time information on provider knowledge and
understanding of an emerging disease case management has supported response efforts by
improving triage procedures and reducing infections in health care settings [6]-[8]. Like
SARS and MERS, COVID-19 is a coronavirus disease, spread by airborne transmission from
close personal contact. Despite the large presence of IPs in the primary care workforce of
many LMIC countries, little is known about their knowledge and practices related to COVID-
19.

IPs have no formal medical training from a recognized institution, though they commonly
have some form of informal training [3]. In several countries, IPs are a substantial presence in
the health workforce - they constitute around 88% of all health care providers in Bangladesh,
and 77% in Uganda [3]. In India most curative health services are provided by the private
sector, though there is low health insurance coverage (about 13% of rural and 9% of urban
population covered) and free care available at government clinics [9]. India’s pluralistic
health system has a variety of formal and informal primary care providers — IPs, qualified
AYUSH?! physicians, and allopathic doctors. IPs comprise between 24% to 43% of the health
workforce in India, and their share of the health workforce varies greatly between and within
states [10], [11]. IPs comprise a large share of the rural primary care health workforce -
around 70% in rural compared to 31% of urban clinical care providers [11]. Smaller scale
state studies also indicate a large presence of IPs — for example one study found that in a
district in the state of Karnataka 74% of the clinical care providers were IPs, while in a
district in Uttarakhand, their share was 79% [4], [11]. In general, IPs are trusted community
members who practice within villages and charge fees-for-services which are paid for out-of-
pocket. People seek care from IPs for a number of reasons, including trust in the care IPs
provide, proximity, and lower cost relative to formally trained private providers [12].

Indian IPs are a heterogenous group of medical providers who can practice allopathic, or
Indian systems of medicines, or a mix of these[4]. IPs typically treat common illnesses like
fever, diarrhea, and respiratory conditions and play an important role in referring cases to
higher-level health facilities [4]. The few studies on IPs in India report a range of clinical
experience — including certificate courses in allopathic and Indian systems of medicine, or
apprenticeships with qualified doctors [4]. Studies on IP treatment practices find that they
produce poor quality care, though they might be knowledgeable about treatment protocols

1 AYUSH are trained practitioners of Indian systems of medicine and homeopathy i.e. Ayurveda, Yoga, Unani,
Siddha and Homeopathy.

4
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[3]. Interestingly, studies that have compared IPs with qualified primary care doctors find
only small differences between them in protocol adherence, and no differences in the
likelihood of giving a correct diagnosis or treatment [13].

Over the past year, several studies have assessed healthcare provider knowledge and
perceptions of COVID-19. These studies have focused on qualified providers and report
good knowledge of COVID-19, though there are important gaps to be addressed as best
practices evolve over time [14]. Studies among health providers in low- and middle-income
settings have echoed the broader literature by reporting good knowledge of COVID-19
symptoms and prevention, but gaps in case management protocols [15], [16]. In India, studies
on the knowledge and practices of health care professionals such as doctors, medical
residents, medical students, and other formally trained health workers reported high levels of
knowledge of COVID-19 symptoms, and preventive measures, but suggested lower levels of
proficiency in terms of case management [17]-[19]. To the best of our knowledge, no study
has attempted to document knowledge and practices related to COVID-19 among IPs. In
general, studies on SARS and MERS reported that health care providers had good
understanding of disease symptoms and prevention but did poorly on protocols for case
management [20]-[23].

In this study we aim to understand the knowledge and practices of formal and informal
primary care providers — [Ps, AYUSH physicians, and allopathic doctors - related to COVID-
19. Our study is based on a telephonic survey of primary care providers in the state of Bihar
in eastern India. Understanding the knowledge and practices of IPs and other primary care
providers in the context of the COVID-19 pandemic has important implications for the health
care that communities receive, and more importantly, for the government’s pandemic
response.

Methods

This paper is based on a cross sectiona