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Abstract

Background: Hypertensive disorders are the second highest direct obstetric cause of maternal death after
haemorrhage, accounting for 14% of maternal deaths globally. Pregnancy hypertension contributes to maternal
deaths, particularly in low- and middle-income countries, due to a scarcity of doctors providing evidence-based
emergency obstetric care. Task-sharing some obstetric responsibilities may help to reduce the mortality rates. This
study was conducted to assess acceptability by the community and other healthcare providers, for task-sharing by
community health workers (CHW) in the identification and initial care in hypertensive disorders in pregnancy.

Methods: This study was conducted in two districts of Karnataka state in south India. A total of 14 focus group discussions
were convened with various commmunity representatives: women of reproductive age (N = 6), male decision-makers (N = 2),
female decision-makers (N = 3), and community leaders (N = 3). One-to-one interviews were held with medical officers

(N =2), private healthcare OBGYN specialists (N = 2), senior health administrators (N = 2), Taluka (county) health officers

(N =2), and obstetricians (N =4). All data collection was facilitated by local researchers familiar with the setting and
language. Data were subsequently transcribed, translated and analysed thematically using NVivo 10 software.

(Continued on next page)
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hypertensive disorders of pregnancy.

disorders of pregnancy.

Results: There was strong community support for home visits by CHW to measure the blood pressure of pregnant women;
however, respondents were concerned about their knowledge, training and effectiveness. The treatment with oral
antihypertensive agents and magnesium sulphate in emergencies was accepted by community representatives but medical
practitioners and health administrators had reservations, and insisted on emergency transport to a higher facility. The most
important barriers for task-sharing were concerns regarding insufficient training, limited availability of medications, the
questionable validity of blood pressure devices, and the ability of CHW to correctly diagnose and intervene in cases of

Conclusion: Task-sharing to community-based health workers has potential to facilitate early diagnosis of the hypertensive
disorders of pregnancy and assist in the provision of emergency care. We identified some facilitators and barriers for
successful task-sharing of emergency obstetric care aimed at reducing mortality and morbidity due to hypertensive

Keywords: Task-sharing, Community health workers, Pre-eclampsia, Blood pressure, Antihypertensives, Magnesium sulphate
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Background

Globally, maternal mortality has fallen by 45% over the
past two decades [1]. Since 1990, India has made signifi-
cant progress in reducing the maternal mortality ratio by
68.7%. The latest estimate calculated by the World Bank
was 174 per 100,000 live births. Furthermore, there has
been a substantial increase in accessing antenatal care
and delivery in hospital [2, 3]. Nevertheless, India ac-
counts for 15% of global maternal deaths annually [4].

Hypertensive disorders of pregnancy (HDP) are some
of the main causes of maternal death globally, and, in
India, are estimated to cause 7.1% of maternal mortality.
Symptomatic HDP, including pre-eclampsia, gestational
hypertension and chronic hypertension, often occur late
in pregnancy. Repeated blood pressure (BP) monitoring
is advised in pregnancy for early detection of hyperten-
sion which would optimise outcomes [5]. Women with
HDP require enhanced surveillance by appropriately
trained healthcare professionals providing evidence-
based care (including clinical, laboratory and ultrasound
assessments) to guide timing of delivery along with initi-
ation of life-saving therapies (use of oral antihypertensive
and magnesium sulphate).

Targets for many health indicators are not met as ex-
pected and hence it is important to explore means of
strengthening the health system. One of the barriers to
providing universal coverage of health services is the inad-
equacies of health care professionals, especially in many
low and middle Income countries (LMICs) [6]. In 2005,
the World Health Organization (WHO) estimated that
more than 90% percent of maternal deaths are avoidable
with moderate levels of health care and task-sharing or
shifting. Task-shifting, as defined by the WHO, is when
“specific tasks are moved, where appropriate, from highly
qualified health workers to health workers with shorter
training and fewer qualifications in order to make more
efficient use of available resources for health”. Task-
sharing is a strategy in which health care workers take on

additional duties with sufficient training and supervision
[7]. Sharing of tasks from health professionals to commu-
nity health workers (CHW) can improve access to care
and optimize the use of limited human resources in many
resource-poor settings [8]. “Task-sharing” the serial meas-
urement of blood pressure, risk stratification, and initi-
ation of both life-saving therapies and referral, may be
effective in reducing HDP associated morbidity and mor-
tality and serve to bridge the gap of health service delivery
to women residing in rural India. This study aims to better
understand the facilitators and barriers to implementation
of this strategy in Karnataka, India.

Study area

This study was conducted in Belagavi and Bagalkote dis-
tricts of rural Karnataka, in South India (Fig. 1). The
healthcare infrastructures of Karnataka are inadequate for
serving the rural and remote areas where there are health
worker shortages and large distances from health facilities
[3]. The National Rural Health Mission (NRHM) has insti-
tuted community health worker programmes throughout
the region to increase service utilisation in the hope of im-
proving health outcomes [3]. For study site characteristics,
see Table 1.

Community health workers

Community health workers in India include Auxiliary
Nurse Midwives (ANM) and Accredited Social Health
Activists (ASHA). ANMs provide care at the sub-centre,
covering a population of 3000 to 5000 [9]. ANMs are
trained in various topics related to maternal and child
health, such as the provision of antenatal care, skilled at-
tendance at delivery, postpartum care, and the manage-
ment of pregnancy complications. NRHM guidelines from
2012 are used to train and authorise ANMs to administer
50% magnesium sulphate for cases of severe pre-eclampsia
and eclampsia [10]. In 2005, the Government of India
launched the ASHA programme to bring door-to-door
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Fig. 1 Map of the study site

health services to rural areas. ASHAs are females be-
tween the ages of 25 to 45 years, with an education
equivalent to grade eight or higher, who are selected
by the local government to serve in their residential
areas. Each ASHA extends her services to a popula-
tion of about 1000 individuals. ASHAs are trained to
provide health care advice in the homes (provision of
basic maternity care, child care and nutrition counselling),
create community health awareness, conducting social

Table 1 Site characteristics

mobilisation, treatment of infections, maintenance of
health records and increase utilization of existing
health services. ASHAs are trained in district training
centres for a period of 4 weeks with the upgrading of
knowledge being done by the Lady Health Visitors
and Medical Officers of the respective primary health
centres. ASHAs have been deemed to bridge the gap
between the community, ANMs, primary health cen-
tres, and referral facilities [11].

India South India Karnataka
Site characteristics
Population 1028,610,328° 61095297¢
# States 35 5 (30 Districts)
Dominant religion Hindu® Hindu® Hindu®
Women's literacy 55%° 68%"° 58%°

Employment 36% currently employed®

Rural /Urban 32% urban®
Fertility rate 2.8¢
Maternal mortality ratio 178 per 100,000 live births®

Maternal health care utilization

ANY ANC 76.4%°
24 ANC 48%°
Facility delivery (%) 399%°
Skilled attendant at delivery 47%"

41% currently employed®

1.9¢
105 per 100,000 live births?

40% currently employed®
39% urban®

2.1¢

144 per 100,000 live births?

94%"° 89%"°
89%° (3+) 76%(3+)
79%" 65%"
849%"° 70%"°

#World Health Organization Country Profile: India 2012
POffice of the Registrar of India, 2013

“Demographic Health Survey 2013

dRural Health Statistics in India 2012
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Methods
This qualitative study was conducted as part of a larger
country assessment in the preparation of a cluster ran-
domized control trial, the Community Level Interven-
tions for Pre-eclampsia (CLIP) Trial (NCT01911494).

This study consisted of focus group discussions
(FGD) and in-depth interviews (IDI). FGDs were
preferred to encourage group dialogue from all par-
ticipants. Researchers selected various participant
groups including community leaders, male and fe-
male decision-makers and women of reproductive
age. The community leaders are representatives from
the local government or other members who are
held in high esteem by the community. They play an
important role in decision-making, affecting their re-
spective locality. The male and female decision-
makers were the family members who took responsi-
bility for healthcare related decisions for the family.
In-depth interviews were conducted with medical officers,
senior health administrators and obstetricians from both
private and government institutions. These groups were
chosen to represent the spectrum of the communities’ and
health care providers’ views (Table 2). Fourteen FGDs and
twelve IDIs were conducted between January and
March 2013. Data saturation was noted after these
interviews and FGDs.

Local clinicians and researchers with the knowledge
of cultural nuances and dynamics, with no known

Table 2 Characteristics of focus group participants
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association with the respondents, were chosen and
trained for qualitative study methods to facilitate in-
terviews and focus group discussions. Focus group
and interview guides were developed for the study
and were semi-structured to promote a natural dis-
cussion progression. The FGDs were conducted in the
local language, Kannada, to best promote interaction
with participants and obtain the richest data. All
FGDs were facilitated by one researcher and assisted
by a second researcher who recorded field notes in-
cluding non-verbal communication. IDIs were con-
ducted in English. All FGDs and IDIs were audio
recorded. The first FGD incorporating 55 women of
reproductive age was conducted as a pilot to sensitise
the local research team regarding effective ways of
data collection in qualitative research.

The remaining stakeholder groups were convened
separately and comprised a varied number of partici-
pants (between seven and eighteen). Participants were
identified through local health system networks of
ASHA and ANMs. Male and female decision-makers
in the family were approached for participation when
they accompanied women of reproductive age to local
health centres.

All audio recordings were later transcribed verbatim and
translated into English for analysis, with the incorporation
of field notes. Data were analysed using NVivo 10
software. Transcripts were coded by one rater (MV),

# Stakeholder Group District Education status Total Participants
A B C D
1 Community Leaders Bagalkote 0 6 1 0 7
2 Community Leaders Bagalkote 1 8 1 0 10
3 Community Leaders Belagavi - - - 10 10
4 Male Decision-Makers Bagalkote 3 3 2 0 8
5 Male Decision-Makers Belagavi 0 9 2 0 11
6 Female Decision-Makers Bagalkote 8 2 0 0 10
7 Female Decision-Makers Belagavi 12 4 2 0 18
8 Female Decision-Makers Belagavi 11 2 0 0 13
9 Women of Reproductive Age Belagavi - - 55 55
10 Women of Reproductive Age Bagalkote 0 15 1 0 16
11 Women of Reproductive Age Bagalkote 3 8 3 0 14
12 Women of Reproductive Age Belagavi 0 15 2 0 17
13 Women of Reproductive Age Belagavi 3 8 3 0 14
14 Women of Reproductive Age Belagavi 0 10 6 0 16
41 (18.7%) 90 (41.1%) 23 (10.5%) 65 (29.68%)
TOTAL 219
A - llliterate

B- Primary/Secondary Schooling
C - Pre university / University
D - Don't Know
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after which all coded transcripts and themes were
cross-checked by the local research team to resolve
or clarify any misinterpretation. Using deductive rea-
soning, results were then grouped into predetermined
key themes. During analysis, inductive reasoning was
used to incorporate new and unexpected ideas. This
produced a comprehensive analysis structure to reflect
the richness and variety of responses.

Results

Participants in the community leaders FGD had di-
verse backgrounds: some were illiterate with no for-
mal schooling while others had completed university
education or college. They ranged in age between 24
and 51 years. Male decision-makers were aged be-
tween 18 to 57 years; 85% were illiterate, most identi-
fied themselves as labourers and farmers and were
often the husband or father/father-in-law of the preg-
nant woman. Female decision-makers were 28 to
65 years of age, most had no formal schooling and
could not read or write (71%), and the majority iden-
tified themselves as housewives and mothers-in-law.
Women of reproductive age had an average age of
23 vyears, nearly all of them were housewives (91%),
most were pregnant at the time of data collection
(79%), and over half (66%) had at least one child
under the age of five.

Two IDIs were conducted with medical officers, each
responsible for one primary health centre which serves
as the entry point to the health system. Senior district
health system administrators (N = 4) were invited to par-
ticipate, as they coordinate reproductive health services
throughout the district and have a unique perspective.
They are actively involved in the implementation of re-
productive and child health services by local, state and
central government. Three were obstetricians and gynae-
cologists; and one, a general surgeon.

Table 3 Characteristics of In-depth Interview participants
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Two obstetricians from secondary and four from tertiary
facilities serving in the private and government sectors, with
varying experience and training were interviewed. They
provided specialist care to women coming from the study
area. For more participant details, see Table 2 and Table 3.

Home blood pressure monitoring visits by ASHA workers
Most community leaders agreed that ASHAs could
safely measure BP in the home; however, some had con-
cerns regarding their knowledge, education, effective-
ness, training, experience and supervision. Overall, there
was an acceptance of ASHAs being tasked with the
measurement of BP at home once they were appropri-
ately trained.

“In the future, ASHAs might do if they are well
educated and trained about BP measurement”
(Community Leader)

“A life is dependent on appropriate BP measurement.
How will you come to know that ASHAs have
understood? It is not possible. Is there any exam?”
(Community Leader)

Nearly all decision-makers agreed that a shift of this
activity to ASHAs would be acceptable in their commu-
nities. In contrast, one group of male decision-makers
strongly opposed this suggestion and argued that they
would be unable to judge if an ASHA had not been
properly trained and the possibility of a misdiagnosis
was high.

“Because even a MBBS qualified person who has
studied for 4-5 years cannot do it, then how can an
SSLC graduate do...if training would suffice then
everybody would have taken training”

(Male Decision-Maker)

# Stakeholder Training Level of Care Pregnancies/ Week

1 Medical Officer MBBS Primary 50-60

2 Medical Officer MBBS Primary 10-15

3 Private Practitioner MBBS, MD in OBG Tertiary 40-50

4 Private Practitioner MBBS, MD in OBG Tertiary 280-300

5 Senior Health Administrator MS General Surgery NA NA

6 Senior Health Administrator MBBS & Diploma in OBG NA NA

7 Taluka Health Officer MBBS, Diploma in OBG Secondary 200-250

8 Taluka Health Officer MBBS & Diploma OBG Secondary 50-60
Obstetrician MBBS, MD in OBG Tertiary 250

10 Obstetrician MBBS, DGO, MD in OBG Tertiary 200-300

11 Obstetrician MBBS, Diploma in OBG Tertiary 45

12 Obstetrician MBBS, MD in OBG Tertiary -
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Two Medical officers and three obstetricians expressed
confidence in ASHAs measuring BP if they were pro-
vided with a reliable easy-to-use digital device. Some
obstetricians who were already using a digital appar-
atus spoke about the problems associated with these
devices, such as erroneous readings, battery life and
expressed concern whether ASHAs would be able to
overcome these challenges. These practitioners did
not comment on the technique required to measure
accurate BP. They appeared to feel strongly that this
job requires experience and qualification; and less-
educated or under-trained workers like ASHAs could
not do it effectively.

Most Women of reproductive age were happy to
accept ASHAs for recording blood pressure at home.
Health administrators did not support BP measurement
by ASHAs. Private practitioners were not familiar with
the capabilities of the ASHA workers and had no opin-
ion or suggestions to make.

Initiation of treatment with oral antihypertensive by
ANMs

All community leaders and male decision maker sup-
ported treatment by ANMs except two, who strongly
opposed treatment. The remaining participants sup-
ported this task-sharing by ANMs, but stressed the
need for swift transport to the higher facility for further
management. These respondents believed that ANMs had
been adequately trained to provide oral emergency treat-
ment but there should be someone who takes the respon-
sibility for training and supervision.

“In my opinion, not all ANMs are experienced
especially newly appointed ones. Some ANMs are
experienced, such ANMs should be designated to give
the medicines when the doctor is not there”.
(Community Leader)

“No......No.... Who will do that? They cannot give
treatment in an emergency”

(Male Decision-Maker)

The women of reproductive age were ready to accept
medications from ANMs in emergency situations.
Some obstetricians accepted the new role for the
ANM; however, some voiced concerns regarding their
ability to manage side-effects resulting from the use
of the medication. All obstetricians emphasised the
importance of proper training and urgent referral.

“I don’t support this. Methyldopa causes sedation so
before giving that drug we convince them, we counsel
them. So the same thing is done by ANM they will
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have to be well educated of everything” (OBGYN
tertiary care hospital)

Administration of magnesium sulphate loading dose by
ANMs

Community leaders accepted that with proper training,
ANMs could be permitted to administer magnesium
sulphate treatment in urgent cases. They expressed that
such an emergency intervention might increase the like-
lihood of a woman’s survival before she reaches a refer-
ral centre. Female decision-makers and women of
reproductive age expressed strong acceptance for receiv-
ing treatment from ANMs and expressed faith in care by
ANMs. Obstetricians supported the administration of a
loading dose of magnesium sulphate as it is safe inter-
vention, needs no extensive monitoring and believed
that it would reduce the complications associated with
preeclampsia and eclampsia. All groups were in favour
of giving magnesium sulphate but stressed appropriate
training. A few mentioned that ANMs should contact a
medical officer before giving the treatment and arrange
for transport. Health administrators emphasised the im-
portance of ensuring uninterrupted availability of drugs
and proper training prior to task-sharing.

Availability of transport and acceptability of referral

FGD and interview participants emphasized that treat-
ment should not be continued at the community level and
woman needed to be referred from the community to
higher referral centre. With the availability of robust free
ambulance services by the state government in this local-
ity (free ambulance service on dialling 108), transport was
not seen as much of a challenge. Women of reproductive
age claimed that they would refuse emergency treatment
and referral if a family member was unavailable to decide
on her behalf or accompany her.

Discussion
The study aimed to identify facilitators and barriers for
task-sharing in the identification and emergency treatment
of pregnant women with HDP (Fig. 2). Enhanced ante-
natal and postnatal surveillance at home by the ASHA
workers with measurement of BP and when indicated, ad-
ministration of oral antihypertensives and intramuscular
magnesium sulphate by the ANM prior to referral form
the key components of the CLIP (NCT01911494) Trial.
There was strong community support for home visits
by CHW to measure the blood pressure of pregnant
women; however, respondents were concerned about
their knowledge, training and effectiveness. The treat-
ment with oral antihypertensive agents and magnesium
sulphate in emergencies was accepted by community
representatives but medical practitioners and health ad-
ministrators had reservations, and insisted on emergency
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Poor

Increased

Lack of

Need for Reduction Cost
qualified demand for scale-up in adverse geographical effectiveness
manpower services services outcomes accessibility

t FACILITATORS

l BARRIERS
Effective Lack of Monitoring Career Acceptability Incentive
training administrative and progression and safety package

support supervision or scale up

Pictorial representation of Facilitators and barriers for task sharing

Fig. 2 Pictorial representations of facilitators and barriers for task-sharing

transport to a higher facility. The most important bar-
riers for task-sharing were concerns regarding insuffi-
cient training, limited availability of medications, the
questionable validity of blood pressure devices, and the
ability of CHW to correctly diagnose and intervene in
cases of hypertensive disorders of pregnancy.

Task-sharing is a process which has been proposed to
overcome manpower shortages faced by the health care
system. This shifts the tasks to “lay workers” or CHW
who are not formally trained in the task assigned to
them but can be expected to carry out the responsibil-
ities after some training and with supervision [8]. This
causes an improvement in early diagnosis and treatment
of emergency conditions and is cost-effective [12, 13].
Task-sharing could improve access to health workers in
resource-constrained settings and possibly have an
impact on reducing mortality and morbidity [8].

More commonly, tasks expected from the “lay workers”
are related to preventive and health promotional activities.
The importance of “Community Embeddedness” of the
lay worker has been stressed [14]. Women of reproductive
age and decision makers in this study favoured home visits
by the ASHA for BP monitoring. This has also been noted
by other studies that found that this could be because it
would reduce visits to the hospital for measurement of BP
which were missed at times due to lack of knowledge,
poor transportation facilities, competing responsibilities
and commitments, loss of daily wages due to the visit and

financial constraints [15]. People tend to preferably seek
health care if the facility is close by rather than at a great
distance [16]. Pregnant women and female decision-
makers also supported this as the ASHA belongs to their
locality and lives in close proximity; and could be helpful
during emergencies, as other studies have reported [12].

The ASHA workers are not trained in measuring BP
or other clinical examinations but are capable of identi-
fying the danger signs of HDP [11]. The use of CHW for
the measurement of BP in chronic hypertension has
been reported in several studies, with favourable out-
comes in the participants [17, 18]. A study done in north
India demonstrated that ASHA workers could be trained
to measure BP and concluded that they could be used
for monitoring hypertension antenatally [19].

Some obstetricians raised concern regarding the use
of an oscillometric digital apparatus, as well as valid-
ation and errors in recording. It is however important
that the BP devices be validated for the purpose they
are intended. The Microlife 3AS 1-2 semi-automatic
handheld BP device, used by the ASHAs in the CLIP
Trial has been validated for use in pregnant women
including those with pre-eclampsia. This handheld de-
vice can be used effectively by unskilled personnel
after minimal training [20, 21]. The concerns about
errors in the BP readings can be substantially reduced
by proper ongoing training sessions, validation and
calibration of the device [22, 23].
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WHO recognises that lay workers are more likely to be
motivated if their tasks include curative aspects along with
the preventive [8]. The ANMs were expected to adminis-
ter methyldopa orally if the woman was found to have se-
vere hypertension, in addition to magnesium sulphate
injection intramuscularly in certain clinical scenarios,
prior to referral. The ANMs are familiar with many drugs,
Intravenous fluids, and injectable medications and vac-
cines [10]. Women of reproductive age and decision
makers voiced trust in the ANM for treating women with
HDP using oral antihypertensives and referring them to
higher centres for further management. Since the antihy-
pertensive in question here is in tablet form, skill develop-
ment is not needed for administration.

Task-sharing in the provision of healthcare is not a
new concept and has been implemented widely for the
management of various conditions such as malaria, HIV,
and tuberculosis (TB) [24—28]. Lewin et al. found that
the use of lay health workers improved the uptake of
immunization and breastfeeding practices; and also de-
creased morbidity and mortality from common child-
hood illnesses and additionally led to improved TB
treatment outcomes [29].

Some obstetricians expressed concern about the ANM
giving methyldopa due to concerns of adverse effects;
however, it is widely recommended for use in HDP [30].
Methyldopa is found to be safe in HDP when used to
prevent maternal and foetal complications. Though it
may sometimes cause sedation or drowsiness, there is
no evidence of acute complications in HDP with a load-
ing dose of methyldopa [31-33].

The other task expected of the ANMs was the admin-
istration of magnesium sulphate injection intramuscu-
larly before referral. The Magpie trial revealed that
administration of magnesium sulphate leads to a 58% re-
duction in the risk of convulsions and its safety is well
established [34, 35]. Magnesium sulphate is on the
WHO Essential Medicines List for the use in severe pre-
eclampsia and eclampsia [36]. Obstetricians interviewed
in this study were also supportive of the administration
of magnesium sulphate before referral and perceived it
be safe. According to the guidelines for skilled birth at-
tendants in India, ANMs are authorised to use 10 g
magnesium sulphate as a deep intramuscular injection
(5 g on each buttock) prior to referral in severe pre-
eclampsia and eclampsia. Although provision of magne-
sium sulphate is in the current ANM guidelines, it is
rarely followed in practice. This could be overcome by
administrative support and effective training [10].

An adjunctive study conducted in tandem with the
present study found that ANMs perceived magnesium
sulphate to be an antihypertensive and nifedipine to be an
anticonvulsant. It is necessary to address these misconcep-
tions. Nevertheless, ANMs expressed confidence in the
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administration of intramuscular injections and this self-
assessed competence could be strengthened to enable
them to use magnesium sulphate appropriately [37].

In evaluating the role of CHW for strengthening child
health programmes in Mali, the authors found that
provision of continuous training, transport means, ad-
equate supervision and motivation through financial in-
centives and remuneration are important [38]. In a
similar study done in Pakistan to evaluate task sharing
with Lady Health Workers for the identification and
management of pre-eclampsia, the authors concluded
that appropriate training, equipment availability and
supervision is a must for successful implementation [39].
In this study too, the need for training and adequate
supervision were brought up during the discussions, to
be important pre-requisites for the proposed task-
sharing. Many studies have reported significant capacity
for skill development if the trainees have refresher train-
ing in skills to which they were not previously exposed,
this being one of the most important factors favouring
task-sharing [15].

Recommendations and guidelines have been framed
for task- sharing but it has been emphasized that the
lower cadre of providers who may be entrusted with
new responsibilities will have to fit into the existing
health system framework. This is unique to each region,
and hence national and local bodies should frame and
adopt policies which are relevant to their communities.
There must be strong support for these workers based
on governance, financing, the supply of medicines and
equipment and support from the rest of the formal
health system for referral services [8, 40]. Mombo et al.
state that task-sharing, if implemented properly, has the
potential to play a major role in better access to and
more equitable provision of basic health care. However,
failure to follow appropriate methods and poor planning
and implementation could be counterproductive, with
compromised health care delivery [41]. This study found
during discussions and interviews that most of the par-
ticipants favoured task-sharing and emphasised the need
for adequate training, supervision and logistical support
for the CHW.

Conclusion

This qualitative study found strong support for task-
sharing activities such as home based blood pressure
monitoring by community health workers; initiation of
emergency treatment and transfer of pregnant women
identified as having hypertensive disorders of pregnancy
to higher centers by health care providers for further
management. The concerns raised were inadequate
knowledge, training, experience, supervision and ability
of lower cadre health workers to appropriately deliver
these services in the community. These concerns could
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be addressed by community engagement, repeated train-
ing to bridge the knowledge gap and active monitoring
of the newly assigned tasks by trained personnel. The fu-
ture implication of this study is to help in implementing
a larger trial to evaluate whether these task-sharing can
help in reducing mortality and morbidity among preg-
nant women suffering from HDP and can strengthen
existing healthcare infrastructure with constraint human
resources.

Strengths of the study

This study was conducted in collaboration with Indian
and multinational researchers who are experienced in
developing qualitative protocols and analysis. Their ex-
perience has generated robust study design. The local
site researchers are familiar with the local Kannada lan-
guage, which helped participants express their opinions
freely and contributed to a better understanding by the
facilitators.

Limitations of the study

Primary health centre staff identified the participants
from the local community and this may have resulted in
selection bias. The participants who did not access pri-
mary care through the formal health care delivery sys-
tem were unlikely to be contacted for participation. The
participants who were never exposed to such FGDs
could have been hesitant in expressing their thoughts
freely or may have withheld their comments. Even
though the researchers were well-trained to facilitate
equal inputs from all the participants, group dynamics
and cultural barriers may have enhanced or hindered the
dialogues by some participants. Non—probabilistic sam-
pling methods limit the ability to generalize results.

Abbreviation

ANM: Auxiliary nurse-midwives; ASHA: Accredited social health activists;
CHW: Community health workers; DGO: Diploma in gynaecology and
obstetrics; FGD: Focus group discussion; HDP: Hypertensive disorders of
pregnancy; IDI: In-depth interview; MBBS: Batchelor of medicine/bachelor of
surgery; MD: Medicine doctor; OBGYN: Obstetrician and gynaecologist;

SBA: Skilled birth attendant; WHO: World Health Organisation; WRA: Women
of reproductive age

Acknowledgements

This work is part of the University of British Columbia PRE-EMPT (Pre-eclamp-
sia/Eclampsia, Monitoring, Prevention and Treatment) initiative supported by
the Bill & Melinda Gates Foundation. We gratefully acknowledge contributions
of the Community Level Interventions for Pre-eclampsia (CLIP) India Feasibility
Working Group: Zulfigar Bhutta, Sheela Naik, Anis Mulla, Namdev Kamle, Vaibhav
Dhamanekar, Sharla K Drebit, Chirag Kariya, Tang Lee, Jing Li, Mansun Lui, Asif R
Khowaja, Domena K. Tu and Amit Revankar. We also acknowledge the support
of KLE University, JN Medical College, SN Medical College, University of British
Columbia, Government of Karnataka, the district health administration of
Belgaum and Bagalkote Districts. We also thank health centre staff and community
leaders for their participation and their efforts in motivating community participation.
We additionally acknowledge the research office staff for assisting in data translation
and transcription. Finally, a special thanks to all the focus group and interview
participants.

Page 85 of 126

Funding

This study was undertaken as a part of the PRE-EMPT (Pre-eclampsia Eclampsia
Monitoring Prevention and Treatment) grant awarded to the University of British
Columbia, a grantee of the Bill & Melinda Gates Foundation. The funding body
had no role in the design or conduct of the study or in the reporting of the
results. Publication charges for this supplement were funded by the University of
British Columbia PRE-EMPT (Pre-eclampsia/Eclampsia, Monitoring, Prevention and
Treatment) initiative supported by the Bill & Melinda Gates Foundation.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

About this supplement

This article has been published as part of Reproductive Health Volume 15
Supplement 1, 2018: Improving pregnancy outcomes - Proceedings of the
2nd International Conference on Maternal and Newborn Health: Translating
Research Evidence to Practice. The full contents of the supplement will be
available online at https://reproductive-health-journal.biomedcentral.com/
articles/supplements/volume-15-supplement-1.

Authors’ contributions

UC, GK and UR were involved in the preparation of the study materials, data
collection and prepared the manuscript. AJ, SB, SR, CK, GM, AK were involved
in data collection. RD, SG, SS, MV, AM, MB, DS, BP, LAM were responsible for
protocol preparation and overseeing the study. PVD and RQ were the
Principal Investigators. All authors read and approved the final manuscript.

Ethics approval and consent to participate

This study was approved by ethics review committees at the University of
British Columbia, Vancouver Canada (H12-00132)and KLE University,
Belgaum (Ref No: MDC/IECHSR/2013-14/A-28) India. Furthermore, approval
was also obtained from the Ministry of Health and Family Welfare, India.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'KLE Academy of Higher Education and Research’s, J N Medical College,
Belagavi, Karataka, India. “Department of Obstetrics and Gynaecology, and
the Child and Family Research Unit, University of British, Columbia,
Vancouver, BC, Canada. 3Departmen‘[ of Obstetrics and Gynaecology, S
Nijalingappa Medical College, Bagalkot, Karnataka, India. “Department of
Community Medicine, S Nijalingappa Medical College, Bagalkot, Karnataka,
India. “Department of Pharmacology, S Nijalingappa Medical College,
Bagalkot, Karnataka, India. ®Department of Anatomy, S Nijalingappa Medical
College, Bagalkot, Karnataka, India. ‘Department of Research, Vancouver
Island Health Authority, Victoria, BC, Canada. 8Division of Women and Child
Health, Aga Khan University, Karachi, Sindh, Pakistan. “School of Life Course
Sciences, Faculty of Life Sciences and Medicine, King's College London,
London, England. "°Department Kings of Obstetrics, Thomas Jefferson
University, Philadelphia, PA, USA.

Published: 22 June 2018

References

1. Ending Preventable Maternal Mortality: USAID Maternal Health Vision for
Action Evidence for Strategic Approaches - January 2015. Available on
URL - https//www.usaid.gov/sites/default/files/documents/1864/
MH%20Strategy_web_red.pdf Accessed on 28" Dec at 10.00 am.

2. Trends in Maternal Mortality: 1990 to 2015 Estimates by WHO, UNICEF,
UNFPA, World Bank Group and the United Nations Population Division.
Available on URL - http://www.afro.who.int/sites/default/files/2017-05/
trends-in-maternal-mortality-1990-t0-2015.pdf Accessed on 12" Dec
2017 at 09.00 pm.


https://reproductive-health-journal.biomedcentral.com/articles/supplements/volume-15-supplement-1
https://reproductive-health-journal.biomedcentral.com/articles/supplements/volume-15-supplement-1
https://www.usaid.gov/sites/default/files/documents/1864/MH%20Strategy_web_red.pdf
https://www.usaid.gov/sites/default/files/documents/1864/MH%20Strategy_web_red.pdf
http://www.afro.who.int/sites/default/files/2017-05/trends-in-maternal-mortality-1990-to-2015.pdf
http://www.afro.who.int/sites/default/files/2017-05/trends-in-maternal-mortality-1990-to-2015.pdf

Charanthimath et al. Reproductive Health 2018, 15(Suppl 1):101

20.

21.

22.

Adamson PC, Krupp K, Niranjankumar B, Freeman AH, Khan M, Madhivanan P.
Are marginalized women being left behind? A population-based study of
institutional deliveries in Karnataka, India. BMC Public Health. 2012;12(30):1-6.
Alkema L, Chou D, Hogan D, Zhang S, Moller AB, Gemmill A, et al. Global, regional,
and national levels and trends in maternal mortality between 1990 and 2015, with
scenario-based projections to 2030: a systematic analysis by the UN maternal
mortality estimation inter-agency group. Lancet. 2016 Jan 30;387(10017):462-74.
httpsy//doi.org/10.1016/50140-6736(15)003-7.Epub 2015 Nov13.

Montgomery AL, Ram U, Kumar R, Jha P The million death study
collaborators. Maternal mortality in India: causes and healthcare service use
based on a nationally representative survey: PLoS One, January 2014 |
Volume 9| Issue 1 | e83331.

Ritchie LMP, Khan S, Moore JE, Timmings C, Lettow M, Vogel JP, et al.
Low- and middle-income countries face many common barriers to
implementation of maternal health evidence products. J Clin Epidemiol
Aug 2016; 76:229-237.

Combating Global Health Worker Shortages Task shifting and sharing may
provide one solution, AN report, Dec 2012, Vol 112 (12).

WHO recommendations, Optimizing health worker roles to improve access
to key maternal and newborn health interventions through task shifting.
Available on URL; http://apps.who.int/iris/bitstream/10665/77764/1/
9789241504843 _eng.pdf Accessed on 22nd Nov 2017 at 10.00pm.

Indian Public Health Standards (IPHS) Guidelines for Sub-Centres Revised
2012. Available on URL; http://health.bih.nic.in/Docs/Guidelines/Guidelines-
Sub-Centers-(Revised)-2012.pdf Accessed on 25™ June 2017 at 10.00 am.
Skilled birth attendance (SBA). A handbook for auxiliary nurse midwives lady
health visitors & staff nurses, 2010. Available on URL; http://tripuranthm.gov.
in/Guidlines/Staff_Nurses.pdf. Accessed on 5 January 2018 at 11.00 pm.
Skills that Save Lives, ASHA Module 6: Available on URL; http://nhsrcindia.
org/sites/default/files/
Skills%20that%20Save%20Lives%20ASHA%20Module%206%20English.pdf
Accessed on 10" January 2018 at 10.00pm.

Ochieng MB, Akunja EA, Edwards N, Mombo D, Marende L, Kaseje DC.
Perceptions of health stakeholders on task shifting and motivation of
community health workers in different socio demographic contexts in
Kenya (nomadic, peri-urban and rural agrarian). BMC Health Serv Res. 2014;
14(Suppl 1):1-13.

Dawson AJ, Buchan J, Duffield C, Homer CSE, Wijewardena K. Task shifting
and sharing in maternal and reproductive health in low-income countries: a
narrative synthesis of current evidence. Health Policy Plan. 2014;29(3):396-408.
https//doi.org/10.1093/heapol/czt026.

Campbell C, Scott K. Retreat from Alma Ata? The WHO's report on Task
Shifting to community health workers for AIDS care in poor countries. Glob
Public Health. 2011;6(2):125-38.

Ejembi CL, Norick P, Starrs A, Thapa K. New global guidance supports
community and lay health workers in postpartum hemorrhage prevention.
Int J Gynaecol Obstet. 2013;122(3):187-9.

Rao BV, Schellenberg D, Ghani AC; Overcoming health systems

barriers to successful malaria treatment: Trends Parasitol, April 2013, Vol.
29, No 4; 164-180.

Sankaran S, Ravi PS, Wu YE, Shanabogue S, Ashok S, Agnew K, et al. An
NGO-implemented community —clinic health WorkerApproach to providing
long-term Care for Hypertension in a remote region of southern India. Glob
Health. 2017;5(4):668-77.

He J, Irazola V, Mills KT. HCPIA investigators. Effect of a community
health worker-led multicomponent intervention on bloodpressure
control in low-income patients in Argentina: a randomizedclinical trial.
JAMA. 2017;318(11):1016-25.

Amarchand R, Sharma H, Krishnan A. Community health workers can be
trained to measure blood pressure: experience from India. Reg Health
Forum. 2013;17(1):26-31.

Greeff A, Nathan H, Stafford N, Liu B, Shennan AH. Development of an
accurate oscillometric blood pressure device for low resource settings.
Blood Press Monit. 2008;13(6):342-8.

Nathan HN, Greeff A, Hezelgrave NL, Chappell NC, Shennan AH. An accurate
semiautomated oscillometric blood pressure device for use in pregnancy
(including pre-eclampsia) in a low-income and middle-income country
population: the microlife 3AS1-2. Blood Press Monit. 2015;20:52-5.

Ramse M. BLOOD PRESSURE MONITORING: AUTOMATED OSCILLOMETRIC
DEVICES, Knowing Your Monitoring Equipment; Copyright © 1991 by Little,
Brown and Company. J Clin Monit. 1991,7,56-57.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34,

35.

36.

37.

38.

39.

40.

Page 86 of 126

Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves J, et al. Recommendations
for blood pressure measurement in humans and experimental animals part
1: blood pressure measurement in humans a statement for professionals
from the Subcommittee of Professional and Public Education of the
American Heart Association Council on high blood pressure research.
Hypertension. 2005;45:142-61.

Zachariah R, Ford N, Philips M, Lynch S, Massaquoi M, Janssens V, et al.
Task shifting in HIV/AIDS: opportunities, challenges and proposed
actions for sub-Saharan Africa. Trans R Soc Trop Med Hyg. 2009;103(6):
549-58. https://doi.org/10.1016/j.trstmh.2008.09.019.

Druetz T, Ridde V, Kouanda S, Ly A, Diabaté S, Haddad S. Utilization of
community health workers for malaria treatment: results from a
three-year panel study in the districts of Kaya and Zorgho, Burkina
Faso. Malar J. 2015;14:71.

Delacollette C, Van der Stuyft P, Molima K. Using community health
workers for malaria control: experience in Zaire. Bull World Health
Organ. 1996;74(4):423-30.

Ong'ang'o JR, Mwachari C, Kipruto H, Karanja S. The effects on tuberculosis
treatment adherence from Utilising community health workers: a comparison
of selected rural and urban settings in Kenya. PLoS One. 2014,9(2):e88937.
Garg S, Nanda P, Dewangan M. Role of community health workers in
improving TB detection on scale: a case study from the Mitanin programmein
Chhattisgarh, India. BMJGH. 2016; DOI: 10.1136/bmjgh-2016-EPHPabstracts.21
Published 7 July 2016

Lewin SA, Dick J, Pond P, Zwarenstein M, Aja G, van Wyk B, et al. Lay health
workers in primary and community health care. Cochrane Database Syst
Rev. 2005 Jan 25;1:CD004015.

Magee LA, Pels A, Helewa M, Rey E, Dadelszen PV, et al. SOGC CLINICAL
PRACTICE GUIDELINE; diagnosis, evaluation, and Management of the
Hypertensive Disorders of pregnancy: executive summary: no. 307, May 2014.
INC 7 Express, The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure. National High Blood Pressure Education Program. Available on
URL - https://www.nhlbi.nih.gov/files/docs/guidelines/express.pdf
Accessed on 5th Jan 2018 at 11.00 am.

Cockburn J, Moar VA, Ounsted M, Redman CW. Final report of study on
hypertension during pregnancy: the effects of specific treatment on the
growth and development of the children. Lancet. 1982;1(8273):647-9.
Magee LA, Abalos E, Dadelszen PV, Sibai B, Easterling T, Walkinshaw S. For
the CHIPS study group. How to manage hypertension in pregnancy
effectively. Br J Clin Pharmacol. 72(3):394-401.

Magpie L D Trial Office, Nuffield Department of Medicine, Level 5, John
Radcliffe Hospital, Headington, Oxford OX3 9DU, UK. Email lelia.duley@ndm.
ox.ac.uk; The Magpie Trial: a randomised trial comparing magnesium
sulphate with placebo for pre-eclampsia.Outcome for women at 2 years.
RCOG 2006 BJOG An International Journal of Obstetrics and Gynaecology.
2007;114:300-9.

Bain ES, Middleton PF, Crother CA. Maternal adverse effects of different
antenatal magnesium sulphate regimens for improving maternal and infant
outcomes: a systematic review. BMC Pregnancy Childbirth. 2013;13:195.
WHO Model List of Essential Medicines for Children, 20th List (March 2017);
Available on URL - http//www.who.int/medicines/publications/essentialmedicines/
6th_EMLc2017.pdf Accessed on 25th Jan 2018 at 900 am.

Ramadurg U, Vidler M, Charanthimath U, Katageri G, Bellad M, Mallapur A,
et al. Community health worker knowledge and management of pre-
eclampsia in rural Karnataka state, India. Reprod Health. 2016 Sep 30;
13(Suppl 2):113.

Perez F, Ba H, Dastagire SG, Altmann M. The role of community health
workers in improving child health programmes in Mali. BMC Int Health
Hum Rights. 2009 Nov 10;9:28. https://doi.org/10.1186/1472-698X-9-28.
Salam RA, Qureshi RN, Sheikh S, Khowaja AR, Sawchuck D, Vidler M, et al.
Potential for task-sharing to lady health workers for identification and
emergency management of pre-eclampsia at community level in Pakistan.
Reprod Health. 2016;13(Suppl 2):107.

Fulton BD, Scheffler RM, Sparkes SP, Auh EY, Vujicic M, Soucat A. Health
workforce skill mix and task shifting in low income countries: a review of
recent evidence. Hum Resourc Health [Electronic Resource]. 2011,9(1):1.
Mombo DS, Kaseje DCO. Health services consumers perceptions on task
shifting of primary healthcare functions to community health Workers in Rural
Butere sub County, western Kenya. Univ J Public Health. 2015;3(3):120-7.


https://doi.org/10.1016/S0140-6736(15)003-7.Epub 2015 Nov13
http://apps.who.int/iris/bitstream/10665/77764/1/9789241504843_eng.pdf
http://apps.who.int/iris/bitstream/10665/77764/1/9789241504843_eng.pdf
http://health.bih.nic.in/Docs/Guidelines/Guidelines-Sub-Centers-(Revised)-2012.pdf
http://health.bih.nic.in/Docs/Guidelines/Guidelines-Sub-Centers-(Revised)-2012.pdf
http://tripuranrhm.gov.in/Guidlines/Staff_Nurses.pdf
http://tripuranrhm.gov.in/Guidlines/Staff_Nurses.pdf
http://nhsrcindia.org/sites/default/files/Skills%20that%20Save%20Lives%20ASHA%20Module%206%20English.pdf
http://nhsrcindia.org/sites/default/files/Skills%20that%20Save%20Lives%20ASHA%20Module%206%20English.pdf
http://nhsrcindia.org/sites/default/files/Skills%20that%20Save%20Lives%20ASHA%20Module%206%20English.pdf
https://doi.org/10.1093/heapol/czt026
https://doi.org/10.1016/j.trstmh.2008.09.019
https://www.nhlbi.nih.gov/files/docs/guidelines/express.pdf
http://www.who.int/medicines/publications/essentialmedicines/6th_EMLc2017.pdf
http://www.who.int/medicines/publications/essentialmedicines/6th_EMLc2017.pdf
https://doi.org/10.1186/1472-698X-9-28

	The feasibility of task-sharing the identification, emergency treatment, and referral for women with pre-eclampsia by community health workers in India.
	Let us know how access to this document benefits you
	Recommended Citation
	Authors

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Study area
	Community health workers
	Methods
	Results
	Home blood pressure monitoring visits by ASHA workers
	Initiation of treatment with oral antihypertensive by ANMs
	Administration of magnesium sulphate loading dose by ANMs
	Availability of transport and acceptability of referral

	Discussion
	Conclusion
	Strengths of the study
	Limitations of the study
	Abbreviation
	Funding
	Availability of data and materials
	About this supplement
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

