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Abstract
Background: Neonatal health (NH) remains a major problem in many countries. Children dying before 28 days
often suffer from conditions that are preventable or treatable with proven, cost-effective interventions. The
knowledge gaps are no longer about what should be done, but to understand why guidelines including these
interventions are not followed. Using a behaviour change framework, this study explores neonatal health guidelines
use and the role of management in supporting effective usage in two rural settings in China and Vietnam.
Methods: Semi-structured interviews with policy makers, health care managers and providers (n = 49) and focus
group discussions with women, husbands and grandmothers who had experienced maternal and NH care services
within the last year (n = 7) were conducted. Data were analysed using the framework approach.
Results: Guidelines are not readily available at county, township and village levels in the study sites in China,
whereas, in Vietnam, guidelines are available, accepted and being used at facility level. Improvements in
implementation could be made in both settings. Factors influencing guidelines use common to both settings
included: lack of equipment and supplies; shortage of staff with NH care experience; and guidelines not in line with
patient practices. Factors specific to China included: poor guidelines dissemination; and disagreement with
guidelines. There was limited community engagement in NH services in China, whereas in Vietnam, community
members were actively involved in decision making and provision of services. Managers have an important role in
supporting NH guidelines use through: ensuring guidelines are available; allocating appropriate resources;
supporting and monitoring staff in their use; and engaging with local communities to promote effective practices.
Conclusions: Engaging managers to support implementation is crucial. Management systems that provide the
necessary resources, competent staff, and monitoring, regulatory and incentive frameworks as well as community
engagement are needed to promote adoption of guidelines. Further research on how best to strengthen local level
management so that they tailor interventions to support guideline use to their specific context is needed. This will
ensure that proven interventions to address NH problems are used, and that countries move closer to achieving
the new Sustainable Development Goal 3 target.
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Background
Although there has been progress globally in meeting
the targets of Millennium Development Goal 4, neonatal
mortality rates (NMR) have lagged behind [1] with 45 %
of under five deaths globally occurring in the neonatal
period, the majority within the first few days of life [2].
The ambitious and challenging target for neonatal mortality in Sustainable Development Goal 3 (SDG), is a
reduction from the current 19 deaths to less than 12
deaths per 1000 live births [3]. The neonatal period is
the most vulnerable time for a child’s survival and children that die before 28 days of life often suffer from
diseases and conditions that are readily preventable or
treatable with proven, cost-effective interventions.
Much research has been carried out to find solutions
to the clinical aspects of neonatal health (NH). For example, we know that highly cost-effective interventions
are feasible at facility and community levels such as early
postnatal home visits to promote breastfeeding and
clean cord care, skilled care at birth and kangaroo
mother care [2, 4]. Between 40 and 70 % of neonatal
deaths could be averted by full coverage of 16 feasible
interventions [5]. These interventions are included in
guidelines.
Guidelines are “systematically developed statements to
assist practitioner and patient decisions about appropriate health care for specific clinical circumstances” [6].
Guidelines are developed on global best practice based
on the best available evidence, which are then adapted
to local conditions as necessary. The use of guidelines

Fig. 1 Barriers to guideline usage (adapted from Cabana et al. [6])
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should lead to changed health worker behaviour, which
will then lead to better health outcomes [7, 8] and the
achievement of neonatal health target in Sustainable
Development Goal 3.
There are many factors that influence the implementation of guidelines. These include: the quality of guidelines (i.e. relative advantage, compatibility with existing
beliefs and values, complexity, and cost); the ability of
the provider to try out the guidelines with comparative
ease; the ability of the provider to observe practices that
have incorporated the new guidelines; characteristics of
the health care professional; characteristics of the practice setting such as incentives and regulations; patient
factors such as individual demands or specific clinical
problems [9]. Different types of health care providers
may require different strategies to facilitate their adherence to guidelines [10].
In addition, communities are an important component
of the health system and, as such, can take an important
role in the successful implementation of guidelines. For
example, increasing community awareness about the
importance of appropriate NH care increases service
demand which can have an impact on providers’ adoption of guidelines [11].
In their framework based on a behaviour change perspective, Cabana et al. identified three main areas where
barriers may exist in relation to the providers: knowledge, attitudes and behaviour or practice [6] (Fig. 1).
Cabana et al.’s framework does not explicitly include
the role of managers in implementation of guidelines.
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Managers can influence how guidelines are implemented
and this depends to some extent on how much room for
manoeuvre they have to make decisions such as resource
allocation or addressing training needs. Room for
manoeuvre or “decision space” is described by Bossert as
the degree of autonomy with which managers make decisions according to their decentralized authority [12]. It
is also important for them to monitor how guidelines
are used, and their effect on health outcomes.
Despite impressive development and economic growth
in both China and Vietnam, NH is still a major problem.
In China, neonatal mortality accounts for 60 % of all
childhood deaths [13] while in Vietnam, neonatal mortality comprises nearly three-quarters of all infant deaths
[11]. Higher rates of neonatal mortality exist in poorer
and remote rural areas of both countries. We also know
that NH practice guidelines exist in China and Vietnam
for use at national and local levels [14, 15]. However, a
major problem is ineffective implementation of these
guidelines in service delivery, which is reflected in, for
example: low rates of postnatal care [16]; poor quality
neonatal resuscitation [17, 18]; and low rates of early
and exclusive breastfeeding [19, 20].
Since evidence about effectiveness of interventions to
address NH problems is broadly available, the knowledge
gaps are no longer about what should be done to improve NH outcomes. Rather, “implementation research”
[21] is urgently needed to understand why guidelines are
not followed, and what room for manoeuvre managers
have to support implementation of NH practice guidelines effectively and to help health workers foresee and
respond to problems in implementation. This paper presents findings from preliminary research to identify research gaps and questions surrounding the use of NH
guidelines. The aim of this study was to explore the
availability of guidelines in the two study sites, how they
are used, the challenges in usage faced at different levels
within the health system, the managers’ role in use of
guidelines, and the community involvement in neonatal
health care.

Methods
This was a small-scale preliminary study to explore the
use of NH guidelines in order to inform the design of a
larger implementation research study.
Research team

The Chinese research team collected and analysed the
data from the Ningxia study. The team consisted of a
medical doctor, a social scientist, and health service
management researcher. The Vietnamese research team,
consisting of medical doctors and social scientists carried out the data collection and analysis. The UK team
supported the design, data collection and country and
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comparative analysis. The team consisted of a social scientist with midwifery experience, and health service
management researchers.

Study sites

The research was carried out in Ningxia Hui Autonomous Region, China, and Dak Nong Province in Tay
Nguyen Region, Vietnam. These sites are amongst the
poorest regions in each country, with below average national NH indicators, and the research teams have existing relationships with institutions in these regions. They
were selected as potential significant impact on NH indicators could be achieved in the implementation study.
Ningxia is an autonomous region located in the North
West part of China. It is a mountainous and desert like
region, with difficulties in health care access. The total
population in 2012 was 6.47 million of whom 33 % are
Hui/Muslim. The NMR in Ningxia was 10.4 per 1000
live births in 2010 [22], whereas the national average lies
at 8.3 per 1000 live births [23]. Maternal mortality is also
higher in Ningxia, with a ratio of 27.5/100,000 live births
in 2012 (national average is 24.5/100,000 live births)
[24]. Within Ningxia, Xiji County was selected as the
study site. Xiji is remote and rural, is designated as a
“national poverty county”, and has a population of half
million working mainly in agriculture.
Dak Nong province is one of the poorest of the five
provinces in the Tay Nguyen region. It has a population
of 550,000 of whom 16 % are considered poor [25]. 40 %
of the population belong to 40 ethnic groups [26]. There
are many challenges for ethnic minority people in accessing health care such as geographical distance, costs,
transport and cultural barriers [27]. While the officially
reported NMR for Tay Nguyen is 4.2 per 1,000 live
births, a survey estimated it to be 15.3 per 1000 live
births [28]. Within Dak Nong province, Dak Glong
district and Dak R’Mang commune were selected as
study sites. Dak Glong is a remote area and is one of the
poorest districts in the province with 49 % of households
being classified as poor [25].

Study design

This was a small-scale preliminary study to explore the
use of NH guidelines to inform the design of a larger
study. Little is known about the use of NH guidelines in
these settings, and therefore a qualitative research methodology was used to explore their use including any
barriers and opportunities, amongst a variety of stakeholders. Semi-structured interviews and focus group
discussions were employed. Data collection was carried
out by the country research teams between October and
December 2014.
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Semi-structured interviews with policy makers, managers
and health workers

Semi structured interviews (SSI) were used as they ensured that key topics were covered in each interview, and
allowed deeper exploration based on the participants’ responses. This facilitated comparison of findings across the
two country contexts. Key informants who are involved in
neonatal health policy making and implementing at national, provincial, and county/district levels, managers of
neonatal health care services at county/district level, and
health care workers who provide neonatal health care services were selected for interview. The sampling approach
was purposive aiming to capture a range of views and perspectives by experiences, and location in the health system
in order to enable “symbolic representation” [29]. A total
of 49 interviews were conducted – Table 1 provides details
of the selection in each country.
Topic guides were developed by the research teams
and covered areas such as neonatal health issues, availability of NH guidelines, use of guidelines and challenges, how neonatal health is monitored, degree of
freedom of district or county level managers have to ensure the implementation of guidelines and authority to
decide on use of resources to more successfully implement the guidelines (see Additional file 1). All interviews
were recorded and took place in a private place acceptable to the interviewees.
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Focus group discussions with community members

A total of seven focus group discussions (FGDs), three
in China and four in Vietnam, were conducted to explore mothers’ and family members’ perceptions and experiences of NH care services and views on ways to
improve service delivery. Women, husbands and grandmothers who had experienced maternal and neonatal
health care services within the last year were selected for
the FGDs. The FGDs, separated by gender and included
between five and nine participants, were facilitated using
an open-ended topic guide in private places acceptable
to the participants (see Additional file 1). The discussions were recorded.
We aimed to arrive at the sample size following the
principle of saturation whereby interviews and discussions
should continue until no new data are generated [29]. Saturation was achieved with regard to the key topics.
Analysis of data

Recordings of the interviews and discussions were transcribed verbatim in the local language and checked for
accuracy. These data were analysed in the local language
by the Chinese and Vietnamese research teams using the
framework approach which facilitates rigorous and
transparent analysis [30]. Firstly, coding frameworks
were developed using the topic guides, study objectives
and themes emerging from the data, and so were slightly

Table 1 Numbers and types of participants for semi-structured interviews
Vietnam

China

Level

Type of informant

No.

Type of informant

No.

National

Director Maternal and Child Health (MCH) Department,
Ministry of Health
UNICEF representative

2

Director National Centre for Disease Control and
Prevention, MCH centre
UNICEF representative
Research expert on NH health

3

Province

Policy makers:
Director Provincial Health Department
Manager Provincial Reproductive Health Centre

2

Policy makers:
Director Provincial Health Department MCH division
Manager Provincial MCH Centre

2

Senior health service professionals:
1 Medical Professional Division, Provincial Health
Department
3 officers Provincial Reproductive Health Centre
2 health workers, Obstetrics department, Provincial Hospital
2 health worker, Paediatrics department, Provincial Hospital

8

Senior health service professionals:
Director Paediatric Department, Provincial Hospital

1

District/County

1
1
1
1
1
1
1

vice director, district hospital
head, Obstetrics department
head, Paediatrics department
midwife, Obstetrics department
MCH manager, District Preventive Medicine Centre
officer, District MCH centre
midwife, MCH department

7

1
1
3
4
2

11

Commune/village

1
1
1
1
3
2

head, Commune People’s Committee
head, Commune Health Centre
midwife, Commune Health Centre
village midwife
village health workers
representatives, Village Women’s Union

9

3 village doctors
1 representative, Women’s Union

Totals

28

Director, County Health Bureau
MCH Manager
Managers, township hospitals
health workers, township hospitals
health workers, county hospital

4

21
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different for each country. Then the coding frameworks
were applied to the transcripts, charts were developed
for each theme, and these charts were used to describe
the themes. The computer programmes MAXqda and
NVIVO 8 were used to support the analysis. The findings were then compared across the two contexts
through a process of joint meetings and discussion
between Chinese, Vietnamese and UK researchers.
Ethical considerations

Ethical approval was obtained from the Research Ethics
Committee at Liverpool School of Tropical Medicine
(14.041), the Ethics Committee for Biomedical Science
in Peking University (IRB00001052-14063) and the
Research Ethics Committee at Hanoi School of Public
Health (285/2014/YTCC-HD3). Informed consent was
obtained from each participant prior to starting and
recording the interviews and discussions.
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breastfeeding following caesarean section, and care of
pre-term babies.
In China, we found that guidelines were not routinely
used to guide provision of NH care. Although key informants at national level claimed that these guidelines are
well applied, interviews at provincial, county, township
and village levels did not confirm this. Staff at provincial
level hospitals use international guidelines which they
retrieve from the internet. Health workers at county and
township levels either follow their past experience or use
textbooks.
Factors affecting guideline use

The factors are described in four categories: knowledge
of the guidelines, attitudes towards the guidelines, factors that influence the behaviour of the health workers
and management support. Figure 2 is an adaptation of
the Cabana model which summaries these factors [6].
Knowledge

Results
Use of guidelines

In Vietnam, some aspects of the neonatal health guidelines included in the National Guidelines for Reproductive Health Care Services were reported by the
respondents to be implemented at provincial, district
and commune level. These included initiation of breastfeeding within 1 hour after normal delivery, new-born
examinations, and safe referral of sick new-borns to the
higher levels. However, it was reported that other neonatal health care was not implemented fully according
to the guidelines, such as kangaroo mother care, cord
care, diagnosis and treatment of sepsis, early initiation of

Fig. 2 Factors influencing use of guidelines in China and Vietnam

Existence of guidelines In 2009, the Vietnam Ministry of
Health (MoH) issued the National Guidelines for Reproductive Health Care Services (NGRHS), including one
chapter on NH care with 40 topics covering almost all
new-born problems, to be used at both government and
private health facilities. These guidelines were developed by
national and international experts on NH from MoH, hospitals, WHO, UNICEF, Save the Children, and UNFPA.
In China, respondents reported that there are three
types of guidelines for NH. There are clinical guidelines
that provide detailed information on how to provide care.
They are usually developed by professional associations
(which have strong government links) which are published
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in academic journals, and include guidelines on neonatal
resuscitation, management of premature babies, and
breastfeeding. There are guidelines on delivery of services such as the frequency and content of postnatal
visits. Third, there are textbooks, wall charts and
newsletters.
Availability of guidelines at different levels of the
health system In Vietnam, the NGRHS were available
at the provincial hospital, district hospital and commune
health station. The guidelines were also available at the
provincial health department, provincial centre of RHC,
and district preventive health centre as they are used for
monitoring and evaluation, health information statistics,
and training and research purposes.
“We received the reprinted version of the national
guidelines from the Provincial Health Department in
2011. The guidelines were reprinted using provincial
budget. All health facilities received the guidelines”
(Manager, provincial level, Vietnam).
In China, the clinical and service delivery guidelines are
available on the MoH website. All township health centres
and many village health clinics have internet access. However, they were not available in hard form within the
health facilities at province, county, township and village
level. There were wall charts explaining frequency and
content of postnatal health care visits and neonatal resuscitation in the township health centres and village clinics.
The health workers reported keeping a textbook at home
that includes sections on neonatal health care.
Dissemination of guidelines In Vietnam, there was a
systematic approach to the dissemination of the guidelines, with each level of the health system being responsible for disseminating the guidelines to the health
facilities, introducing the guidelines at regular meetings,
and organizing training for managers and health workers.
This training was conducted when the guidelines were
first introduced and then every year in order to update
staff on any changes in the guidelines. In China, neonatal
health guidelines are distributed from the central MCH
level to lower level MCH specialists. Training on the use
of guidelines is provided by higher level institutions but
this was reported to be ad hoc, did not adequately cover
emergency treatment of some neonatal complications,
and did not include opportunities for practicing and developing skills.
Management support: provision of guidelines These
findings indicate that in Vietnam, there appears to be
clearer communication about the guidelines and a systematic approach to ensuring that staff at all levels have
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access to and are knowledgeable about the guidelines. In
China, there are reported problems with communication
of guidelines at the different levels within the health care
system, resulting in the guidelines not being available at
the lower level facilities.
Attitudes

Lack of agreement with guidelines Some respondents
reported that the China national guidelines are seen as
being out of date, do not include important interventions and are not compatible with international guidelines. Health care providers at provincial level were
reported to prefer to use international guidelines. A respondent explains:
“Kangaroo mother care is the most cost-effective intervention to premature and low weight babies…However,
kangaroo mother care is not mentioned in any of our
guidelines” (Key informant, national level, China).
Lack of self-efficacy In Vietnam, a systematic approach
to training health managers and health workers on
NGRHS was reported. A training manual was developed
and provincial level trainers were trained in conducting
workshops for health workers at district hospitals and
community health centres. Every year health workers
from all health facilities receive training in the updated
guidelines at the Provincial Reproductive Health Centre.
Experts are sometimes invited from paediatric hospitals
in Ho Chi Minh City to deliver the training. However,
some respondents reported that the training focuses on
theory, and there are no opportunities to practice skills
on models or patients. Health workers do not feel
confident to apply these skills in their work. Furthermore, not all health care providers receive the annual
training as this would leave their facility understaffed.
“The training in the province is in theory only. It’s
hard to understand without a model. We have to
invite experts from Ho Chi Minh City to our hospital
to train our doctor, especially the complicated
techniques” (Manager, provincial level, Vietnam).
“Our department has only one doctor, I could not
attend the training” (Health worker, district level,
Vietnam).
In China, respondents reported that staff at township
and village levels do not have the necessary skills to provide care according to the guidelines because their initial
training of 3 years is not adequate, and they do not receive sufficient and effective in-service training to upgrade their skills. There are few health workers that
specialize in NH care.
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Inertia of previous practice In China, there is evidence
that health workers provide care according to habit and
routine rather than use the guidelines. Respondents reported that health workers at county and township levels
use textbooks that were published decades ago as their
guidelines. These textbooks were followed during their
training and they are accustomed to using these textbooks. Health workers tend to follow more senior staff,
so if the head of department always uses a certain
method in treating a disease, then the staff will follow
this practice. Guidelines are only going to be followed
if staff are willing and able to adopt them into their
heavy and complex workload, as illustrated by this
respondent:
“Guidelines are only helpful to village doctors who are
willing to learn more. Since the workload of village
doctors is complex and large, plus their low
motivation to do the work, some of them may not refer
to guidelines. Therefore, even if the village doctors are
equipped with guidelines, it still may not achieve
expected effect” (Key informant, provincial Level, China).
Management support: Changing attitudes These findings suggest that the role of the manager should include
identifying when it is necessary to change health
workers’ attitudes about using guidelines and then facilitate this change. Their role is also to change attitudes towards the content of the guidelines. For
example, in China the guidelines did not include
kangaroo mother care but the manager saw this as
an important intervention to support premature and
small babies.
Behaviour

Behaviour of the health workers to implement the guidelines is influenced by the following external factors:
equipment and supplies, staffing, funding, cultural practices and community involvement.
Lack of equipment and supplies Lack of equipment and
drugs hinders provision of neonatal health care services according to the guidelines, and this is particularly evident at
the primary health system levels. For example, in Vietnam,
health workers explained that lack of drugs such as surfactant (drug used with neonates with respiratory distress),
and limited equipment such as delivery sets hampered their
ability to provide delivery services as well as care for sick or
premature babies. In China lack of equipment to conduct
neonatal hearing test limits health workers’ capacity to follow the hearing screening guidelines.
“We can take care of some premature babies. However,
the lack of drugs such as surfactant prevents us from
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keeping premature babies in the hospital” (Health
worker, provincial level, Vietnam).
“As for equipment we have only one professional
ultrasound Doppler, two delivery kits and two perineal
suture kits. That's all! Tools are inadequate, heat
lamps for babies are also not available in this
hospital” (Health worker, district level, Vietnam).
Shortage of staff especially with NH expertise Respondents identified two issues about staffing for neonatal health care in China and Vietnam. There is a
general lack of staff in rural areas particularly at district/
county, township/commune and village levels. The existing staff are therefore overloaded with other public
health and clinical activities, and are unable to devote
enough time to NH care. In addition, many staff also
lack skills and experience in neonatal health care. For
example, Dak Nong is a remote province in Vietnam,
and the hospital can only recruit doctors who practice
general medicine. Consequently, health workers at the
provincial hospital are not confident in treating premature newborns. Similarly, the health workers at the
district level hospitals refer any sick newborn babies
because of limited confidence in managing neonatal
complications.
“We are not very confident in newborn diseases,
especially the early premature newborns. For those
cases, we refer to Ho Chi Minh city” (Health worker,
provincial level, Vietnam).
“We do not treat any neonatal disease in this hospital.
All cases are referred” (Health worker, district level,
Vietnam).
“Rural areas lack sufficient qualified medical staff to
provide services, so these guidelines were not fully
implemented. For example, according to the guideline
on infant feeding, mothers should start to breastfeed
newborns 1 hour after giving birth. However, the
actual rate is merely 41 %” (Key informant, national
level, China).
“China has developed large-scale neonatal resuscitation
training to address the problem of neonatal asphyxia,
but the training effect is barely satisfactory. As the
training is provided from one level to the next lower
level, there is some information loss during the process.
Insufficient supervision following the training is another
problem” (Key informant, national level, China).
Shortage of funding In Vietnam, respondents reported
that there is no specific budget for neonatal health care,
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but estimates have shown that funding only meets about
45 % of the actual demand. In China, this was not reported as an issue.
“Neonatal health is now the main target for MCH
program. However, the budget for neonatal health care
has not met the demand. In the short term, we will
focus on training and simple interventions on essential
neonatal care. In the meantime, we need to call for
further international support” (Key informant,
national level, Vietnam).
Cultural: reconciliation with patients’ practices and
views There are some cultural practices within the community that affect implementation of the guidelines. In
Vietnam, there are some traditional postnatal practices that are not consistent with the guidelines. For
example, women from some ethnic minority groups
discard colostrum or feed the baby with honey.
Health workers find it difficult to influence these
practices. In China, the “Zuo Yuezi” or “confinement
following delivery” prohibits women and babies leaving the home and receiving visitors for 1 month following birth.
“Ethnic minority people have their own cultural
practices. Although we instruct about breastfeeding,
they sometimes feed the newborns with honey. They
think that honey is good for babies’ digestion. These
practices are more popular after the women and their
babies are discharged from the health facilities”
(Health worker, district level, Vietnam).
Involving the community in provision of care In
Vietnam, there were several examples of community
actions that currently support neonatal health. The
Women’s Unions (civil society organisation funded by
the government which promotes women’s activities)
are involved in counselling women on antenatal care,
postnatal care and breastfeeding and organising health
promotion activities on the radio. The Commune
People’s Committees provide financial and logistical
support to the commune health stations to deliver
maternal and child health communication activities.
Local authorities and community leaders are involved
in selecting women to participate in the Village Based
Ethnic Minority Midwives Initiative, thus facilitating
their status and acceptance by communities. Village
health workers and ethnic midwives act as bridges
between the formal health system and communities.
However, in China, apart from activities by the village
doctors, we did not identify any community actions related
to neonatal health that were organised by community
organisations.
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Management support: Enabling the use of guidelines
The findings suggest that managers can facilitate the use
of guidelines if and when they can provide the necessary
resources including staffing, equipment and supplies as
well as involving the community.
Other management support
Supervision

In Vietnam, routine supervision covers the implementation of the guidelines. However, health workers who do
not follow the guidelines are not held accountable. If
health workers have not been trained in use of guidelines, then they will not follow the guidelines.
In China, the respondents reported that implementation of guidelines is not promoted through the routine
supervision mechanisms. Managers do not monitor how
the guidelines are implemented, and they are not
reflected in the supervision process and documentation.
There is no accountability of health workers to follow
the guidelines.
“China’s NH guidelines face the issue of poor
enforcement. This is partially due to lack of powerful
supervision and accountability mechanism during
execution of guidelines. For instance, exclusive
breastfeeding is mentioned in all relevant guidelines,
but the implementation status is still very poor”
(Key informant, national level, China).
Lack of coordination for NH at national level

In Vietnam, there are several issues with the coordination of neonatal health care services at the national
level. The number of MoH neonatal health focal persons
is insufficient to cover all neonatal care activities. There
is inadequate coordination between the preventive
health and treatment sub-sectors. There is no focal person for neonatal health at the Health Service Administration (which is responsible for organising, developing
policy and carrying out supportive supervision) causing
difficulties in conducting supportive supervision at
health care facilities. The technical group at the national
level for neonatal health was established but is not
currently functioning.
Challenges with monitoring

Monitoring implementation of guidelines and their effects on service delivery and health outcomes is an important managerial function. In Vietnam, the Health
Information System collects data on some neonatal
health indicators at all levels in the health system. The
Provincial Reproductive Health Centre and the MCH
department of the MoH collect, analyse and publish
some neonatal health data. In China, the routine data
reporting system which operates at the village, township,
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county, province and national levels of the health system
collects data on many neonatal health indicators such as
neonatal deaths, stillbirths, low birth weight and
breastfeeding.
However, respondents reported several challenges with
monitoring neonatal health in China and Vietnam. They
explained that the accuracy of the data may be compromised for several reasons: there are too many indicators,
some are reported as estimates at facility level, and there
is under reporting of neonatal deaths by families and
health workers. In Vietnam issues include: limited capacity of staff to manage and analyse data; poor financing
of the system resulting in inability to check the data in
the routine reports; lack of computers and software to
carry out analysis. In China, not all information is reported electronically, and entering data from paper
forms is time consuming and can result in errors. In
China there is over reporting of some indicators such as
breastfeeding and postnatal visits and data from migrant
population is not captured. In addition, the data is often
not disaggregated by gender or socio economic status.
Respondents in China and Vietnam reported that
there is limited use of the data for informing decisions
about delivery of NH services. In Vietnam, it appears
that there is limited understanding of how to use the
routine data to inform planning and resource allocation
at the local and national levels. The MoH prefers to use
survey data such as Multiple Indicator Cluster Surveys
and Demographic Health Surveys to inform policy and
resource allocation, as it is seen as being more reliable.
In China, data are used for comparison between provinces, programme evaluation, and sometimes for international comparison. There is no evidence that local
health authorities and health facilities use the data to improve NH services.

Managers’ room for manoeuvre to promote use of
guidelines

In Vietnam, managers at the provincial level have more
room for manoeuvre due to their professional position, responsibilities and knowledge, as well as the Provincial Hospital being financially autonomous. They have the authority
to decide which services to provide. Managers at the district
and sub-district level institutions appear to have little autonomy and are unable to decide which services to provide.
In China, managers at county and township levels do
not appear to have full control over their budgets or human resources. This means they do not get sufficient
quantity and quality of staff to provide required services.
Recruitment of staff is done on request by the facility
managers to the county health bureau and bureau of human resources and social security. All health facilities
can decide training related issues, including training
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content and selection of participants. Township health
centre and village health centre staff cannot decide the
content of programmes such as postnatal care as this is
designed by national level, but they can decide when and
how to implement the programmes.

Discussion
Using the behaviour change framework by Cabana et al
[6], this study explored the use of neonatal health guidelines including barriers, and the role of management in
supporting effective usage in China and Vietnam. It has
confirmed that for effective use of guidelines, all three
main areas-knowledge of guidelines, attitudes towards
guidelines and factors affecting behaviour-need to be
investigated for potential barriers, as well as facilitating
factors [6]. We found that Cabana’s model was useful
once adapted to include management support. We
found that guidelines are not readily available at county,
township and village levels in China, whereas, in
Vietnam, guidelines are available at facility level, are accepted and are being used. Improvements in implementation could be made in both settings. Several factors
influencing the use of the guidelines common to both
settings included: lack of equipment and supplies; shortage of staff especially with neonatal health care experience; shortage of funding specifically for NH; and
guidelines not in line with patient practices and views.
There were several issues with guidelines use specific to
China and these included: issues with dissemination of
guidelines to the county and lower levels of the health
system; lack of agreement with the guidelines; and preferring to provide care according to habit and routine.
There was limited community engagement in neonatal
health services in China, whereas in Vietnam, there were
examples of how community members were actively involved in decision making and provision of services.
Health facility managers have an important role to play
in supporting the use of neonatal health guidelines in
their settings through: ensuring that guidelines are available; allocating appropriate resources; supporting and
monitoring staff in their use; and building relationships
with local communities to engage them in health
services.
The following section explores four areas emerging
from these findings: importance of effective dissemination strategies, staffing and other resources being critical for guidelines adherence, community engagement in
neonatal health, and the role of managers in supporting
guideline use.
Effective dissemination strategies are essential for
guideline use

Dissemination of guidelines is easier when there is one
set of nationally recognised guidelines, as is the case in
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Vietnam. There appears to be a clear strategy for dissemination being implemented which includes training
on guidelines use which has resulted in guidelines being
available and training received even in the remote areas.
However, effectiveness of the training in developing
intended skills, was questionable. In China, there is little
evidence of the existence of a strategy for dissemination
of guidelines, and training is ad hoc and does not appear
to be related to any guidelines. This has resulted in
guidelines not being readily available, a lack of awareness
about the guidelines among NH care providers, and a
vacuum of standardised and evidence based care. Providers therefore found other options: they either referred
to textbooks to guide their care, used guidelines they
found on the internet, continued their previous practice,
or followed the practice of other colleagues. Using other
guidelines than the “official” ones undermines one of its
most important values which is to standardise evidencebased clinical practice. Part of the role of managers at
the different levels of the health care system, is to ensure
that guidelines are available to the staff and that staff are
aware of the content [31]. Other studies have shown that
multiple strategies for dissemination that include initial
and ongoing training, face to face instruction, monitoring and feedback involving key stakeholders such as service providers, managers and users can be effective in
improving use of guidelines [32–35]. Further research
that explores the specific barriers to dissemination of
guidelines in China, synthesises learning from other contexts where guideline dissemination has been successful,
designs strategies for the China context, and evaluates
them in terms of effectiveness, feasibility and
acceptability.
Staffing and other resources are critical for guidelines
adherence

There are also problems with resources, including
adequate numbers and appropriately skilled staff, and
limited drugs and equipment, which influence how
guidelines are followed in China and Vietnam. It is important that guidelines do acknowledge these challenges
and where possible provide alternatives for situations
where resources are limited. A review of hypertension
management guidelines in China found that the actual
implementation of the guidelines was not addressed and
recommended that defining facilitators and barriers for
adoption of guidelines should be integrated early in the
guideline development process [36]. This principle
should be applied also in the adoption of NH guidelines.
Motivation of staff to adhere to guidelines can be promoted through the provision of the necessary drugs,
supplies and equipment as well as ensuring they have
the competencies and confidence to implement them.
Lack of these essential requisites can affect health
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workers’ motivation to provide services [37]. In addition,
service users can bypass facilities where there is a lack of
resources, and this makes it difficult for staff to acquire
the necessary clinical experience to maintain knowledge
and skills [38]. Recognition by managers and communities and feeling of achievement also influence staff motivation, adherence to guidelines and performance [37].
As indicated in this study and supported by others, an
important role of managers is to ensure that their staff
have the skills and knowledge, and resources to perform
their work [39]. This can be assessed through human
resource management tools such as appraisal and supervision, as well as meetings with staff, observations of the
facility and through feedback from service users. It is
important for managers to select the most appropriate
human resource management tools for the context [37].
Allocation of existing resources and leverage for additional resources to support the use of guidelines,
whether this is for extra staff, training or new equipment, is also an essential function of the manager.
Further research should explore options to improve
the skills and knowledge of health workers to support
the implementation of guidelines through blended learning approaches such as: focused competency based
workshops; e-learning tools including webcasts, simulation training, social media, open online courses which
can also support peer to peer learning, joint problem
solving and reflective practice; and mentorship.
Community engagement is needed to complement the
use of NH guidelines

Improvements can be made to the supply side of
neonatal health care, and guidelines would play an
important part in ensuring quality. However, at the same
time complementary work is needed on the demand
side. Interventions to promote appropriate health seeking behaviour amongst communities, can influence and
push health care providers to adopt and adhere to existing guidelines. This can be particularly important where
local customs can either not support or act as a barrier
to the use of guidelines e.g. the local custom of discarding colostrum, acts a barrier to guidelines promoting
early breastfeeding. The challenge for managers would
be to ensure that both supply and demand are covered
with effective and coherent interventions to promote the
use of guidelines.
Models of community engagement that support
provision of care and increase demand and complement
service delivery are available (e.g. use of women’s groups,
village health workers). These community engagement
activities may be particularly important in less developed
locations where people are further from formal services
during the critical neonatal period [40]. In Vietnam,
there is already a strong foundation on the demand side,
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with active women’s unions, the Commune People’s
Committee and village health workers and ethnic
midwives. Other studies in Vietnam and elsewhere have
highlighted the importance of community engagement
in improving maternal and neonatal health [15, 41–43].
In contrast, in China, apart from the village doctor
who is the link between communities and the formal
health system, there was little engagement with communities in the study sites. Women’s Committees are more
engaged with family planning rather than neonatal
health. There are few examples of community engagement in neonatal health care in China in the literature.
However, these provide positive examples. In rural Tibet,
where many women had a home delivery without skilled
birth attendance, an outreach programme provided
maternal-newborn health education, skills training, and
resources to the home including basic neonatal resuscitation and cord care [44]. The Women’s Reproductive
Health and Development Program in Yunnan Province,
promoted community engagement in women’s reproductive and family health [45]. Further research is
needed to design, implement and evaluate community
engagement models that increase demand for and use of
neonatal healthcare services.

Managers have a vital role to play in supporting
guidelines use

As discussed above, managers have a vital role to play in
supporting guidelines use. It is therefore critical that they
are committed and perceive the guidelines as a valuable
way of strengthening the performance of their organisation [46]. Monitoring how guidelines are used, and their
effects on service delivery and health outcomes is an important function of managers. Monitoring progress with
guideline use, audit of practice and provision of feedback
were seen as enabling factors for the implementation of
clinical guidelines in Mongolia [35]. The health information system and other sources of data such as surveys, can
be used to help monitor and evaluate guideline use, and
inform decisions about service delivery. However, the use
of information systems for monitoring and evaluation of
guidelines use is not evident from the study in China or
Vietnam, particularly at local levels. There is a need to
build capacity in using data from information systems and
surveys for problem solving and decision making and to
embed this approach in the way managers work. Equally
essential, is feeding back this information to the providers
and taking action accordingly. Understanding the challenges and facilitators of using the guidelines, and identifying ways to resolve problems can be gained through
observation and dialogue with providers. The next phase
of this research would test a management strengthening
intervention where managers develop, implement,
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monitor and evaluate interventions to support better implementation of guidelines.

Limitations of the study

This study addresses an important but relatively
neglected area in neonatal health. This was a small scale
preliminary study designed to be carried out rapidly to
provide a snapshot of NH guideline use in one location
in 2 countries. It was a qualitative study that captured
reported health worker behaviour about use of guidelines, and did not use observation of actual health
worker behaviour, or routine data from registers or patient notes about clinical practice. We did not aim to
produce generalizable findings, but to highlight the key
challenges and opportunities surrounding NH guidelines
use that can feed into a larger implementation research
study, and contribute to our understanding of how best
to support implementation of guidelines as a means to
improve NH. Confirmation of key themes across the two
contexts and the triangulation of perspectives, means
that the results are likely to have a wider resonance and
applicability. It is possible that participants may have felt
they should report positive behaviour and attitude towards the guidelines; we aimed to address this through
developing trusting relationships with participants and
appropriate in-depth probing.

Conclusions
Availability of guidelines at the facility level is an important factor influencing the adoption of guidelines in the
study sites in China. In Vietnam, guidelines are available
at facility level, are accepted and are being used. However, improvements in implementation could be made.
The study showed that problems with use of guidelines
focus around: availability and capacity of human
resources; working environment; local customs; weak
supervision and monitoring; and poor demand for care.
There is need to engage managers to support implementation. Management systems that provide the necessary
resources, competent staff, monitoring, regulatory and
incentive frameworks as well as community engagement
are needed to promote the adoption of and adherence to
guidelines. Further research areas include: models of
dissemination of guidelines; use of innovative training
and mentoring approaches to improve health worker
skills and knowledge to support the implementation of
guidelines; implementation of community engagement
models; and how best to strengthen local level management so that they tailor interventions to support guideline
use to their specific context. This will ensure that proven
interventions to address NH problems are used, and that
countries move closer to achieving the new SDG target.

Raven et al. BMC Health Services Research (2016) 16:647

Additional file
Additional file 1: Topic guides used in the semi-structured interviews
and focus group discussions. (DOCX 28 kb)

Page 12 of 13

5.
6.

7.
Abbreviations
FGD: Focus group discussion; MCH: Maternal and child health; MoH: Minstry
of health; NGRHS: National guidelines for reproductive health care services;
NH: Neonatal health; NMR: Neonatal mortality rate; SDG: Sustainable
development goal; SSI: Semi-structured Interviews
Acknowledgements
The authors of the paper are grateful to the Ministries of Health in the study
countries for their support in the data collection. The authors would also like
to thank all respondents for their valuable contributions to this research.
Funding
The research was funded under the Joint Health Systems Research Initiative
supported by the UK Department for International Development, the
Economic and Social Research Council, the Medical Research Council and
the Wellcome Trust (grant reference: MR/M002624/1).
Availability of data and material
The datasets during the current study are available from the corresponding
author on reasonable request.
Authors’ contributions
JR contributed to the design of the study, coordinated the data collection,
supported the analysis of the data and drafted the manuscript. TM
contributed to the design of the study, the analysis and interpretation of the
data and reviewed drafts of the manuscript. XL, DH, WZ, DTPH, LMT, DTTD
carried out the data collection, analysis and interpretation of the data and
reviewed drafts of the manuscript. AAG contributed to the analysis and
interpretation of the data, and reviewed drafts of the manuscript. All authors
read and approved the final manuscript.

8.

9.

10.

11.

12.

13.
14.

15.

16.

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

17.

Consent for publication
Not applicable.

18.

Ethics approval and consent to participate
Ethical approval was obtained from the Research Ethics Committee at Liverpool
School of Tropical Medicine (14.041), the Ethical Committee for Biomedical
Science in Peking University (2014073CCHDS) and the Research Ethics
Committee at Hanoi School of Public Health (014-285/DD-YTCC). Informed
consent was obtained from all participants after the purpose of the research
and specific activity for which participation was being solicited was explained.

19.

20.

21.
Author details
1
Department of International Public Health, Liverpool School of Tropical
Medicine, Pembroke Place, Liverpool L3 5QA, UK. 2China Centre for Health
Development Studies, Peking University, Haidian, China. 3Department of
Reproductive Health, Hanoi school of Public Health, Hanoi, Vietnam.

22.

Received: 20 August 2016 Accepted: 2 November 2016

24.

23.

25.
References
1. Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, Cousens S, Mathers C, Black
RE. Global, regional, and national causes of child mortality in 2000–13, with
projections to inform post-2015 priorities: an updated systematic analysis.
Lancet. 2015;385:430–40.
2. Statistics WH. Monitoring health for the SDGs. Geneva: WHO; 2016. p. 2016.
3. United Nations: Sustainable Development Knowledge Platform. https://
sustainabledevelopment.un.org/sdgs (2016). Accessed 1 July 2016.
4. Adam T, Lim S, Mehta S, Bhutta Z, Fogstad H, Mathai M, et al. Cost
effectiveness analysis of strategies for maternal and neonatal health in
developing countries. BMJ. 2005;331:1107.

26.

27.
28.

Blencowe H, Cousens S. Addressing the challenge of neonatal mortality.
Trop Med Int Health. 2013;18(3):303–12.
Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PC, Rubin HR.
Why Don’t Physicians Follow Clinical Practice Guidelines? A Framework for
Improvement. JAMA. 1999;282:1458–65.
Spector JM, Agrawal P, Kodkany B, Lipsitz S, Lashoher A, Dziekan G, Bahl R,
Merialdi M, Mathai M, Lemer C, et al. Improving quality of care for maternal
and newborn health: prospective pilot study of the WHO safe childbirth
checklist program. PLoS ONE. 2012;7:5.
Sutcliffe CG, Thea DM, Seidenberg P, Chipeta J, Mwyanayanda L, Somwe
SW, Duncan J, Mwale M, Mulindwa J, Mwenechenya M, Izadnegahdar R,
Moss WJ. A clinical guidance tool to improve the care of children
hospitalized with severe pneumonia in Lusaka, Zambia. BMC Pediatr.
2016;16:136.
Davis DA, Taylor-Vaisey A. Translating guidelines into practice. A systematic
review of theoretic concepts, practical experience and research evidence in
the adoption of clinical practice guidelines. CMAJ. 1997;157:408–16.
Kortteisto T, Kaila M, Komulainen J, Mantyranta T, Rissanen P. Health care
professionals’ intention to use clinical guidelines: a survey using theory of
planned behaviour. Implement Sci. 2010;5:51.
Wallin L, Malqvist M, Nga NT, Eriksson L, Persson LA, Hoa DP, et al.
Implementing knowledge into practice for improved neonatal survival; a
cluster-randomised, community-based trial in Quang Ninh province,
Vietnam. BMC Health Serv Res. 2011;11:239.
Bossert T. Analyzing the decentralization of health systems in developing
countries: decision space, innovation and performance. Soc Sci Med.
1998;47:1513–27.
UNICEF. The state of the world’s children 2009. New York: UNICEF; 2009.
Partnership for Maternal Newborn & Child Health. A Global Review of the
Key Interventions Related to Reproductive, Maternal, Newborn and Child
Health. Geneva: PMNCH; 2011.
Persson LA, Nga NT, Malqvist M, Thi PH, Eriksson L, Wallin L, et al. Effect of
Facilitation of Local Maternal-and-Newborn Stakeholder Groups on
Neonatal Mortality: Cluster-Randomized Controlled Trial. PLoS Med.
2013;10:5.
Tao F, Huang K, Long X, Tolhurst R, Raven J. Low postnatal care rates in two
rural counties in Anhui Province, China: Perceptions of key stakeholders.
Midwifery. 2010;27:707–15.
Nga NT, Hoa DT, Malqvist M, Persson LA, Ewald U. Causes of neonatal
death: results from NeoKIP community-based trial in Quang Ninh province,
Vietnam. Acta Paediatr. 2012;101:368–73.
Xu T, Wang HS, Ye HM, Yu RJ, Huang XH, Wang DH, et al. Impact of a
nationwide training program for neonatal resuscitation in China. Chin Med
J. 2012;125:1448–56.
Guo S, Fu X, Scherpbier RW, Wang Y, Zhou H, Wang X, et al. Breastfeeding
rates in central and western China in 2010: implications for child and
population health. Bull World Health Organ. 2013;91:322–31.
Thu HN, Eriksson B, Khanh TT, Petzold M, Bondjers G, Kim CN, et al.
Breastfeeding practices in urban and rural Vietnam. BMC Pregnancy
Childbirth. 2012;12:964.
Peters DH, Tran NT, Adam T. Implementation research in health: a practical
guide. Alliance for Health Policy and Systems Research. Geneva: World
Health Organization; 2013.
Wang Q, Mao X. Analysis of under 5 children mortality surveillance data in
Ningxia in 2010. J Ningxia Med Univ. 2011;11:1085–7.
National Bureau of Statistics China. China Statistical Year Book 2011. http://
www.stats.gov.cn/tjsj/ndsj/2011/indexeh.htm (2011) Accesssed 1 July 2016.
Ministry of Health China. China Health Statistics Yearbook 2013. Beijing:
Peking Union Medicial College Press; 2013.
Vietnam MOLISA. Decision 529/QD-BLDTBXH.http://thuvienphapluat.vn/
archive/Quyet-dinh-529-QD-LDTBXH-2014-phe-duyet-ket-qua-dieu-tra-rasoat-ho-ngheo-ho-can-ngheo-nam-2013-vb230003.aspx (2014). Accessed 24
June 2016.
Vietnam General Statistics Office. Vietnam health Indicators for 2013. http://
www.gso.gov.vn/default_en.aspx?tabid=467&idmid=3&ItemID=15658 (2013).
Accessed 20 June 2016.
Malquist M. Neonatal mortality: an invisible and marginalized trauma. Glob
Health Action. 2011;4:5724.
Vietnam Ministry of Health. Report on the situation of MCH 2012 and the
orientation for MCH network in 2013. Hanoi: Maternal and child health
department, Vietnam Ministry of Health; 2012.

Raven et al. BMC Health Services Research (2016) 16:647

29. Ritchie J, Lewis J, Elam G. Designing and selecting samples. sampling
chapter. In: Ritchie J, Lewis J, editors. Qualitative Research Practice: A guide
for social science students and researchers. London: Sage Publications;
2003. p. 77–108.
30. Ritchie J, Spencer L, O’Connor W. Carrying out qualitative analysis. In: Ritchie
J, Lewis J, editors. Qualitative Research Practice: A guide for social science
students and researchers. London: Sage Publications; 2003. p. 219–62.
31. Sonnad SS. Organizational Tactics for the Successful Assimilation of Medical
Practice Guidelines. Health Care Manage Rev. 1998;23:30–7.
32. Schipper K, Bakker M, De Wit M, Ket JCF, Abma TA. Strategies for
disseminating recommendations or guidelines to patients: a systematic
review. Implement Sci. 2016; doi 10.1186/s13012-016-0447-x
33. Van Eijk-Hustings Y, Buss B, Fayet F, Moretti A, Ndosi M, Ryan S, et al.
Dissemination and evaluation of the EULAR recommendations for the role
of the nurse in the management of chronic inflammatory arthritis. Results of
a multinational survey among nurses rheumatologists and patients.
Rheumatology. 2014;53:1491–6.
34. Gagliardi AR, Alhabib S, members of Guidelines International Network
Implementation Working Group. Trends in guideline implementation: a scoping
systematic review. Implement Sci. 2015; doi: 10.1186/s13012-015-0247-8.
35. Chimeddamba O, Peters A, Ayton D, Tumenjargal E, Sodov S, Joyce C.
Implementation of clinical guidelines on diabetes and hypertension in
urban Mongolia: a qualitative study of primary care providers’ perspectives
and experiences. Implement Sci. 2015; doi: 10.1186/s13012-015-0307-0.
36. Chen Y, Hu S, Wu L, Fang X, Xu W, Shen G. Clinical practice guidelines for
hypertension in China: a systematic review of the methodological quality.
BMJ Open. 2015; doi:10.1136/bmjopen-2015-008099.
37. Dieleman M, Cuong PV, Anh LV, Martineau T. Identifying factors for job
motivation of rural health workers in North Viet Nam. Hum Resour Health.
2003;1:10.
38. Eriksson L, Nga NT, Hoa DP, Persson LA, Ewald U, Wallin L. Newborn care
and knowledge translation-perceptions among primary health care staff in
northern Vietnam. Implement Sci. 2011;6:29.
39. Armstrong M. The conduct of managerial work. In: Armstrong M, editor.
Managing Activities. London: Institute of Personnel and Development;
1999. p. 23–47.
40. Lassi ZS, Haider BA, Bhutta ZA. Community-based intervention packages for
reducing maternal and neonatal morbidity and mortality and improving
neonatal outcomes. Cochrane Database Syst Rev. 2010;11, CD007754.
41. Prost A, Colbourn T, Seward N, Azad K, Coomarasamy A, Copas A et al.
Women’s groups practising participatory learning and action to improve
maternal and newborn health in low-resource settings: a systematic review
and meta-analysis. Lancet 2013; doi: 10.1016/S0140-6736(13)60685-6.
42. Houweling TA, Morrison J, Alcock G, Azad K, das S, Hossen M et al. 2016.
Reaching the poor with health interventions: programme-incidence analysis
of seven randomised trials of women’s groups to reduce newborn mortality
in Asia and Africa. J Epidemiol Community Health. 2016; doi: 10.1136/jech2014-204685.
43. Malqvist M, Hoa DP, Persson LA, Ekholm Selling K. Effect of Facilitation of
Local Stakeholder Groups on Equity in Neonatal Survival; Results from the
NeoKIP Trial in Northern Vietnam. PLoS One. 2015: doi: 10.1371/journal.
pone.0145510.
44. Dickerson T, Crookston B, Simonsen SE, Sheng X, Samen A, Nkoy F.
Pregnancy and village outreach Tibet: a descriptive report of a communityand home-based maternal-newborn outreach program in rural Tibet.
Journal Perinat Neonatal Nurs. 2010; doi: 10.1097/JPN.0b013e3181cc01f1.
45. Li V, Shaoxian W, Kunyi W, Zhang Wentao Z, Buchthal O, Wong GC, et al.
Capacity building to improve women’s health in rural China. Soc Sci Med.
2001;52:279–92.
46. van der Zijpp TJ, Niessen T, Eldh AC, Hawkes C, McMullan C, Mockford C,
et al. A Bridge Over Turbulent Waters: Illustrating the Interaction Between
Managerial Leaders and Facilitators When Implementing Research Evidence.
Worldviews Evid Based Nurs. 2016; doi: 10.1111/wvn.12138

Page 13 of 13

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

