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Abstract

This paper aims to introduce a method for mapping local service provision to local demographic and health
outcome data, to inform evidence-based policy and practice in public health.A mapping exercise was conducted
in London, England with the aims of: (1) describing services provided for breastfeeding women in primary and
tertiary health care sectors and government, voluntary and private sectors; and (2) linking this information with
routine data on deprivation, breastfeeding rates and health outcomes. Quantitative data on local breastfeeding
services were collected via an online questionnaire by a designated ‘mapping lead’ in each locality. Data were
collected at the level of individual health care organisations on the provision, nature and management of
breastfeeding services, and related organisational inputs such as leadership, staffing, accreditation and policy.
Demographic and health outcome data were identified from existing routine national data collections. Ninety-
one per cent of eligible acute and primary care organisations participated in the mapping exercise. A range of
mapping tools and profile were developed and launched in 2009 (http://atlas.chimat.org.uk/IAS/dataviews/
view?viewId=66).These tools can be used for descriptive analyses of service provision on the basis of local need.
Comparative analyses on the impact of service provision on breastfeeding or health outcomes will be feasible
from 18 months of data collection onwards.This case study has demonstrated the potential utility of this mapping
method to inform effective implementation and evaluation of public health policy in practice consistent with the
World Health Organisation framework. Formal evaluation of the utility of the tools is recommended.
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Introduction

An international gold standard for the development,
implementation, monitoring and evaluation of
evidence-based policy in public health and practice
has been developed for the World Health Organisa-
tion (WHO) by collaborative national centres of
excellence in Chile and the UK (WHO 2007). This
framework illustrates the cyclical nature of evidence
to inform policy and local practice in public health
and in turn, the generation of evidence from evalua-

tion of local practice to inform public health policy
and practice (WHO 2007) (Fig. 1).

A fundamental constraint on the effective imple-
mentation of evidence-based health care is the ability
to tailor the intervention to the specific needs of dif-
ferent population groups in a range of settings (Muir
Gray 2004; WHO 2007). Such service planning to
meet the needs of local populations requires that
good quality local information on the health needs,
lifestyle behaviours and/or contributing factors such
as deprivation is available (Muir Gray 2004).
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No formal consensus on particular model(s) or
tools to collect such local data, or for routine moni-
toring of evidence-based policy in local practice, has
been reached (WHO 2007) despite long-standing rec-
ommendations for further research in this area (e.g.
Flay 1986; Tilford 2000). Examples of international
projects that collect and/or collate evidence from
practice include contextual evidence gathered from
observational studies or surveys (Aro 2008; Aro et al.

2008), social capital and community alliances and net-
works (Health Development Agency 2004; Gillies
1998) and a global interactive, web-based atlas devel-
oped for the WHO to systematically map existing
mental health resources (http://www.who.int/mental_
health/evidence/atlas/en/).

The purpose of this paper is to introduce a method
for collection and mapping of local data. Such
mapping data could potentially be used to inform the
effective implementation of national public health
policy in practice, and to generate practice-based evi-
dence to inform future public health policy and prac-
tice. The paper presents a case study of a web-based
atlas for mapping local breastfeeding service provi-
sion to local demographic and health outcomes data
across London, England. Breastfeeding is a good
model for a case study as it is an important public
health policy priority in the UK and internationally
(WHO 2003; NICE 2011). The potential utility of this
mapping model to improve local and national plan-
ning and purchasing of breastfeeding services and to

Fig. 1. Framework for developing, implementing, monitoring and evaluating policy.

Key messages

• Population health services data can be collected and mapped onto routine demographic and outcome data for
defined geographical areas.

• Mapping tools can generate descriptive analyses of service provision on the basis of local need.
• Within this study, mapping provided information for commissioners on the provision of breastfeeding

promotion and support services for local women.
• Over time, mapping data can provide comparative analysis on the possible impact of service provision on

behavioural or health outcomes.
• Further research is needed to evaluate the utility of mapping tools and their scope to include qualitative input

from service users.
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generate practise-based evidence of what works on
the ground in different settings will be discussed.

Aims of mapping project

The substantial short-, medium- and long-term health
risks of not breastfeeding for both mothers and babies
are widely established (Kramer et al. 2001; Ip et al.

2007; Quigley et al. 2007), and the current policy rec-
ommendation in the UK is for exclusive breastfeeding
for at least 6 months (Department of Health 2010).
Despite this, in the UK, exclusive breastfeeding rates
are very low (21% at 6 weeks), and 52% of women
who do initiate breastfeeding discontinue within the
first 6 weeks of birth (Bolling et al. 2007). Initiation,
duration and exclusivity rates are especially low
among young, white women on low incomes (Barting-
ton et al. 2005; Bolling et al. 2007; Renfrew 2011).

Despite relatively high breastfeeding rates for
London as a whole, England’s capital city demon-
strates marked area variations in the number of
women who start to breastfeed (69% lowest to 96%
highest) and in the number of women who are breast-
feeding at 6–8 weeks (35% lowest to 83% highest).
Consistent with national trends, the lowest breast-
feeding rates are reported for areas with higher levels
of deprivation and/or number of teenage pregnancies;
these factors are reported to be particularly com-
mon in London compared with the rest of England
(London Health Observatory/NHS London 2009).
The significant health benefits of prolonged breast-
feeding are still not being experienced by many
mothers and babies in London therefore, particularly
those living in deprived areas.

In recognition of this, the Department of Health
London funded a project to map services for breast-
feeding women in London. The overarching goal of
the mapping was to provide essential information for
commissioners and service providers to improve pro-
vision of appropriate local breastfeeding services on
the basis of population need, to enable more women
to start and to continue to breastfeed.

In the absence of a recognised mapping tool, the
primary objective of the London Breastfeeding
Mapping project was to develop and test the feasibil-
ity of a method for a mapping tool, which could

present data on the provision of services and the use
of routine National Health Service (NHS) data on
population characteristics, in combination, to give a
geographic and graphical means of showing compara-
tive service provision for each Primary Care Trust
(PCT). In addition, the mapping tool should have the
potential to show trends over time to be used as an
evaluation tool.

The specific aim and objectives of the project pre-
sented in this paper are presented in Fig. 2.

Materials and methods

New data on current breastfeeding service provision
were collected via an online questionnaire and were
then mapped with existing demographic and outcome
data collected via national routine data collections.

Service data were collected at the level of indi-
vidual primary or tertiary care organisations on the
provision, nature and management of breastfeeding
services for women and related organisational
inputs such as leadership, staffing, accreditation with
UNICEF Baby Friendly Initiative (http://www.
babyfriendly.org.uk/page.asp?page=11) and breast-
feeding policy. Breastfeeding services provided with
or by other organisations, for example, local govern-
ment and the independent sector were also included.
The primary care organisations responsible for deliv-
ery of breastfeeding services for women in England
are currently PCTs, which manage the provision of
primary care services in a locality including services
provided by doctors’ surgeries, dental practices, opti-
cians and pharmacies, although this structure is under
review. Relevant acute trust-based services provided
by maternity units include antenatal, birthing, post-
natal and some community-based services.

The PCT was selected as the most appropriate unit
of analysis at that time for all service and outcome
data. This decision reflects current NHS practice in
England to map service use back to the PCT via reg-
istration with a general practitioner and the routine
reporting of breastfeeding and health outcome data
at the level of the PCT. Each PCT(s) served by an
acute trust was identified in the data collection stage
to enable acute services to be mapped back to the
PCT. This structure is likely to change as a result of
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planned NHS changes (Health and Social Care Bill
2010–2011); if so, future mapping work would have to
develop an appropriate unit of analysis within the
new structures. Other units of analysis for which
demographic and/or services data may be routinely
collected and analysed within existing mapping tools
include Local Authorities, Top Tier Local Authority,
NHS Trust or Lower Super Output Areas.

Service data were collected by an identified
‘mapping lead’ who represented a primary or acute
care organisation. The breastfeeding mapping model
incorporated two characteristics we considered to be
fundamental to the potential success of the mapping
process. Firstly, the Infant Feeding Lead or equivalent
was identified as the designated ‘mapping lead’ for
breastfeeding services data in their geographical area.
This person was employed by a PCT or acute trust
and was responsible for promotion and support of
local breastfeeding services. Secondly, we used an

in-depth questionnaire on breastfeeding services to
collect data that were sufficiently detailed to enable
analysis of the scope and quality of service provision
within each health care organisation. It took approxi-
mately 20–30 min for each Infant Feeding Lead to
record data for each breastfeeding service.

The content of the service data questionnaire was
developed and piloted by the Infant Feeding Leads
prior to adaptation and reformatting as an online data
entry tool. The multidisciplinary mapping team pro-
vided three 5-h face-to-face training sessions on data
collection and entry using the bespoke online tool for
Infant Feeding Leads. A total of 40/50 (80%) Infant
Feeding Leads attended one training session with
nearly one third (14/50) attending two sessions. An
expert help desk provided daily telephone and email
support for the mapping process. This ranged from
advice on individual queries to tutorials for online
data entry.

Aim 

1. To develop and test a method for collection and mapping of local health 

service data using a casestudy of breastfeeding promotion and support 

services 

Objective 

1. To demonstrate the feasibility of: 

1.1. Collecting local health services and related input data using a bespoke 

database for data entry 

1.2. Presenting descriptive summary data on local health services provision and 

related inputs / variables of interest by an appropriate geographical unit 

1.3. Developing an atlas to map the health services data by an appropriate 

geographical unit 

1.4. Developing an atlas to map the health services data to routinely collected 

demographic or breastfeeding / health outcome data by an appropriate 

geographical unit 

Fig. 2. Aim and objectives of the London Breastfeeding Mapping Project.
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Service data were collected by Infant Feeding
Leads over a 3-month period, to provide a snapshot of
breastfeeding services and related inputs at or around
30 June 2009. A copy of the dataset was frozen for
baseline data for future trend analyses.

Following completion of data collection, the appro-
priate senior manager at each relevant Trust, for
example, the Head of Midwifery or Director of Public
Health, signed off a pre-designed report summarising
reported breastfeeding services in their area.

A range of demographic, breastfeeding behaviour
and health outcome variables and routine data
sources were identified and assessed for inclusion in
the mapping exercise at the level of the PCT.This was
carried out by data analysts with expertise in routine
maternal and child health datasets in the national
Child and Maternal Health Observatory (ChiMat,
http://www.chimat.org.uk/). Primary services data for
the agreed variables were imported into the ChiMat
dataset to generate a number of mapping outputs
using existing electronic mapping software.

Full details of the study methods are available in
the project report http://www.chimat.org.uk/resource/
item.aspx?RID=98799.

Results

One hundred per cent of primary (n = 25 PCTs) and
acute (n = 24 maternity units) care organisations
(trusts) with an Infant Feeding Lead post partici-
pated in, and completed, data collection using the
online bespoke database. This represented 100%
(n = 24/24) of eligible acute trusts and 81% (n = 24/
31) of eligible PCTs (six PCTs did not have an Infant
Feeding Lead in post during the mapping). The high
participation rates and compliance with data entry via
the bespoke web site demonstrate that it is feasible to
collect local breastfeeding services and related input
data using this data collection method from a desig-
nated health professional within the topic area
(Objective 1.1).

Following the successful importation of primary
breastfeeding services data by geographical unit
(PCT) into the ChiMat dataset, a range of descriptive
and mapping outputs were generated for the London
Breastfeeding Services Project (see Fig. 3) using exist-

ing mapping software. Live examples of these outputs
can be accessed for each PCT via the web link pro-
vided. These outputs demonstrate the feasibility of
incorporating primary breastfeeding services data
and secondary routine data sources into the appropri-
ate software to generate descriptive and analytical
mapping outputs for a health service of interest
(Objectives 1.2–1.4).

The raw data for each variable can be presented by
PCT in table format for each of the individual or
combined variables for the four data categories: (1)
demographic; (2) breastfeeding services; (3) breast-
feeding outcomes; and (4) health outcomes data. The
table in Fig. 4 provides an illustration of a selection of
variables from each category for a selection of PCTs.
A full list of variables and associated tables is avail-
able for all PCTs via the link in Fig. 3. Preliminary
analyses indicated that only 27% (15/55) of all pro-
viders (trusts) were delivering targeted services to
any priority population group(s), with only 8% (21/
266) of all breastfeeding services across London
described as being targeted on the basis of local need.
These data are based on the Infant Feeding Lead’s
assessment of a priority population group based on
their knowledge of both, the evidence base, which
identifies individual population groups least likely to
breastfeed, e.g. young, white teenage women, and
their local population needs.

The breastfeeding profiles are a useful mapping
output to provide a descriptive backdrop of core
variables of interest by geographical unit. In the
breastfeeding profiles, data for core demographic,
breastfeeding outcome and health outcome variables
are presented by PCT and compared with the England
average for each variable (see Fig. 5). No comparisons
are available for breastfeeding services data by PCT
as these data are not available for the compa-
rator, England. A guide to interpretation of mapping
profiles is provided at http://atlas.chimat.org.uk/IAS/
dataviews/infantmortalityprofile.

Breastfeeding services data have also been incor-
porated to generate single and double atlas analytical
outputs.The single atlas tool maps services data by an
appropriate geographical or organisational unit (in
this case, the PCT) as per Objective 1.3. The double
atlas tool maps services data by PCT with a second
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variable of interest, namely, demographic, breastfeed-
ing behaviour or health outcome data (as per Objec-
tive 1.4). The strength of the association between the
two variables is measured by the Pearson correlation
coefficient test, and linear regression provides an esti-
mate of the relationship between the two variables.

An illustration of a single atlas is provided in Fig. 6
including a table of raw count data for the selected
variable by PCT together with a colour-coded atlas

and histogram to illustrate the distribution for that
variable across all PCTs. The atlas presented in Fig. 6
provides a snapshot of total provision of breastfeed-
ing services by PCT across London as of June 2009
(n = 266). As this mapping exercise was the first col-
lection of breastfeeding services data across London,
the atlas currently provides baseline data as of June
2009. Time series data would become available in the
event of repeated data collections.

1. Mapping of London breastfeeding services with demographics and outcomes 

http://atlas.chimat.org.uk/IAS/dataviews/

a. Tables of raw data for all variables by Primary Care Trust (PCT) 

http://atlas.chimat.org.uk/IAS/dataviews/view?viewId=66

- Raw data is available for individual and combined variables by PCT as 

required for demographic, services and related inputs, breastfeeding 

behaviour outcomes and health status outcomes (see Fig. 4)

b. Breastfeeding profile for each PCT

http://atlas.chimat.org.uk/IAS/dataviews/view?viewId=64

- A predesigned subset of core demographic, service, breastfeeding outcome 

and health outcome variables compared with the England average for a 

selected PCT (see Fig. 5)

c. Single map 

http://atlas.chimat.org.uk/IAS/dataviews/view?viewId=66

- Numerical, graphical and geographical illustration of a single, selected 

variable including time series analyses for variables with multi-year data entry 

(see Fig. 6) 

d. Double map  

http://atlas.chimat.org.uk/IAS/dataviews/view?viewId=66

- Numerical and geographical illustration of two selected variables including 

graphical illustration of the statistical association between the variables of 

interest.  Subsequent versions of the mapping software will include a 

numerical statistical correlation (r²) (see Fig. 7) 

Fig. 3. Mapping tools.
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An illustration of a double atlas mapping breast-
feeding services by PCT with level of deprivation
(based on the Index of Multiple Deprivation
average score for 2007) is provided in Fig. 7. While
these preliminary data need to be treated with some
caution, the graph suggests areas with greater dep-
rivation do not appear to benefit from increased

service provision. This is demonstrated by the very
weak association between deprivation score and
service provision with the correlation coefficient
equal to -0.08 and the regression estimate of -0.05.
Both statistics suggest that there is a negative rela-
tionship between deprivation and number of breast-
feeding services.

Fig. 4. Table output by variable and Primary Care Trust (PCT).
Note:
Count. Services at provider trusts are apportioned to PCTs on the basis of number of deliveries in each PCT that it provides services for.This was
calculated using HES data for 2007/08, HTG nodes N06, N07, N08, N09, N10 and N11. Further information: http://www.childrensmapping.org.uk/
breastfeedinglondon/results/live.php
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(a)

(b)

Fig. 5. Breastfeeding profile by Primary Care Trust (PCT).
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The following double atlas (Fig. 8) provides an
illustration of mapping breastfeeding services data by
PCT with breastfeeding behaviour data, namely,
the percentage of women initiating breastfeeding.
Caution is required in interpreting these data as
service data represent provision as of 30 June 2009,
and breastfeeding behaviour data date from 2008 to
2009. However, this atlas illustrates a positive rela-
tionship between the number of breastfeeding ser-
vices provided and the number of women initiating
breastfeeding. This is demonstrated by a weak asso-
ciation between the number of breastfeeding services

and initiation rates with the correlation coefficient
equal to 0.27 and the regression estimate of 0.28. Both
statistics suggest there is a weak but positive relation-
ship between the number of breastfeeding services
and the number of women initiating breastfeeding.

Data quality

The quality of breastfeeding service data was not
independently validated. Measures to minimise
quality concerns included signing off the summary
mapping report by the appropriate senior manager of

Fig. 6. Number of reported breastfeeding services by Primary Care Trust (PCT), 30 June 2009.
Note:
Map 1: Number of breastfeeding services, 2009. Count:Total number of breastfeeding services as reported by Infant Feeding Lead. Indicator: Services
at provider trusts are apportioned to PCTs on the basis of number of deliveries in each PCT that it provides services for.This was calculated using
HES data for 2007/08, HRG codes N06, N07, N08, N09, N10 and N11. Further information: http://www.childrensmapping.org.uk/
breastfeedinglondon/results/live.php
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each unit, and independent data cleaning. Data clean-
ing was conducted by the research team who con-
tacted the mapping lead for clarification where
necessary. Specific areas for clarification included
identifying the correct hospital within an NHS trust
providing a service if more than one was listed, the
amount of whole-time equivalent (wte) staff per

breastfeeding service or the total headcount of mid-
wives per trust.The transparency of the breastfeeding
services data, available on a public web site to users
and colleagues, is also an integral measure to increase
validity of the services data over time.

Areas where data appeared to be incomplete were
the under-reporting of services delivered as standard

Fig. 7. Number of reported breastfeeding services by deprivation (IMD score 2007) by Primary Care Trust (PCT), 30 June 2009.
Note:
Map 1: IMD average score, 2007.
The Index of Multiple Deprivation 2007 combines a number of indicators, chosen to cover a range of economic, social and housing issues into a
single deprivation score for each small area in England. Population weighted average of the combined scores for the Lower Layer Super Output Areas
(LSOAs) in a district.This measure is calculated by averaging the LSOA scores in each district after they have been population weighted. Further
information: http://www.communities.gov.uk/communities/neighbourhoodrenewal/deprivation/deprivation07/
Map 2: Number of breastfeeding services, 2009.
Count:Total number of breastfeeding services as reported by Infant Feeding Lead.
Indicator: Services at provider trusts are apportioned to PCTs on the basis of number of deliveries in each PCT that it provides services for.
This was calculated using HES data for 2007/08, HRG codes N06, N07, N08, N09, N10 and N11. Further information: http://www.
childrensmapping.org.uk/breastfeedinglondon/results/live.php
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care, a designated postcode for each service and some
services provided by third or private sectors.

Related demographic, breastfeeding behaviour and
health outcome data have been collected through
routine national data collections (e.g. Hospital
Episode Statistics). Demographic data have under-
gone standard data cleansing and quality checking by
the Office of National Statistics and Hospital Episode
Statistics by The Information Centre for the Health
and Social Care. The quality of data coverage of

breastfeeding prevalence at 6–8 weeks is still variable
and incomplete across PCTs in London.Twenty out of
31 PCTs met the minimum standard (85% data cov-
erage in Quarter 4) for 2008–2009 (http://www.dh.gov.
uk/en/Publicationsandstatistics/Statistic/Statistical
WorkAreas/Statisticalpublichealth/DH-124185#_1).

A number of assumptions underpin these data and
should be taken into account when interpreting
analyses (see Fig. 9). In particular, the potential to
evaluate the impact of breastfeeding services by

Fig. 8. Number of reported breastfeeding services (30 June 2009) by percentage initiating breastfeeding (2008–2009) by Primary CareTrust (PCT).
Note:
Map 1: Number of breastfeeding services, 2009.
Count:Total number of breastfeeding services as reported by Infant Feeding Lead. Indicator: Services at provider trusts are apportioned to PCTs
on the basis of number of deliveries in each PCT that it provides services for.This was calculated using HES data for 2007/08, HRG codes N06,
N07, N08, N09, N10 and N11. Further information: http://www.childrensmapping.org.uk/breastfeedinglondon/results/live.php
Map 2: Percentage initiating breastfeeding 2008–2009.
Count: Number of mothers initiating breastfeeding as a percentage of maternities, collected quarterly by PCTs for Department of Health. Further
information: http://www.dh.gov.uk/en/Publicationsandstatistics/Statistics/StatisticalWorkAreas/Statisticalpublichealth/index.htm
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mapping service or breastfeeding behaviour data with
health outcome data warrant caution because of the
time lags between datasets and the variable relation-
ship between infant feeding and different health out-
comes measured at different ages.

Discussion

This project has demonstrated the feasibility of this
method firstly, to collect routine service provision
data at local level, and secondly, to generate tools to
map these data with local demographic data and

potentially with outcome data. The mapping profiles
and the facility to drill down into more detailed
service data can be used to inform planning of local
services on the basis of need, and they provide a base-
line for monitoring changes over time. This function-
ality is comparable with the country profiles of the
WHO global atlas on mental health resources (p7,
WHO 2005). In the context of the WHO policy frame-
work, mapping tools such as these are examples of a
monitoring tool to aid effective implementation of
evidence-based policy and care in local practice (see
Fig. 1 above).

1. Double or triple counting of services delivered by an acute trust occurred 

where a trust provides breastfeeding services to women from several 

PCTs. This was adjusted by apportioning the proportion of a service used 

by a PCT on the basis of the number of deliveries registered in that PCT 

for analyses within the atlas-based mapping tools 

(http://yhpho.york.ac.uk/IADataServer/MapSelect.asp). 

2. High mobility of individuals in a densely populated area such as London, 

and routine cross-border movement to utilise services in neighbouring 

PCTs, will impact on the ability to attribute service provision to service 

use. 

3. Timing of collection, availability and relevance of outcome data to assess 

the impact of service provision via the atlas-based tools lags behind the 

reality of services on the ground 

http://yhpho.york.ac.uk/IADataServer/MapSelect.asp  This can be up to 

6 months for breastfeeding data and up to 18 months for approved 

information on health outcomes. 

4. The protective effect of prolonged exclusive or any breastfeeding on 

reduced episodes of hospitalisations due to diarrhoea or lower respiratory 

tract infections has been found to wear off soon after breastfeeding 

cessation (Quigley et al. 2007).  Correlations between breastfeeding rates 

at 6–8 weeks and health outcome data up to one year of age warrant 

caution. 

Fig. 9. Data assumptions.
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Our experience suggests that these mapping tools
may have the potential to be used as evaluation tools
to undertake pragmatic assessments of ‘what works’
on the ground in different settings and/or among
different population groups. Use of mapping tools
to generate practice-based evidence in this way may
have the novel potential to provide routine and
complementary streams of intelligence gathering for
public health and/or health promotion services
(WHO 2007). Future development of such tools could
also engage families and/or service providers to
include their feedback and local knowledge in routine
surveillance systems.

These utilities could potentially result in more effi-
cient use of limited resources through more effective
planning, monitoring and evaluation of relevant
evidence-based services and better targeting of ser-
vices to those with the greatest need.

The Public Health Outcomes Framework has iden-
tified breastfeeding as a priority, which is likely to
have an impact on health service commissioning.
Mapping of services, and relating service mapping to
health outcomes, could become an important tool for
commissioners and providers of breastfeeding ser-
vices. Such mapping could extend beyond this topic
area and inform the planning and monitoring of ser-
vices related to other public health priority behav-
iours such as, smoking status at time of birth and
outcomes such as infant mortality (Department of
Health 2012). Future service mapping will have to
consider any changes to NHS structures including an
appropriate unit of analysis.

In summary, this approach has the potential to
inform the effective implementation and evaluation
of evidence-based policy in practice. We recognise
the assumptions underpinning the quality of data
collected and therefore recommend that formal
evaluation of the utilities of this mapping model
should be conducted. This should include in-depth
analyses of the strengths and weaknesses of the
model to perform both relatively simple and more
complex mapping functions (Glasgow et al. 2003;
Grol & Wensing 2004), including independent trian-
gulation of the validity of existing data and an
assessment of views of core stakeholders and
users.
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