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cancer screening and NHS health check uptake
in a deprived community in the UK
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Abstract

Background Delays in preventative service uptake are increasing in the UK. Universal, comprehensive monthly out-
reach by Community Health and Wellbeing Workers (CHW), who are integrated at the GP practice and local authority,
offer a promising alternative to general public health campaigns as it personalises health promotion and prevention
of disease holistically at the household level. We sought to test the ability of this model, which is based on the Brazil-
ian Family Health Strategy, to increase prevention uptake in the UK.

Methods Analysis of primary care patient records for 662 households that were allocated to five CHWWs from July
2021. Primary outcome was the Composite Referral Completion Indicator (CRCI), a measure of how many health pro-
motion activities were received by members of a household relative to the ones that they were eligible for during the
period July 2021-April 2022. The CRCI was compared between the intervention group (those who had received

at least one visit) and the control group (allocated households that were yet to receive a visit). A secondary outcome
was the number of GP visits in the intervention and control groups during the study period and compared to a year
prior.

Results Intervention and control groups were largely comparable in terms of household occupancy and service
eligibilities. A total of 2251 patients in 662 corresponding households were allocated to 5 CHWs and 160 households
had received at least one visit during the intervention period. The remaining households were included in the control
group. Overall service uptake was 40% higher in the intervention group compared to control group (CRCI: 0.21+0.15
and 0.15+0.19 respectively). Likelihood of immunisation uptake specifically was 47% higher and cancer screening
and NHS Health Checks was 82% higher. The average number of GP consultations per household decreased by 7.4%
in the intervention group over the first 10 months of the pilot compared to the 10 months preceding its start, com-
pared with a 0.6% decrease in the control group.
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of health promotion approaches.

Innovation, Access to healthcare

Conclusions Despite the short study period these are promising findings in this deprived, traditionally hard to reach
community and demonstrates potential for the Brazilian community health worker model to be impactful in the UK.
Further analysis is needed to examine if this approach can reduce health inequalities and increase cost effectiveness

Keywords Vaccination uptake, Screening uptake, Community Health Workers, Prevention, Hyperlocal, Reverse

Strengths and Limitations of the Study

o We examine the impact of a holistic proactive out-
reach model on uptake of vaccination, cancer screen-
ing and NHS health checks at household level in a
deprived community. The Community Health and
Wellbeing Workers (CHWWs) are based on the Bra-
zilian Family Health Strategy which has scaled and
seen remarkable improvements in Public Health over
the years. This is the first evaluation in the UK of the
CHWW role as delivered in Brazil.

o Our study used a new primary outcome measure, the
uptake of prevention opportunities at household level
(called the Composite Referral Completion Indica-
tor—CRCI), offering possibilities as an outcome of
interest in larger studies.

o We find encouraging positive outcomes in the com-
pletion of cancer screening, NHS health checks and
vaccination uptake in those households that were vis-
ited by a CHWW compared to those households not
yet visited. We also find a 7.4% reduction in unsched-
uled GP visits in these households compared to the
year prior to the CHWWs becoming operational.
Our study demonstrates a strong signal in this phase
that the CHWW role will have wider population
health level impact at scale.

o Although the CHWW programme has scaled into
several other localities already, this study is only
based on few interventions, across a short time
period, covering only 662 households in a deprived
ward in Westminster. The findings therefore might
not be generalisable to other settings.

Introduction

Primary prevention services such as immunisation and
cancer screening have a substantial impact on morbidity
and mortality [1], and lack of access or delays to these ser-
vices will have important negative consequences over time
for both individuals and the population, and potentially
lead to inequalities. For example, over the last few years, the
UK has experienced increases in vaccine preventable illness
such as Measles, Mumps and Rubella [2, 3]. Many have
discussed how delays in vaccination will lead to future out-
breaks of pertussis [4], chickenpox [5, 6] and meningitis [7].

Low screening uptake for breast, cervical and bowel cancer,
will lead to worsening mortality rates from late detection
and treatment and certain groups are disproportionately
impacted by this [8, 9]. Recent data show that just over a
quarter of women invited for cervical screening don’t take
it up [10] and this figure is even higher in women who are
younger or come from deprived areas [11]. Even before the
COVID-19 pandemic, immunisation, screening and health
check uptake was at low levels [9, 12, 13].

Delays in uptake of these services has been attributed to
lack of information and awareness or health literacy [13,
14] and solutions therefore typically include widespread
public information campaigns [15]. But the evidence of
effectiveness of these general strategies is unclear [16-18].
Non-targeted approaches can be harmful to some peo-
ple [19] and widen disparities in uptake between different
groups [17, 18]. Intensified efforts such as going to door-to
door for COVID-19 vaccinator programmes in high prev-
alence areas with temporary recruited staff have shown
demonstrable improvements in vaccination rates [20, 21],
but these are specific to only some areas, only for specific
vaccines, and are temporary and not scalable because the
focus on just one vaccine type limits the economic justifica-
tion for the role. Postal or SMS reminders have a place, but
evidence of effectiveness is again equivocal [22]. Targeted
cancer campaigns do increase uptake but there is evidence
that people from ethnic minorities and sexual minorities
are consistently underrepresented [23].

A recent report from the UK Wellcome Trust out-
lined effective strategies to increase vaccination uptake:
(1) removing practical barriers by improving access, (2)
rethinking communication about vaccines by avoiding
‘myth-busting’ and instead amplifying positive and accu-
rate information and building resilience to false informa-
tion, (3) presenting vaccination as a social norm and (4)
inclusive research in different settings and populations
[24]. Delayed uptake of any preventative service is more
than simply lack of information or knowledge about
those services. For example, families and households
may not have health as their top priority, and concerns
around housing, education or employment are all com-
peting with preventative service uptake, particularly in
households in deprived areas and particularly with recent
rises in cost of living. Public information campaigns are
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important but will not help households tackle their more
pressing priorities. Solutions therefore must be holistic
and personalised, considering the household context.
Improved uptake of immunization and screening services
is the end result of a wide array of interventions, not nec-
essarily overtly related to health, at the household level.

In a significant departure from the type of inter-
ventions typically delivered to respond to the issue of
delayed uptake in preventative services, in 2021 West-
minster City Council piloted a novel Community Health
and Wellbeing Worker (CHWW) role that is universal,
comprehensive and integrated into both primary care
and the local authority. Inspired by the Brazilian Family
Health Strategy [25-29], the key features are (1) local lay
people, trained and paid, (2) practicing proportionately
universal outreach by geographical area (approx. 150
households per CHW in a defined area) with monthly
household visits irrespective of need or demand, (3) pro-
viding comprehensive support at the household level and
(4) fully integrated into the primary care team and local
authority. In Brazil, this approach has seen an impres-
sive reduction of cardiovascular disease mortality of
34% and stroke mortality by 31% [30], 4.5% reduction in
infant mortality [31] and reduction in horizontal ineq-
uity [32] because its scaling (by 2022 there were 250,000
CHWs across the whole country) provides comprehen-
sive, household based regular and proactive support to
over 70% of the population. Even lowest levels of cover-
age showed a statistically significant increase on wom-
en’s health, children’s health, diabetes and hypertension
support [33]. In Brazil, the CHWs play a pivotal role in
improving access to healthcare in the poorest regions,
but also for the poorest people. There is good evidence to
show that CHWs in Brazil reduce health inequities. Their
dual roles, as healthcare workers but also community
members, mean they can tailor messages, and be more
relatable, than formally trained healthcare professionals.
Spotting problems early on and supporting households to
access care from any part of the system is an integral part
of their effectiveness. CHWs are increasingly recognised
to play an important role in the delivery of population-
based primary care, particularly in the response to Covid-
19 and vaccine hesitancy [34] and have been shown to
have similar improvements in prevention opportunities
in high-income countries [35]—although in western con-
texts they are often deployed in a more targeted, episodic
and transactional community outreach role that is quite
different from the universal, comprehensive and inte-
grated approach seen in Brazil [36, 37].

Through regular proactive visits, and building trust
with all households, the CHWs in Brazil are able to get to
know the entire household, elicit social and health needs,
discuss prevention opportunities in a personalised way,
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support chronic disease detection and management, be a
first point of contact, signpost to services and resources
in the community and connect with different profession-
als as needed (Fig. 1). In Brazil, their non-technical skills
and attributes such as advocacy, civility and communica-
tion skills have been highlighted as major contributors
to their success [38]. Based on the Brazilian experience,
in this study we hypothesised that CHWWs would be
able to identify anyone eligible for an immunization or
screening service, explain and encourage uptake of that
service in a timely manner as well as support the house-
hold in any other pressing issue that was interfering in
the ability to prioritise their health. As a result of these
wider, low-level but timely interventions, over time, for
the households visited by CHWWs, there would be an
improvement in uptake in primary prevention services
that they are eligible for.

The Westminster pilot offered an opportunity to
establish if CHWWs in the UK might be as effective at
improving immunization and screening uptake as in the
Brazilian context. The pilot in a deprived inner London
borough began in 2021 with five part-time Community
Health and Wellbeing Workers (CHWWs). Located in
one of the most deprived social housing estates in the
country, the CHWWs are residents in or near the estate,
recruited by the local authority with an honorary contract
with the local GP practice. The CHW W' are responsible
for allocated buildings on the estate and, within these,
households that are registered to the GP practice. The
estate is in one of the worst performing wards for vaccine
uptake nationally (78% MMR1, 85% DPT, 60% COVIDI,
53% COVID2, 21% COVID Booster, 38% Reception age
flu vaccine, 61% 65+ flu vaccine), has 61% social renting,
a high proportion of BAME residents (49%) and recent
migrants (28% households have no English speakers) [39].
The fact that it has taken time for CHWWs to reach all
the households that they were originally allocated offers
opportunity for a natural experiment and comparison in
uptake of services between households that were visited
and those that were not. This study ascertained whether
there was an improved uptake of primary prevention ser-
vices by individuals that were eligible for them, in house-
holds that were visited by the CHWWs compared to
households that were not visited. Although the CHWWs
deliver a whole array of health promotion activities (see
Table 1), we focussed only on vaccinations, cancer screen-
ing and NHS health check uptake for this study.

Materials and methods

CHWWs were assigned to around one third of all the
households on the Churchill Gardens Estate and between
July 2021 and January 2022 approximately 40% of the
households allocated to the CHWWSs had been visited
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Fig. 1 Programme Theory

at least once. Although the initiative is ongoing, for the
purpose of this evaluation, we defined the intervention
period as from July 2021 to January 2022 and allowed
a lag of three months from the end of that intervention
period for prevention opportunities to be taken up.

Data

Data collected therefore covered the period July 2021 to
April 2022. Pseudonymised records from the participat-
ing GP practice were analysed to compare the uptake of
services that individuals were eligible for, in households
that had received CHW visits compared to households
that had been assigned a CHWW but that had not yet
received a visit. Audits were run at the GP practice and
de-identified for the purpose of exporting data from Syst-
mOne, the electronic patient record system, and match-
ing with those postcodes originally assigned a CHWW.
Exported variables included whether households actively
see a CHWW, and eligibility for all vaccinations, cancer
screening and NHS health checks at the beginning of the
intervention period. As a secondary measure, to assess
whether CHWW visits were associated with increased
or decreased demand for primary care services, GP
appointments per household was also calculated using
the year prior (2020) as a comparator. For details on how
individuals were classified as eligible for each preventa-
tive service see Table 2.

Participants

Participants were eligible to be included in the analysis if
they were currently residing in the estate, registered with
the local GP practice who hosts the CHWWs in West-
minster, and who had been assigned a CHWW at the
beginning of the pilot (n=2251 patients in 662 house-
holds) (Table 2). A household was defined as everyone
living at the same address, including babies born to the
household during the study period. Participants were
split into intervention group (those that had received at
least one visit by the CHWW) and control group (those
assigned a CHWW but not yet received a visit by Janu-
ary 2022). All households had at least one individual
eligible for one or more type of immunization, however
not all households had individuals eligible for a screening
intervention or NHS Health Check. Households where
nobody was eligible for a screening intervention (n=238)
were excluded from the analysis of cancer screening, as
individuals who are not eligible for screening should not
receive it. Therefore, 120 households with 178 individu-
als were analysed in the intervention group for screening,
and 304 households with 483 individuals were in the con-
trol group.

Outcome variable

The primary outcome was the Composite Referral Com-
pletion Indicator (CRCI), a composite score of uptake
of prevention opportunities at the household level,



Page 5 of 15

1092

(2023) 23

Junghans et al. BMC Health Services Research

oyeidn

aupdeA abeinodud pue ANjIgIbIR 323y

asnoy ay1 Ul dwep pue pjnow yum djaH

sue|d a1ed pue gdoD pue
ewiyIsy bulurejdxa /siseyur yum disaH

921Ape uonn|jod iy

UOIUBAIRIUI SISID anbojelg uadQ ul paurel|
uonebiA_U 9DIAIDS

UOI1e|0SI PUB SSaUIRUO| Yiim djaH

San1Igesip buiules| yum syuapisas bunioddng

uonuanaid apiins
Juolssaidsp [ereulsod, [ereusiue bumods

S} Yijeay [enuue buibeinodug
uoneloualap buisiuboday

2oueld

-wod yum buidjay pue uoedsipaw buiure|dx3
Aem pasijeuossad e ul

Auanoe |edisAyd 1a1p Ayyeay ‘uonessad
Bupjows se yons sajA1sayl| Ayesy bunowold
ainssaid

poo|q Buiyel ‘aunssaid poolq bul
‘JUDPIS3I JO SIDUISWINDIID 0} BUIPIODI. S
J2Y10 J0 S99 L[eay SHN buibeinodug

uawom Jueubaid Ui syPaYd dg

Adoueubaid buunp buiusaids elpAule|yd se
yons sanunuoddo buluaaIds pue suoneun
-DBA 'SM3IAI $3U0IS3|IW [eluswdojaAsp
bupeyoey pue bujute|dxs ‘buibeinosu]

Spaau [e1d3ds YIIm USIP|IYD IO $aNss
Buipienbajes 1o 9dusjolA dnsswop buniods

S3558[2 pUE
sdnoib [ereursod pue ereusiue 01 bunsodubis

PSpa3u Se sI3U10 pue sjoiebireu A|iwe)
ISIA U3[e3Y PUB dD 'SPAIMPIW LIM UOSIel|
"Ua1p|IYy2 J3Y10 Joj a1ed dn pauiof “Aoueubaid
J3)je pue 1noybnosy) poddns Buiobuo ‘s1ed
|eleualue 10§ 4151631 01 JUSWaHRINODUS AlIe]

papeoau Uaym pue se inoge| 1sod 1oddns
Buipasjiseaiq uo-spuey pue Jold uonewlo|
a1ed

pJiepURIS 01 UONIPPE Ul UORUSAISIUI MAMHD

suone|ndod pa129)as Jo)
suoleudeA sissnuiad /jeododownaud ‘6 L-QIAOD Pue Ni4

sue|d a1ed pue syDaYD [enuue JdOD pue ewyisy

|eisagal Adesayy
Bupe] ‘auIpoy sisHd ssad2e Jo Julod 3|6UlS 4o se yans sIAISS

M3IA3] ey

[BIUSW DIADS

Buiuaains
Ayredounai onageip 69 $¥29yd [eNdsoy pue smaiAsi [enuue
1UBAS|3J 35BISIP JB|NJSBAOIPIED JO $313GRIP JO punoibyoeq J|

s32IAJ3s 1elidoidde oy

150dubis pue $1010e) ¥sli ‘ainssaid poo|q 4ebns poo|q ‘|0IS1s3|
-0yd 29y 01 $1e3K G A19A3 3be JO 'SIK 0/—0F 953SIP Jejndsenolp
-1BD UMOU} INOLIM SUOAUE 01 PaIayo $Y23yd Yijeay SHN

3|NPaYds UOIRUIDIRA 01 BUIpIOdDe USIP|IYD pUe Yllig Ja)ye
Aqeq pue Aoueubaid BuLNp JSLIOW 01 PaIa}J0 SUONRUIDIRA

SYIUOW 7 pue 7|6 1e

€-0SY YUM JONISIA Y[eay A MalAaI SauoIsajiul [ejuawdojanag

1591 bulieay
10ds POO|q ‘SY99M g Ja1Je ¥D9YD SSOU|[SM IDYIOW PUR UIOGMIN

(sAep 7 10 |) paJayo 1. sI5SE|D [PIRUSIUE SBIJE SUIOS U|

(Aceq 151y J1

SYSIA 4D 7) USIA 4D | PUB JIMPIW § 'SUORIPUOD UIeLISd 1o Bul
-U3310S ‘SY99M | 7—8| Pue | -8 18 sueds punosesjn Aoueubaid
7 9N19331 01 43151631 01 Spasu 1d :91ed [PlRUSIUR PIEPURIS

Yiq J1e JOLISIA Y3[eay Jo [endsoy ur oddns buipaajisealg

21eD pIepuels

papn|pul axe1dn uoneundeA AluQ

papnioUl 10N

P3pPN[RUI 423U L[eaY SHN AJUO

Ajuo axeidn uopneudIeA

sisA|eue S|yl Ul papn|oUl SIWO2INQ

aseas|p Aiojelidsay

Yieay

$312qeIJ PUR 3583SIP JeNdSeroIpIeD)

yieay pjiyd pue Aluialep

SUONUBAIDIUI MMHD JO sajdwiex]

P3INSEaW 194 10U SOUIODINO SA SISA[RUE SIUL Ul PIPN|DUI SOUWODINO PUB BN SY1 Ul 918D PIepURLS O) UOIIPPE Ul SUORUSAIIUI MAHD JO sajdwex] L ajqeL



Page 6 of 15

1092

(2023) 23

Junghans et al. BMC Health Services Research

(Aip1uyie oe|q 69) S10108) sk Ji
329D YSd 10§ 4O yum bunjooq abeinodu]

SY23YD-4[3s pue D] Jadued Bupow
-01d ‘'uonessad Hujows ‘62 adIApe 3|A1say1

AdH ‘63 suoneurdoea abeinooug
sbeyy pai urejdxg
Buooq a1e1j1oe) ‘Buiusalds ure|dxg

aye1dn Bulusaids
J90Ued 2abeINodUD pue AjIqIbIR 23y

Bulusais 1seaiq 1sanbas ued + |/
's1e9k € A19A3 0/—-0S pabe uswom 1oy BuluaaIds Jadued 1sealg

s1eak 7 A19A3 1591 e 1sanbal ued 7/ J1aA0 “+ 0§
SeaJR WOS Ul ‘1A 7 A19Ad 'SIA ,/-09 BuIuaa.ds 1adUed [amog

s1eak G A1ana
$9 01 €6 ‘sieak € AI9AD "SIA 75— BUIUDIDS J13dURD [BDIAIDD)

papnpul aeidn bujuaaids J9oued pue uonieuIeA AluQ

190UBD)

(penunuod) | 3|qeL



Junghans et al. BMC Health Services Research (2023) 23:1092

described in a previous article [40]. There are a few rea-
sons why a combined primary outcome was chosen.
Firstly, CHW Ws could impact on any primary prevention
opportunity, any vaccine type and any screening type so
to focus on only one of these as a primary endpoint will
risk missing the benefits found in uptake of other types of
service. Secondly, including a raft of services in the out-
come indicator increases the number of data points avail-
able within the relatively small pilot. Finally, CHWWs
are deployed based on the number of households, not
residents, they serve. A primary outcome measure that
reflects outcomes seen for the entire household is a useful
way to calculate the statistical power needed for a scaled
CHWW research study, given CHWWs could impact on
any number of preventative services [40]. We defined the
CRCI as the proportion of vaccinations, cancer screening
and NHS checks received by household members out of
those that they were eligible to receive, based on stand-
ard NHS criteria and up to three months after the study
period (i.e. 1°* July 2021 to 30™" April 2022) in order to
take into account a reasonable time period for household
members to obtain their immunizations or screening at
the end of the specified intervention window (i.e. 1% July
2021 to 31% January 2022). The CHWWs were employed
only from 1% April 2021, so this intervention period rep-
resents a relatively early time point in their employment
where they were just beginning to become established as
CHWWs in the community, and where COVID19 lock-
downs were still occurring through to November 2021,
making home visits challenging.

We merged the list of patients with eligibility for a
service as described above with the list of patients who
had received a service within the study period. Details
of codes are listed in the Additional file 1. We custom-
ised an unused READ code (Community Clinic Note) to
‘Community Clinic Note — has a Community Health and
Wellbeing Worker; to identify members of households
actively visited. For each search, we exported the list of
eligible patients and those who had received a service for
further analysis after removing any patient identifiable
information apart from the address. We then linked indi-
viduals to households by grouping all individuals with
the same address and generating alphanumeric codes at
the household level. Based on information from CHWW
records, we were able to identify households that had
been assigned a CHWW from the list of households reg-
istered at the GP practice (control group) and compare
to those actively visited by a CHWW coded on S1 (inter-
vention group). Households who had been assigned a
CHWW but had not yet received a visit constituted the
control group. We calculated the CRCI for each house-
hold and the mean and standard deviation of the overall
CRCI in the intervention and control groups. We then
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calculated the CRCI for individual service categories
(i.e., immunisations; screening and NHS Health Checks).
Other variables comparing intervention and control
group included household occupancy. We used Stata 13
for analysis.

A secondary outcome was the overall number of GP
consultations received by patients in the intervention
and controls group over the ten months before the start
of the pilot (1% September 2020 to 30" June 2021), and
during the first ten months of the pilot (1% July 2021 to
30" April 2022). For the analysis of GP consultations, we
included patients who were actively registered at the GP
practice at the time of the analysis. Consultations with a
Locum, GP Partner, GP Registrar, GP Retainer, GP Sole
Practitioner, GP Surgery, GP Trainee, GP/HV, GP CMO,
GP Associate, GP Assistant, General Medical Practi-
tioner, Clinical Practitioner Access Role were included
unless they constituted scheduled reviews. For a list of
SystmOne search codes used in the analysis refer to the
Additional file 1.

Statistical analysis

We calculated the CRCI for each household in the inter-
vention and control groups. In the denominator, we
included the total number of services that individuals in
each household were eligible for during the intervention
period. One individual could be eligible for multiple pre-
vention opportunities. The numerator consisted of the
total number of services received by individuals from the
same household up to three months after the interven-
tion period. We calculated the mean and standard devia-
tion of the CRCI for each arm and compared them across
the two groups. We show the CRCI in the intervention
and control groups combined to measure uptake across
all services at the household level as well as the CRCI
for individual categories (immunisations; screening and
NHS Health Checks).

As a result of missing data on eligibility, six households
had a higher number of service records than those they
appeared eligible for, which resulted in the CRCI being
greater than 1. For these households, the CRCI was
rounded to 1. Service eligibilities were used as proxies to
compare the demographics of the intervention and con-
trol group, given that these are based on sex and age, as
we were unable to extract patient identifiable informa-
tion to directly compare sociodemographic character-
istics of the two groups. The information on household
occupancy was relevant because the number and demo-
graphics of individuals in each household, and therefore
the number of services they are eligible for, have implica-
tions in terms of the effort required by CHWWs to have
an impact on service uptake. The effort required to raise
the CRCI in larger households might be less, because
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CHWWs would be able to communicate relevant infor-
mation to more people in fewer visits, than for single-
occupancy households. To assess whether any impact the
CHWWs may have on primary prevention opportunity
uptake could be due to improved recording rather than
improved uptake, we also explored whether unscheduled
GP appointments differed between the intervention and
control groups with the hypothesis that CHWWs would
reduce unscheduled appointments by resolving problems
more quickly in the community. We therefore also car-
ried out a difference-in-difference analysis on the num-
ber of GP consultations received by patients registered
at the GP practice, as well as average number of GP con-
sultations per patient and household, over the 10 months
before the start of the CHWW initiative (1% September
2020 to 30" June 2021), and during the first 10 months
of the pilot (1° July 2021 to 30t April 2022). In a sensitiv-
ity analysis, we excluded patients who had died or moved
away.

Ethics

Researchers responsible for data collection and analysis
were provided with honorary contracts to work as S1
data analysts based at the GP practice and a data sharing
agreement and Privacy Impact Assessment was obtained
between the GP practice, Westminster City Council and
Imperial College London. The data we used for this study
was carefully de-identified and anonymised, to ensure no
patient identifiable data was retained. As a service evalu-
ation, ethics approval was not required. Public partners
were not involved in the design or conduct of this study.

Results

The populations of the intervention and control groups
were largely comparable in terms of household occu-
pancy and service eligibilities (Table 2) although there
were slightly more large households in the intervention
group compared to the control group (Table 3). All resi-
dents were eligible for vaccines given that everyone was
included as eligible for the Covid-19 vaccine, however;
not all households were eligible for a cancer screening or
NHS health check, hence were excluded in that analysis.

Overall service uptake

Early on in the pilot, one CHWW withdrew from the
role, but all households allocated were still included in
the analysis by being redistributed to the remaining four
CHWWs. In total, 2251 patients in 662 correspond-
ing households were allocated to the remaining four
CHWWs and 160 households had received a visit during
the intervention period. The remaining households, i.e.,
those that had not yet received a visit by a CHWW by
January 2022 despite being assigned one, were included
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in the control group. Although these were not statisti-
cally significant findings, when looking at overall service
uptake (i.e. immunisations, screenings, and NHS Health
Checks combined), this was 40% higher among house-
holds that had received at least one visit by a CHWW
(i.e. intervention group) compared to households that
had been assigned a CHWW but had not yet received a
visit (i.e. control group) (CRCI: 0.21+0.15 and 0.15+0.19
respectively) (Table 4). Immunisation uptake was 47%
higher in the intervention group compared to the con-
trol group (CRCI: 0.22+0.16 and 0.15+0.18 respec-
tively) (Table 4). The uptake of screenings and the NHS
Health Check was 82% higher in the intervention group
compared to the control group (CRCI: 0.20+0.32 and
0.11+0.26 respectively) (Table 4). The increase in immu-
nization uptake was driven by a statistically significant
33% higher uptake among individuals in the interven-
tion group compared with those in the control group
of the second dose of the COVID-19 vaccine (16% and
12% respectively, p-value=0.03), 52% higher uptake
of the COVID-19 booster (35% and 23% respectively,
p-value<0.01), and 87% higher uptake of the influ-
enza vaccine (28% and 15% respectively, p-value<0.01)
(Table 2). Immunisation uptake in the intervention group
was equal to or higher than the control group for 8 of
the 13 remaining immunisation categories (Table 2). The
increase in screening and NHS Health Check uptake was
driven by a 192% higher uptake of the NHS Health Check
in the intervention group compared to the control group
(35% and 12% respectively, p-value<0.01) (Table 2).
Screening uptake was higher in the intervention group
compared to the control group for 2 of the 4 remaining
screening categories, although not statistically significant
(Table 2).

GP consultations

Before the intervention (Sep 2020 to Jun 2021), there
were 144 households with 295 individuals who received
the CHWW intervention 10 months later, and 262
households with 438 individuals who did not have at least
one visit in the following 10 months. In total, 152 house-
holds with 301 individuals were in the intervention group
from Jul 2021 until Apr 2022 and 271 households with
475 people in the control group. The overall number of
GP consultations decreased by 2.2% in the intervention
group over the first 10 months of the pilot compared to
the 10 months preceding its start, whereas it increased
by 2.9% in the control group over that same time period
(Table 5). The average number of GP consultations per
household decreased by 7.4% in the intervention group
over the first 10 months of the pilot compared to the 10
months preceding its start, however it decreased by only
0.6% in the control group. (Table 5).
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In a sensitivity analysis we excluded patients who had
been deducted from the GP practice register for various
reasons (e.g. moved to a different address, passed away).
The purpose was to explore the consistency of our find-
ings, given that in the main analysis we were unable to
determine the date in which patients no longer became
actively registered at the GP practice, which possibly led
to the overestimation of service eligibilities in the main
analysis. Overall service uptake (i.e., immunisations,
screenings, and NHS Health Check combined) was still
12% higher in the intervention group compared to the
control group (CRCI: 0.29+0.25 and 0.26 £0.27 respec-
tively). Immunisation uptake was 16% higher in the inter-
vention group compared to the control group (CRCI:
0.37+0.27 and 0.32+0.29 respectively); Screening and
NHS Health Check uptake was 26% higher in the inter-
vention group compared to the control group (CRCI:
0.24+£0.34 and 0.19+0.34 respectively. This was driven
by a 105% higher uptake of the NHS Health Check in the
intervention group compared to the control group (41%
and 20% respectively, p-value =0.02).

Discussion

Findings in context

Our analysis has shown that a proactive outreach model
in a community traditionally badged as ‘hard to reach’
led to a sizeable increase in the likelihood of uptake of
delayed or missed vaccination and screening opportuni-
ties in those households visited at least once compared
to households that had been allocated a CHWW but
not visited during the intervention period. For several
immunisation and screening types, and for NHS Health
Checks, this was a statistically significant increase in
likelihood of uptake which, despite the small study size
and the relatively early stage in the deployment of the
CHWWs during COVID lockdown, is particularly note-
worthy. Despite the limited number of CHWWs work-
ing with a relatively small number of households over
only six months of effective operations, some of which
was impacted by the final COVD19 lockdown in the UK,
this analysis suggests that they have been able to identify
missed prevention opportunities and successfully refer
and signpost them to have this done. Improved uptake
of services such as immunisations, screening and NHS
Health Checks will have an obvious, important down-
stream impact on health and care, and will address the
entrenched inequities for this challenging context that
has historically low uptake of services. As CHWWs
increase their penetrance and reach into the commu-
nity, and as they build stronger relationships with resi-
dents and allied professionals over time, it is reasonable
to expect the CRCI to continue to increase compared to
households that have not been allocated a CHWW. As of
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September 2022, CHWW engagement with their house-
holds was increasing with over 60% of their allocated
households visited at least once.

A recent study, which extrapolated the findings in
Brazil to the UK, modelled the likely impact on immu-
nizations and screening uptake if every household in
England was assigned a CHWW [28]. Assuming com-
munity health workers could engage with and success-
fully refer 20% of eligible unscreened or unimmunised
individuals, it predicted an additional 753k cervical can-
cer screenings, 365k breast cancer screenings and 483k
bowel cancer screenings, per annum. A total of 16k addi-
tional children annually could receive their MMR1 at 12
months and 25k their MMR?2 at five years of age. This
would have a salary cost of £2.2bn per annum [28]. How-
ever, if CHWWs were only funded in areas of high dep-
rivation (e.g., in the 432 Primary Care Networks in the
lowest 20% deprivation index) it would cost only £300m
per annum which, based on previous findings [28], is the
equivalent of the amount that unused prescriptions cost
the NHS every year [40].

The CHWWs don't only advise and support uptake
of preventative services. They also offer chronic dis-
ease support, early detection of cognitive impairment,
early antenatal support and postnatal support, monitor-
ing developmental milestones in children particularly
those not in a childcare setting, and also support with
wider determinants of health, so the benefits of the role
could reach far beyond the improved uptake of preven-
tative services (see Table 1). Our analysis also showed
that active visits by the CHWWs was associated with a
decrease of average GP consultations by household in the
intervention group when compared to the control group
and the previous 10 months. Whilst we do not yet know
whether the reduction of GP visits equates to better out-
comes, if it does there is a compelling benefit also for
overwhelmed primary care services, releasing capacity to
attend to the needs of the sickest patients. Further analy-
sis needs to explore whether CHWW input results in
more appropriate consultations, better outcomes such as
improved patient satisfaction or better health outcomes.

This study showed that in the early stage of imple-
mentation of the CHWW pilot, individuals eligible for
services in households that were visited were 40% more
likely to have received those services, compared to indi-
viduals eligible for the same services in households that
were not yet visited.

Strengths and limitations

The CHWW pilot is the first intervention of this kind in
the UK, offering proactive monthly outreach by geogra-
phy. Due to the relatively small number of individuals eli-
gible for services and the limited number of households
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Table 3 Number and proportion of households with varying occupancy in the intervention and control groups, for the
“immunisations”and “screenings and NHS Health Check”household populations included in the analysis

Intervention group

Control group

N of household members N of households (% of total)

Immunisations

Total 160 (100%)
! 20(13%)
2 35(22%)
3 26 (16%)
4 21(13%)
5ormore 58 (36%)
Screenings and NHS Health Check
Total 120 (100%)
1 16 (13%)
2 18(15%)
3 18(15%)
4 16 (13%)
5ormore 52(43%)

N of households (% of total) p-value (Chi-squared test)

502 (100%) -

144 (29%) <0.01*
106 (21%) 0.84

66 (13%) 032
65(13%) 0.95

121 (24%) <0.01*
304 (100%) -
40(13%) 0.96
55(18%) 045

46 (15%) 097

56 (18%) 021

107 (35%) 0.12

" Statistically significant result (p-value < 0.05)

eligible for and seen by the service, numbers are small,
and the evaluation was not powered to detect statistically
significant differences between the groups. The CRCI is a
composite measure, and its reliability has not been tested
in larger populations. Multi-level regression modelling is
needed to consider the effect of clustering at the house-
hold and GP practice level. A further issue may be that we
do not know whether patients from the control group are
still living at the same address, given CHWWSs have not
made contact them. Consequently, findings of CHWW
impact may be a result of presence of “ghost patients” in
the control group, rather than improvements of service
uptake. However, this possible bias seems less likely given
the analysis of GP consultations is showing significantly
higher rates of GP activity in the control group. In addi-
tion, patients cannot be registered with more than one
GP practice, so to have their screening done elsewhere
they would have to do this privately or abroad, which is
also less likely given the socio-economic profile of the
population. The observed differences in uptake in pri-
mary prevention services could be due to improved
recording at the GP practice for those households that
have been visited by a CHWW. However, CHWWs do
not directly enter data on screening and immunisation on
the records - they merely encourage residents to take up
services via the established routes.

Households in the control and intervention group are
not allocated randomly, so it is not possible to assert that
these observations are causally related to the CHWWss.
Households that have received the CHWW visit may
be systematically different to those that have not.

Willingness to engage or respond to the CHWWs may in
itself be associated with a greater willingness to engage
with services. Alternatively, people who did not respond
may be working longer hours and have issues accessing
GP services including prevention opportunities. Sub-
analysis shows minimal differences between the groups
in terms of age and sex measured by proxy variables of
service eligibility, and households do not differ signifi-
cantly in terms of occupancy. However, it is possible that
households who accepted a CHWW visit may be keener
to take care of their health compared to those who did
not engage. However, the residents who had not received
a visit recorded more unscheduled GP contacts, hence it
is unlikely that they are less concerned about their health,
receive their prevention opportunities elsewhere or had
difficulty accessing services. There may however be diffi-
culty in access in terms of physical examination required
for screening and GP engagement via a phone call, which
we have not been able to assess.

Read codes on the clinical system are unreliably coded
for different immunisation categories and this was par-
ticularly apparent with childhood immunisations, which
looked spuriously low when compared to overall immu-
nisation uptake figures. This may be explained by the fact
that the CRCI only measures what prevention opportuni-
ties had been taken up within the study period. For exam-
ple, someone who might be eligible for cervical screening
within a 5-year period but had already had it 3 years ago
would not be eligible for cervical screening for another 2
years and is therefore not included in the denominator.
The CRCI measures only interventions that someone was
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Table 4 Number of households in the intervention and control groups for different service categories included in the analysis. CRCl
for intervention and control groups for overall service uptake (i.e, immunisations, screenings, and NHS Health Checks combined), as
well as for immunisations, and screenings and NHS Health Check separately

Intervention group

Control group

Service category Households CRCI (mean +standard Households CRCI (mean +standard
deviation) deviation)

Immunisations 160 0.22 (+£0.16) 502 0.15 (+£0.18)

Screenings and NHS Health Checks 120 0.20 (+0.32) 304 0.11 (+£0.26)

Overall 160 0.21(£0.15) 502 0.15(£0.19)

Table 5 Number of GP consultations, average GP consultations per household in the intervention and control group, before and

during the CHW pilot

GP consultations

Average GP consultations per household

Control group Intervention group Control group

Period Intervention group
Before intervention (Sep 20 - Jun 21) 1441

During intervention (Jul 2021 - Apr 22) 1409

% change -2.22%

1713 10.01 6.54
1762 9.27 6.50
+2.86% -7.39% -0.61%

eligible for, had not yet completed the intervention and
subsequently received it in the study period, as we were
interested in whether the CHWWs are able to motivate
residents to take these up. Even if there were inconsisten-
cies related to coding, this issue is likely to be equal in
both the intervention and control groups. When looking
at household occupancy, we assumed all individuals in
each household were registered at the local GP practice
that hosts the CHW Ws, which may have led to the exclu-
sion of individuals from the same household that were
registered at different GP practices, and consequently an
underestimation of the total number of service eligibili-
ties in each household reported in this study.

For a small pilot evaluation, we were not able to assess the
possibility of contamination between the control and inter-
vention groups i.e., where the impact of the CHWW visits is
felt also in unvisited households, through for example con-
versations between neighbours. However, any contamina-
tion is likely to bias the results towards the null hypothesis.

Policy Implications

The impressive initial impact of CHWWs on service uti-
lisation in households that they have visited provides a
strong argument for continued investment in the role,
including expanding its duration and scale. CHWWs
build a longitudinal relationship with households, that is
centred on trust and good communication. The ‘design
code’ of the CHWW initiative that is important to pre-
serve is fourfold: (i) hyperlocal, by paid and trained lay
members of the community for their community, (ii)
proportionately universal, i.e. not based on the ability or

motivation to access services but actual observed need,
(iii) comprehensive at the household level, including all
ages and concerns and (iv) integrated in local authority,
NHS and voluntary sector for maximum effectiveness.
Applying proportionate universality is more likely to be
effective in reducing health inequalities and the gap in
life expectancy than a targeted approach by varying the
scale and intensity of the universal action proportionate
to the level of disadvantage [41].

Research Implications

The real-world effect size demonstrated in this pilot will
permit design of a suitably powered cluster-randomised
controlled study. An intention-to-treat analysis would
be appropriate comparing improvements in service
uptake in the intervention group (which would include
all households that have been assigned a CHWW, irre-
spective of whether they have received at least one visit
or not), and the control group (that would include house-
holds that reside in the estate but have not been assigned
a CHWW). A stepped-wedge design would assess the
impact on the uptake of immunisations, screenings, and
NHS Health Checks, as more initiatives are rolled out
in different areas. Watt et al. [42] calculated that, based
on power of 90% and 5% significance level, assuming
100 households per CHWW, and no similarity between
households in terms of disease risk factors and compli-
ance in uptake of interventions, a CRCI effect size of 30%
could be demonstrated with 340 households (ICC=0.01),
510 households (ICC=0.02) and 1010 households
(ICC=0.05). For high levels of similarity in risk factors
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and compliance, the same effect size could be demon-
strated with 500 households (ICC=0.01), 750 house-
holds ((ICC=0.02) and 1490 households (ICC=0.05).
Although this study was not powered to detect this, the
CHWW role has since expanded into other localities
across the UK, presenting opportunities for a suitably
powered and controlled study to ascertain the impact
of CHWWs at scale on uptake of preventative services.
Initiatives such as the CHWW pilot are urgently needed
if there is to be any impact on downstream population
health outcomes such as vaccine-preventable illnesses,
cancer mortality and cardiovascular disease. Further-
more, previous studies have shown that adoption of
CHW models improve access to and equity in health care
in high-income countries [43]. The increase in uptake of
vaccinations and screening opportunities in this ‘hard to
reach’ population with low levels up prevention uptake in
our study may well represent a consequence of increased
access and improved equity. Future studies need to con-
firm their direct impact on access and equity.
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