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Abstract 

Background Migrants to the UK face disproportionate risk of infections, non‑communicable diseases, and under‑
immunisation compounded by healthcare access barriers. Current UK migrant screening strategies are unstandard‑
ised with poor implementation and low uptake. Health Catch‑UP! is a collaboratively produced digital clinical decision 
support system that applies current guidelines (UKHSA and NICE) to provide primary care professionals with individu‑
alised multi‑disease screening (7 infectious diseases/blood‑borne viruses, 3 chronic parasitic infections, 3 non‑com‑
municable disease or risk factors) and catch‑up vaccination prompts for migrant patients.

Methods We carried out a mixed‑methods process evaluation of Health Catch‑UP! in two urban primary healthcare 
practices to integrate Health Catch‑UP! into the electronic health record system of primary care, using the Medical 
Research Council framework for complex intervention evaluation. We collected quantitative data (demographics, 
patients screened, disease detection and catch‑up vaccination rates) and qualitative participant interviews to explore 
acceptability and feasibility.

Results Ninety‑nine migrants were assessed by Health Catch‑UP! across two sites (S1, S2). 96.0% (n = 97) had 
complete demographics coding with Asia 31.3% (n = 31) and Africa 25.2% (n = 25), the most common continents 
of birth (S1 n = 92 [48.9% female (n = 44); mean age 60.6 years (SD 14.26)]; and S2 n = 7 [85.7% male (n = 6); mean age 
39.4 years (SD16.97)]. 61.6% (n = 61) of participants were eligible for screening for at least one condition and uptake 
of screening was high 86.9% (n = 53). Twelve new conditions were identified (12.1% of study population) includ‑
ing hepatitis C (n = 1), hypercholesteraemia (n = 6), pre‑diabetes (n = 4), and diabetes (n = 1). Health Catch‑UP! iden‑
tified that 100% (n = 99) of patients had no immunisations recorded; however, subsequent catch‑up vaccination 
uptake was poor (2.0%, n = 1). Qualitative data supported acceptability and feasibility of Health Catch‑UP! from staff 
and patient perspectives, and recommended Health Catch‑UP! integration into routine care (e.g. NHS health checks) 
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with an implementation package including staff and patient support materials, standardised care pathways (screen‑
ing and catch‑up vaccination, laboratory, and management), and financial incentivisation.

Conclusions Clinical Decision Support Systems like Health Catch‑UP! can improve disease detection and implemen‑
tation of screening guidance for migrant patients but require robust testing, resourcing, and an effective implementa‑
tion package to support both patients and staff.

Keywords Migrant health, Infectious disease, Non‑communicable disease, Screening, Primary care, Clinical decision 
support tool, Digital solutions, Multi‑disease, Vaccination

Background
Migration has risen at an unprecedented level in recent 
years, with the numbers of labour migrants seeking work 
opportunities, asylum seekers and refugees, and peo-
ple displaced by conflict, natural disasters, and climate 
change at their highest levels since records began [1]. 
Migrants are a diverse group but, compared to host pop-
ulations in high-income receiving countries such as the 
UK, are disproportionately impacted by a range of infec-
tious diseases that are more common in their countries 
of origin, with implications for health care provision and 
wider public health [2]. Hence, in 2018, the European 
Centre for Disease Prevention and Control (ECDC) pub-
lished evidence-based guidance highlighting the need to 
screen at-risk migrant groups for tuberculosis (TB), HIV, 
hepatitis B and C, schistosomiasis, and strongyloidiasis, 
establishing screening criteria based on country of ori-
gin, as well as recommending catch-up vaccinations to 
offer to child and adult migrants [3]. Migrants from some 
groups have also been shown to be at increased risk of 
several non-communicable diseases. These include dia-
betes, which develops earlier than in the host popula-
tion, haemoglobinopathies such as sickle cell anaemia 
common in Sub-Saharan Africa, and cardiovascular and 
cerebrovascular disease dependent on country of origin, 
country of destination, and duration of residence [4].

Recent work on integrated multi-disease screen-
ing (screening for more than one condition at one time 
point) suggests it is an effective strategy for migrant 
groups with the potential for better uptake, feasibility, 
and acceptability compared to single disease screening 
programmes which have to date been the focus [5–7]. 
However, despite the evidence and policy suggesting the 
need for holistic assessment of risk factors and multi-dis-
ease screening in migrants after arrival, most countries 
do not implement any systematic screening, and those 
that do have historically only screened for tuberculosis 
[8, 9]. Additionally, most current screening interventions 
exist in specialised clinics often based in secondary care 
which risks missing a large proportion of the migrant 
population accessible through primary care [9]. Current 
screening interventions often fail to include an individu-
alised assessment of risk based on demographics or the 

threshold level of prevalence for infectious diseases in the 
country of origin (the basis of many screening guidelines, 
such as NICE, UKHSA, ECDC) [7, 9].

This variation and assessment of risk for each disease 
depending on individual differences (sex, age, country of 
origin, duration of residence, etc.) creates a practical and 
clinical challenge for clinicians, particularly in primary 
care, due to the combination of time pressures, workload, 
knowledge gap due to lack of provision of migrant health 
training, and clinical infectious disease experience [6, 
9, 10]. Many clinicians are unaware of the primary care 
guidance on which risk assessments can be based, sum-
marised in Table  1 [9]. Additionally, key demographic 
details affecting risk, for example country of origin and 
date of entry to the UK, are not routinely coded into 
electronic patient records in UK primary care. This lim-
its the  ability to detect gaps in screening and vaccination 
coverage, and address screening and catch-up vaccina-
tion needs for specific migrant groups [9–11]. In other 
clinical areas facing such risk variation, clinical decision 
support systems (CDSSs) have been adopted. These use 
a computerised algorithm to assess a range of patient 
characteristics and provide tailored recommendations to 
support clinical decision making [12]. The use of CDSSs 
remains relatively novel in providing effective migrant 
care; however, initial piloting of this approach to clini-
cal support in Spain suggests high levels of feasibility and 
acceptability and an increase in screening and disease 
detection [13]. In the UK, a CDSS called Health Catch-
UP! has been developed in collaboration with primary 
care teams, patients with lived experience of migration, 
academics, infectious disease experts, digital software 
specialists (EMIS), and UKHSA. In this study, we take a 
realist approach using process evaluation methodology 
to evaluate this CDSS in two primary care practices in 
North London with high migrant populations.

Methods
Evaluation design and rationale
Realist evaluation is a flexible theory-driven but active 
approach embedded in the reality of changing contexts 
influencing intervention implementation and how the 
actors involved in implementation respond to these 
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changes [14]. It allows consideration of the mechanisms 
by which and the circumstances in which programmes 
work for specific stakeholders [14]. We adopted the Med-
ical Research Council (MRC) framework for the design 
and evaluation of complex interventions (Supplemental 
Fig.  1) to provide insights into the context-mechanism-
outcome interactions of the Health Catch-UP! tool in 
two primary care settings [15–17]. Implementation of 
the Health Catch-UP! tool is inherently a complex inter-
vention due to the number of components involved, 
the range of behaviours targeted, and the interaction 
between the intervention and the context in which it is 
implemented [18].

In our evaluation, we aimed to generate core insights 
on the process and challenges of implementation of 
Health Catch-Up! to inform iterative modification of 
both the intervention and our underlying programme 
theory (the set of assumptions underlying an interven-
tion that explains why the planned activities should lead 
to the predefined goals and objectives) [15]. We there-
fore sought to retest and refine our programme theory 
whilst assessing whether and how Health Catch-Up! 
implementation was successful and report this evalua-
tion in accordance with RAMESES II reporting standards 
for realist evaluations [14]. Our evaluation was split into 
two phases: phase 1 focused on development of the inter-
vention and initial programme theory. Phase 2 focused 
on iteratively refining and evaluating Health Catch-UP! 
through a pilot implementation process evaluation (with 
no control group) focusing on formative rather than out-
come valuations according to realist principles [19].

Intervention description
The intervention is the integration of the CDSS Health 
Catch-UP! into the electronic health record (EHR) sys-
tem of primary care, to support implementation of UK 
migrant health guidelines for infectious disease and 
selected non-communicable disease screening and 
catch-up vaccination [20–27, 27, 28]. The tool works in 
two stages: the first stage requires the primary health 
care professional (PHCP) to ask and code six key demo-
graphic variables to ascertain risk (age, sex, body mass 
index (BMI), country of origin (birth country), ethnicity, 
and date of entry to the UK (which must be 4 years or 
fewer for LBTI screening)). In stage 2, the demographic 
coded responses are integrated with existing coded clini-
cal information, including results of previous screening, 
to produce a single ‘pop-up’ or prompt which summa-
rises the guideline-recommended screening blood tests 
and vaccines individualised to that patient. The PHCP is 
not prompted to order a screening test if tests have pre-
viously been done and results recorded on the patient’s 
electronic health record. Through this two-step process, 

Health Catch-UP! facilitates the first routine data collec-
tion on migrant health in UK primary care.

Health Catch-UP! has been collaboratively developed 
with a multi-disciplinary team and EMIS—digital health 
specialists who provide the most widely used electronic 
patient record systems and software in primary care. We 
repeatedly drew on the knowledge of our stakeholder 
groups to inform the selection of which diseases to screen 
for within Health Catch-UP!, outlined below, and how to 
prompt clinicians to offer these, with screening focused 
on a core set of communicable and non-communicable 
conditions as per UK guidelines (see Table 1). It was felt 
to be important that conditions could be tested for using 
a simple blood test and have the potential to not require 
an in-person doctor appointment. It was agreed that 
Health Catch-UP! should prompt the PHCP to use the 
tool through a small visual prompt or pop-up. These vis-
ual prompts or reminders are commonly used for other 
conditions, for example suggesting when patients should 
be offered a cervical smear test, and therefore PHCPs 
would be accustomed to seeing and actioning them.

Health Catch-UP! applies the UK guidelines (UKHSA 
migrant health guide and NICE guidelines) for screen-
ing for seven infectious diseases including the blood-
borne viruses: HIV, hepatitis B and C, latent tuberculosis 
(LTBI), and three chronic parasitic infections: strongy-
loidiasis, schistosomiasis, and Chagas disease, as well as 
three non-communicable diseases or risk factors: diabe-
tes (tested through glycated haemoglobin: Hba1c), high 
cholesterol (a risk factor for cardiovascular disease), and 
haemoglobinopathy (sickle cell disease, thalassaemia). 
Health Catch-UP! also prompts healthcare staff to ask 
questions about immunisation status and offer catch-up 
vaccination to align all patients with the UK schedule. 
According to guidance, catch-up vaccinations should be 
part of routine care and include measles, mumps, rubella 
(MMR), tetanus, diphtheria, polio (Td/IPV), HPV (aged 
11–25 years), and meningococcal (MenACWY) (aged 
10–25 years) vaccines (Table  1; Supplemental Fig.  2) 
[20]. A Health Catch-UP! Demonstration can be found 
at the following link: https:// emish ealth. vids. io/ vid-
eos/ a49ad 1bb1a 18e4c 72c/ health- catch- up- with- reque 
sted- edits- mp4.

Phase 1 methodology: generation of the intervention 
and initial programme theory
The role of a programme theory model is to describe 
how an intervention is expected to lead to its effects 
and under what conditions this will happen. The team 
collaboratively developed an initial programme theory 
(IPT) to form the basis of the evaluation and inform sub-
sequent study design, data collection, and analysis. This 
was refined iteratively as our understanding progressed. 

https://emishealth.vids.io/videos/a49ad1bb1a18e4c72c/health-catch-up-with-requested-edits-mp4
https://emishealth.vids.io/videos/a49ad1bb1a18e4c72c/health-catch-up-with-requested-edits-mp4
https://emishealth.vids.io/videos/a49ad1bb1a18e4c72c/health-catch-up-with-requested-edits-mp4
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We then interviewed 64 UK-based clinical and non-clin-
ical primary care professionals to explore their views on 
the context and function of current infectious disease 
screening and adult catch-up vaccination processe,s and 
to the intervention Health Catch-UP! including barri-
ers and facilitators to implementation. We modified and 
refined our initial theory based on these data (published 
elsewhere in full) [9, 10].

Phase 2 methodology: pilot implementation 
and evaluation
Setting
We then implemented Health Catch-UP! in two urban 
London primary care practices located in the boroughs of 
Islington and Brent between September 2021 and March 
2022. Sites in these boroughs were selected on two cri-
teria: study interest following participation in the phase 
one qualitative study and high proportion of migrant 
(defined as foreign born) residents (Brent: estimated to 
be 57.0% of population, Islington: estimated to be 42.5%, 
according to 2021 Census data [29]). Both rank in the top 
20% of most deprived local authorities in England, based 
on the English indices of deprivation 2019 [30].

Implementation support
Training sessions for designated staff working on the 
study at both sites were completed. Training covered 
the scope of the tool (focusing on migration and migra-
tion risk factors), a summary of relevant migrant health 
screening and vaccination guidelines used in Health 
Catch-UP!, an introduction and ‘how to’ session for the 
Health Catch-UP! tool and data collection, and research 
training that included good clinical practice, General 
Data Protection Regulation (GDPR), and ethics. Staff 
were then supported to download and install the Health 
Catch-UP! tool onto site computers.

Recruitment and sampling strategy for patient participants
Eligible patients were recruited from the two participat-
ing sites. PICOTS criteria are shown in Table 2. Eligibility 
criteria included being aged 18 years or over, a migrant 
(defined as born overseas), who had moved to the UK at 
any point, and being able to give informed consent for the 
study. This broad sampling approach was chosen to test 
the programme theory’s assumption that Health Catch-
UP! would be acceptable to a broad range of migrant 
groups.

Information about the study was translated into the 
dominant local languages (Arabic, Farsi, Somali and 
Urdu) and made available to potential participants. At 
each site, the planned ‘remote’ recruitment approach 
was initially via a database search for eligible patients 
who were then contacted using a text message contain-
ing a link to a website with further information and the 
opportunity to express interest in the study. This was 
unsuccessful in recruiting patients so was superseded 
by ‘opportunistic’ recruitment in which patients already 
receiving a face-to-face consultation by a clinician were 
offered Health Catch-UP! assessment. Patients were 
given time to read the participant information sheet 
in their chosen language, telephone interpreters were 
available on request, and written informed consent was 
obtained from all participants.

After entry to the study, six demographic questions 
(ethnicity, age, sex, BMI, country of origin, date of entry 
to the UK) were coded into Health Catch-UP! within 
EMIS and integrated into the case records for the patient. 
For each patient, Health Catch-UP! then made sugges-
tions for screening and catch-up vaccination based on 
the UK guidelines. These were discussed with patients, 
and the care pathway, as outlined in Supplemental Fig. 3 
was followed. Where possible, the blood tests for screen-
ing and the first doses of a vaccination schedule were 

Table 2 PICOTS criteria

Patients Adult migrant patients (≥ 18 years), born outside of UK

Intervention Clinical Decision Support Tool Health Catch‑UP! prompting screening and vaccina‑
tion according to UK guidance

Control None

Outcomes Number of patients recruited
Route of recruitment
Demographic data (age, sex, country of origin, ethnicity, length time in UK, BMI)
Rates of screening offer
Uptake of screening offer
Number of new conditions diagnosed
Rates of under‑vaccination for routine vaccine preventable diseases
Uptake of routine vaccinations offered
Acceptability, feasibility views, barriers, and facilitators from practice staff and patients

Time Up to 7 months

Study design Mixed‑methods process evaluation, two primary care practices London, UK
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planned to be included or booked during the initial 
appointment.

Data collection, extraction, and analysis
We sought to collect data relating to the context, mecha-
nisms, and outcomes of Health Catch-UP! implemen-
tation to inform formative evaluation and iterative 
refinement. In line with realist evaluation principles to 
confirm, refute, and refine aspects of our programme 
theory, we collected qualitative data through interviews 
with both PHCPs and patients to explore their perspec-
tives on how Health Catch UP! worked in their con-
text [14]. These qualitative data were triangulated with 
data from the use of the Health Catch-UP! tool in EMIS 
including quantitative indicators of feasibility and accept-
ability, outlined below.

Quantitative data collection included:

– Patient demographics: age, sex, BMI, country of ori-
gin, ethnicity, date of entry to the UK

– Recruitment rates by opportunistic and remote 
routes, including numbers who declined, accepted, 
and booked an appointment or accepted but did not 
attend

– Rates of screening tests and vaccinations recom-
mended

– Uptake of screening and vaccination up by patients
– Number of new conditions identified

Quantitative data from migrant patient participants 
enrolled into the study were downloaded from EMIS 
using a custom-built search into Microsoft Excel. Data 
were anonymised and securely transferred to the Univer-
sity for analysis in STATA 15. Data cleaning and analyses 
were done using Microsoft Excel and STATA 15. We used 
descriptive statistics to describe the demographic char-
acteristics, recruitment, screening and vaccination offer, 
uptake, and results of participants. We summarised con-
tinuous data with mean and standard deviation (SD) and 
described categorical responses using the frequency and 
percentage.

Exploratory semi-structured qualitative interviews 
supported by collaboratively developed topic guides were 
undertaken with migrants and staff at both sites by SH 
and LG. Written consent was taken prior to interviews 
and comprehensive fieldnotes taken (SH and LG) during 
each interview. These were analysed deductively by hand, 
according to themes for evaluation of complex interven-
tions recommended by the MRC: acceptability, appro-
priateness, and feasibility [16]. Further qualitative data 
collection had originally been planned; however, this did 
not go ahead due to the burden of the study upon both 
sites during the height of the COVID-19 pandemic.

Ethics and PPIE
This study received ethics approval from the Health 
Research Authority and Health and Care Research 
Wales (IRAS 290630 reference 21/LO/0299), St George’s, 
University of London Research Ethics Committee 
(2020.00630), and the Health Research Authority (REC 
20/HRA/1674). Migrants with lived experience of the 
UK immigration and healthcare systems were involved 
in the design of this study through our National Institute 
for Health and Care Research (NIHR)-funded Patient 
and Public Involvement and Engagement (PPIE) Project 
Advisory Board and were compensated for their time and 
contributions.

Results
Phase 1: Iterative development of intervention and initial 
programme theory
Initial programme theory
The programme theory (Fig. 1) was developed and itera-
tively refined collaboratively with stakeholders to provide 
a visual depiction of our working assumptions regard-
ing the expected inputs, activities, outputs, outcomes, 
and impact of the new pathway, alongside the context, 
assumptions, and unintended consequences (positive and 
negative).

Key findings from phase 1 qualitative interviews with primary 
care practitioners
We interviewed 48 clinicians (25 GPs, 15 practice nurses, 
7 health care assistants [allied health professionals who 
support primary care doctors], 1 pharmacist) and 16 
administrative staff (11 practice managers, 5 reception-
ists). Respondents reported poor implementation of 
existing screening programmes (such as latent TB) cit-
ing overly complex time-consuming pathways without 
financial and expert support. They felt current infectious 
disease screening in primary care was not standardised 
and poorly delivered but could improve with appropriate 
training and support. Health Catch-UP! was seen as an 
opportunity to systematically integrate data and support 
clinical decision-making and normalisation of primary 
care-based infectious disease screening for migrants.

Benefits and concerns about Health Catch-UP! were 
reported at the patient, staff, and system level. Per-
ceived benefits included the concept that Health Catch-
UP! could provide a ‘one-stop shop’ for preventative 
healthcare and would support clinical decision mak-
ing by providing all the information about the tests 
the patient was eligible for in one place and therefore 
reduce workload. However, clinicians recognised that 
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currently these tests are not being generally offered 
despite patient eligibility, so they were concerned about 
the potential increased use of appointments and cost of 
offering and processing additional tests. They reported 
a lack of knowledge and confidence about how to com-
municate and manage positive results for infectious 
diseases. Some staff also reported existing frustration 
with the number of pop-ups and alerts encountered on 
EMIS which would be exacerbated by Health Catch-
UP! The full results of this study have been published 
separately [9].

These findings led to refining the programme theory 
and informed our implementation approach in phase 2. 
For example, the reported perceived benefits were dis-
cussed with staff at the two pilot sites, and ‘increased 
use of appointments’ was addressed by ensuring Health 
Catch-UP! could also be delivered opportunistically, 
which proved critical for recruitment. ‘Lack of con-
fidence in infectious disease and migrant health’ was 
addressed through staff training and the explanation 
of and signposting to the guidance embedded in the 
automated features of Health Catch-UP!. The concern 
around ‘pop up fatigue’ was addressed through the 

CDSS prompts being able to be turned off and used 
simply as a template.’

Phase 2: Pilot implementation and evaluation
Implementation
Initial information regarding the requirements of being 
a research site in this study and research training was 
provided as planned during the preparation stage. How-
ever, subsequently, due to clinical pressures resulting 
from the pandemic, the decision was made to provide 
short presentations explaining Health Catch-UP! and 
how it should be used clinically within existing practice 
meetings to inform the multi-disciplinary team about 
the Health Catch-UP! CDSS, rather than providing train-
ing at a time that would have taken staff away from their 
clinical duties. Both sites required support to ensure that 
they were able to procure all the infectious disease tests 
required from their core laboratories. However, despite 
all tests having been initially being set up for procure-
ment, due to the COVID-19 pandemic and difficulties 
getting results screened at laboratories due to the burden 
of laboratory workload, the parasitic infections compo-
nent Health Catch-UP! was turned off.

Fig. 1 Initial programme theory for Health Catch‑UP!
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We recruited 104 participants across two sites, of 
whom data was available for 99 participants as five par-
ticipants left the practice before end of the study so data 
could not be extracted. Most participants (92.92%) were 
recruited at site 1. The study was open for recruitment 
between September 2021 and March 2022. Initial recruit-
ment was slow, and the ‘remote route’, in which poten-
tial participants were contacted by text message, was 
unsuccessful at recruiting participants. A second wave of 
recruitment therefore used an opportunistic approach, in 
which a trusted member of staff introduced the study to 
potential participants in a routine clinical appointment. 
At site 1, the clinician opportunistically recruiting was 
the patient’s registered general practitioner, and at site 2, 
this was a health care assistant. Recruitment is summa-
rised in the flow chart in Fig. 2.

Outcomes of demographic data collection
Results showed that 100% (n = 99) of participants at base-
line did not have their country of origin or date of entry 
to the UK recorded in their primary care records. Health 

Catch-UP! facilitated completed demographics coding of 
96.0% (n = 97) of the study population (two participants 
study data were missing when data were transferred to 
the research team). Participants were predominantly 
born in Asia (31.3%, n = 31), followed by Africa (25.2%, 
n = 25). Further details of country of origin are shown in 
Fig. 3. The most common ethnic groups across both sites 
were Black African/Caribbean (41.41%; n = 41) and Bang-
ladeshi/Indian/Sri Lankan/Pakistani (26.26%; n = 26). 
Patients at site 1 were older than at site 2 with a mean age 
60.6 years (SD 14.26), and there was even representation 
of sex, 48.9% female (n = 44). Site 1 recruited the majority 
of the participants (92.9%; n = 92), who had spent longer 
living in the UK, mean of 33.36 years (SD 19.43). At site 
2, mean age was younger at 39.4  years (SD16.97), and 
participants were predominantly male 85.7% (n = 6) and 
had spent less than 10 years living in the UK (mean years 
in the UK 8.33, SD 3.22). The study population demo-
graphics are summarised in full in Table 3.

Fig. 2 Flow chart of patient recruitment

Fig. 3 Country of origin for recruited patients
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Outcomes of screening and catch‑up vaccination offer
Aggregated data for screening offer, uptake, and results 
across both sites are presented in Table 4. The data show 
that according to UK guidelines, almost two thirds of 
migrant participants (61.6%, n = 61) were eligible for 
screening for at least one condition which they had not 
previously been coded as being offered. Of note, 5% 
(n = 5) of the study population were eligible for latent 
tuberculosis (LTBI) screening but had not previously 
been screened, suggesting that they had been missed by 
the National LTBI Screening Programme. Of those that 
were eligible for any screen, the majority took up the 
screening offer (uptake: 86.9%, n = 53) indicating good 
acceptability of Health Catch-UP!. Viral hepatitis B and 

C were the most common infectious diseases that par-
ticipants required screening for with over 40% (n = 42) 
offered hepatitis B screening test and over a third requir-
ing a hepatitis C screen (39.39%; n = 39). There was lower 
completion of both HIV (36%) and hepatitis C (31%) 
screening than hepatitis B (88%) and LTBI (80%). Of the 
non-communicable disease screening offered, just under 
a quarter of patients were eligible for haemoglobinopa-
thy screening (24.24%, n = 24), 22% required a choles-
terol screening (n = 22), and 13.13% a diabetes screen 
(n = 13.13), likely reflecting the age range and raised BMI 
of the study population, putting them in a higher risk 
group for these cardiovascular risk factors.

As a result of Health Catch-UP!, 12 new conditions 
were diagnosed, representing 12.12% of study popula-
tion and almost a fifth of those eligible for any screening 
test (19.67%, n = 12, screened total = 61). New diagnoses 
included hepatitis C (n = 1) and eleven non-communica-
ble diseases or risk factors: hypercholesteraemia (n = 6), 
pre-diabetes (n = 4), and diabetes (n = 1) again likely 
reflecting the older age and raised BMI of participants in 
the study.

The entire study population (n = 99) were identified 
by Health Catch-UP! as being incompletely vaccinated, 
unvaccinated, or with uncertain vaccination status 
according to UK immunisation guidelines and required 
follow up from the practice nurse [31]. This high propor-
tion may reflect genuine under-immunisation or a lack of 
vaccination data coded into the EMIS system. All partici-
pants should then have been offered catch-up vaccina-
tion prompted by the Health Catch-UP!, in line with UK 
guidelines, but uptake was poor with only two partici-
pants accepting and receiving MMR vaccination during 
the study period highlighting that much more needs to 
be done to support PHCPs with delivering catch-up vac-
cination to adolescent and adult migrants.

Qualitative findings
We interviewed four clinical PHCPs and four patients 
across both study sites to explore mechanisms of action 
of Health Catch-UP!, and perception of end-users on the 
appropriateness, acceptability and feasibility of the tool, 
and impact of the study’s context. These opportunistically 
sampled participants spoke English either conversation-
ally or fluently and are unlikely to be fully representative 
of the study’s cohort, due to the scaled-down qualitative 
component of our evaluation. This was required due to 
resource limitations as a result of the study delays dur-
ing the pandemic and practice-level constraints around 
recruitment. Our original intention had been to have a 
researcher based in practice to facilitate recruitment; 
however, this was refused for infection control reasons, 
and patients were recruited to the study by clinicians who 

Table 3 Key features of the study population

Population feature Total

Number of patients 99

Missing data (n, %) 2 (2.0)

Age years, (n, %)
 18–25 2 (2.1)

 26–35 3 (3.1)

 36–39 6 (6.1)

 40–74 69 (71.1)

 75 + 17 (17.6)

Sex (n, %)
 Female 50 (49.5)

 Male 47 (51.5)

Ethnicity (n, %)
 White UK/Irish 0

 Other White 16 (16.3)

 Black African/Caribbean 41 (41.4)

 Bangladeshi/Indian/Sri Lankan/Pakistani 26 (26.8)

 East Asian/Southeast Asian 4 (4.4)

 West Asia and North Africa 6 (6.5)

 Southern Europe 0 (0.0)

 Latin America 2 (2.2)

 Mixed ethnicity 2 (2.2)

 Ethnicity recording refused by patient 0 (0.0)

Body mass index kg/m2, (n, %)
 Severely underweight: BMI < 16 kg/m2 0 (0)

 Underweight: BMI 16.0 to 18.4 kg/m2 2 (2.1)

 Normal weight: BMI 18.5 to 24.9 kg/m2 16 (16.5)

 Overweight: BMI 25.0 to 29.9 kg/m2 43 (44.3)

 Moderately obese: BMI 30.0 to 34.9 kg/m2 21 (21.7)

 Severely obese: BMI 35.0 to 39.9 kg/m2 9 (9.3)

 Morbidly obese: BMI ≥ 40.0 kg/m2 6 (6.1)

Years in the UK mean, SD 31.59 (19.8)

Spent > 6 months in high-incidence TB country (see 
definition in Table 1) in the last 4 years (n, %)

5 (5.4)
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had no additional time in their work schedule to facilitate 
this. These data are outlined below.

Participant responses to those receiving and using the 
intervention were positive. PHCPs reported that Health 
Catch-UP! was generally appropriate and easy to use. 
Patients reported that being asked in for this check-up 
felt appropriate for their healthcare and overwhelmingly 
positive, particularly when offered by a known PHCP. 
However, further work is needed to understand why the 
remote route of recruitment via text messaging was so 
unsuccessful and whether the limited uptake was due to 
issues with the technology, wording, or external factors 
such as the ongoing COVID-pandemic and rapid digitali-
sation of primary care.

In phase 1, concerns had been raised about patients 
feeling singled out or discriminated against due to the 
risk stratification demographic questions required by 
Health Catch-UP!. In general, PHCPs and patients alike 
reported that this was not a problem but that the spe-
cific question on length of time in the UK (required for 
Latent TB infection screening), often elicited strong reac-
tions. This is in line with our previous findings in phase 
1 regarding the difficulties of delivering the National 
LTBI programme. Concerns around the acceptability of 
the Health Catch-UP! Process (through collection and 

coding of demographic data) were largely allayed by 
effective communication of risk by the PHCP offering the 
screening.

‘However, the “when did you arrive question” was 
a problem – some were saying vague things, ‘I’ve 
been here a few years’, others gave an exact date. 
Some were a bit taken aback – why do you want 
to know when I arrived here? It’s not routine to ask 
this question [for Latent TB Infection] at the New 
patient health check. – HCA, Site 1.

‘Because I’ve seen one of the patients was asking 
‘Why are you asking me [about my ethnicity]?’ 
and it was a bit uncomfortable. But the way she 
explained it, really nice. She was taking her time, 
sitting with the guy…. I really appreciate it.’ – 
Patient 4.

Participants felt this was a feasible intervention for 
primary care to deliver. Both PHCPs and patients com-
mented on its suitability for integration with exist-
ing health checks (such as the NHS patient health 
check and the over 40  s health check) to provide a 
more comprehensive screen within longer appoint-
ments with a preventative health care focus. However, 

Table 4 Outcomes of screening process

π At risk of diabetes is defined an HbA1c of (6–6.4%)
Y
=Suspected diabetes is defined an HbA1c of 48 mmol/mol (6.5%) or higher
ψHigh cholesterol is defined as total cholesterol of 5 mmol/litre or higher and therefore at risk of cardiovascular disease, needs clinical/lifestyle management

Suggested by 
Health Catch-UP!

Declined Did not attend (DNA) Screened Positive

Infectious disease screening
 Latent TB 5 (5.05%) 0 (0.00%) 1 (20.00%) 4 (80.00%) 0 (0.00%)

 HIV 11 (11.11%) 3 (27.27%) 4 (36.36%) 4 (36.36%) 0 (0.00%)

 Hepatitis B 42 (40.42%) 1 (2.38%) 4 (9.52%) 37 (88.10%) 0 (0.00%)

 Hepatitis C 39 (39.39%) 3 (7.69%) 12 (12.12%) 24 (30.77%) 1 (2.56%)

Non-communicable disease screening
 Haemoglobinopathy 24 (24.24%) 2 (8.33%) 7 (29.17%) 15 (62.50%) 0 (0.00%)

 Diabetes 13 (13.13%) 0 (0%) 6 (46.15%) 7 (53.85%) 5 (5.05%)

 At risk of diabetes π 4 (30.77%)

 Suspected diabetes Y
= 1 (7.69%)

 Cholesterolψ 22 (22.22%) 0 (0.00%) 1 (4.55%) 21 (95.45%) 6 (27.27%)ψ 

Screening summary
 Recommended at least one screening 61 (61.61%)

 Attended at least one screening 53 (86.89%)

Catch-up vaccination
 No recorded immunisation 99 (100%)

 Offered catch‑up vaccination 99 (100%)

 Accepted at least one catch‑up vaccination 2 (2.02%)

 Accepted MMR vaccination 2 (2.02%)
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PHCPs felt this would require additional funding, par-
ticularly for high-migrant areas. One PHCP felt that 
migrant groups DNA more than other groups which 
might affect uptake and recruitment, with cost impli-
cations. Another implementation barrier was the logis-
tics of getting tests not routinely done (e.g. for parasitic 
infection and LTBI/IGRA) to the laboratory in time to 
ensure good sample quality.

‘I think GP practices will need to be paid to do this 
– we already have targets for a new patient health 
check, so they get paid to do them – I think about 
75/85 pounds to the practice – they pay well. But 
there is an issue in high migrant areas, as their 
health checks will cost more if you add health catch-
up to it.’ – GP, Site 2.

“Another barrier is the cut off for lab. We are not big 
enough for later couriers….but other practices have 
a phlebotomy service and can get bloods done in the 
afternoon.’—HCA, Site 1. 

Professional and patient views of Health Catch-
UP’s! appropriateness, acceptability, and feasibility are 
expanded upon in Table 5.

Identification of any unexpected pathways or conse-
quences of an intervention is a key component of the 
MRC complex intervention evaluation framework [17]. 
Clinical staff and the research team at site 1 noted unex-
pected consequences arising from the opportunistic 
recruitment pathway by the general practitioner. Health 
Catch-UP! had primarily been designed for the needs 
of younger migrants who were relatively new arrivals to 
the country. However, the doctor at site 1 noted that by 
recruiting those who already attending his clinics, he was 
primarily trialling Health Catch-UP! in an older, more 
settled cohort of migrant patients. This likely contributed 
to the significant number of new NCD conditions iden-
tified (n = 11) in comparison to the infectious diseases 
(n = 1). There were concerns of further marginalisation of 
those patients who might have most benefitted, such as 
refugees and asylum seekers, and labour migrants work-
ing longer hours, who may be less likely to access routine 
primary care during working hours and lack an existing 
relationship with primary care. These findings highlight 
the importance of developing flexible and diverse engage-
ment strategies and delivery models to proactively enable 
vulnerable migrant groups to access Health Catch-UP!.

Contextual changes over course of study
The study was significantly impacted by COVID-19 pan-
demic, and therefore the context was highly atypical 
for primary care. Health Catch-UP! has a public health, 
preventative medicine focus, which was significantly 

deprioritised within the COVID crisis. On a practi-
cal level, staff sickness reduced available appointments, 
and patient COVID-related sickness may have impacted 
attendance at screening appointments. The failure of the 
remote recruitment route via text messaging may have 
been directly impacted by the rapid increase in health-
related communications received by patients following 
the rapid digitalisation of primary care. Additionally, sev-
eral PHCPs believed that the concern and mistrust of the 
COVID-19 vaccine directly affected vaccine uptake of 
other vaccines in primary care and within this study.

‘Because the study has overlapped with covid, it’s 
caused a lot of additional strain on this.’ GP, Site 1.

‘We have just had worse timing in the world for this 
study, after Covid – people saying with Covid we 
don’t know what they put into us with Covid and 
now you are asking for more vaccines in adults – 
they are adamant they don’t want it.” – HCA, Site 2.

In addition, Health Catch-UP! and its training pack-
age was designed prior to the COVID pandemic, and the 
ensuing rapid digitalisation prompted reflections that to 
be relevant to the increasingly digital post-pandemic pri-
mary care space, Health Catch-UP! needs to be embed-
ded effectively and integrated with new technologies 
such as translated text messaging and electronic forms 
that code into the patient’s record directly. This was felt 
by the research team to be a priority to explore for effec-
tive future implementation of Health Catch-UP!

Discussion
Key findings
We successfully engaged two primary care practices in 
migrant dense areas of London to implement the com-
plex intervention, Health Catch-UP!, to support the 
delivery of evidence-based migrant screening and vac-
cination recommendations. Implementation of Health 
Catch-UP! resulted in identification and screening of 99 
patients from migrant backgrounds indicating that the 
Health Catch-UP! tool is feasible, acceptable, and appro-
priate in this setting. Health Catch-UP! facilitated com-
prehensive collection and coding of migrant health data, 
including country of origin and date of entry to the UK 
in over 97% of participants. This allowed PHCPs to offer 
multi-disease screening and vaccination ‘in one go’ on an 
individualised basis grounded in UK primary care-based 
guidelines.

However, recruitment to the study was challenging, 
particularly at site 2 (n = 7), and remote recruitment by 
text message was ineffective. Across both sites, 61.6% 
(n = 61) of participants were eligible for screening for 
at least one condition which they had not been coded 
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as having been offered. This included 5 participants 
who were eligible for LTBI screening and who had been 
missed by the national LTBI screening programme. 
Once demographic data had been coded, acceptance 
and uptake of screening was high with over 85% of par-
ticipants attending for a screen and almost a fifth of those 
screened (19.67%) subsequently diagnosed with a new 
condition. It is of interest that there was lower comple-
tion of screening for HIV and hepatitis B compared to 
hepatitis B and LTBI, given the existence of effective and 
safe treatment regimens for both these viruses. It will 
be important for future studies to explore PHCP aware-
ness and effective communication of treatment options 
when offering screening in future studies and better 
understand factors associated with lack of uptake. Future 
studies should also aim to explore factors associated 
with differential uptake of screening offers, or combined 
screening and vaccination offers, and should include a 
rigorous qualitative component to enable this.

Only one of the new conditions diagnosed was an 
infectious disease, hepatitis C. This is likely reflective 
of the migrant patients recruited to the study who were 
older than the migrant groups the research team had 
had in mind when the tool was initially developed. This 
unexpected finding prompts the need for implementa-
tion models that proactively reach those more vulnerable 
groups (e.g. asylum seekers, low-skilled labour migrants, 
those experiencing homelessness) and consideration of 
including a fuller cardiovascular assessment, e.g. add-
ing blood pressure, in line with previous work suggest-
ing migrants and those from black and minority ethnic 
groups may have worse health outcomes related to non-
communicable diseases including diabetes and cardio-
vascular disease risk factors in primary care [32–35]. One 
hundred percent of migrant participants were identified 
as requiring a referral for catch-up vaccination, align-
ing with previous work showing under-immunisation of 
migrants in Europe [36–38]; however, the reasons for the 
very low vaccine uptake requires further investigation 
(n = 2).

Implementation of Health Catch-UP! tool
Implementation of infectious disease and non-communi-
cable disease screening and catch-up vaccination screen-
ing in migrant populations is not comprehensively done 
in UK primary care [2, 8–11, 39] Our study shows that 
PHCPs support the concept of innovative clinical deci-
sion-support systems like Health Catch-UP! to improve 
effective implementation of screening and vaccination 
guidance in migrant groups. PHCPs recognised the ben-
efits of adopting this holistic approach to migrant screen-
ing, comparing it to similar more established health 
checks widely implemented in the NHS. Both PHCPs and 

patients felt Health Catch-UP! was an acceptable, appro-
priate, and feasible way of implementing national migrant 
health guidelines on screening and therefore reducing 
the inequity posed by the current unstandardised status 
quo. This would, in turn, improve early communicable 
and non-communicable disease detection and protection 
against vaccine preventable disease in a vulnerable popu-
lation, in line with global and national government health 
targets to reduce health inequalities (NHS Long Term 
Plan) and eliminate key diseases as public health threats 
(e.g. viral hepatitis) [24, 25, 31, 40]. However, our study 
also found that for Health Catch-UP! to be effective and 
sustainable, it requires logistical support including robust 
laboratory pathways to ensure ability to access all appro-
priate screening tests (parasitic diseases and IGRA), 
further development to improve engagement with offer 
of catch-up vaccinations, and delivery models ensuring 
engagement of most at risk patients. These areas will be 
foci for future studies, where we hope to explore in some 
detail the reasons behind low vaccine uptake and barri-
ers to recruitment. We also aim to design implementa-
tion materials such as tailored and translated patient 
information support leaflets to help overcome language 
and health literacy barriers and training for healthcare 
professionals to see if this can overcome recruitment 
barriers and support delivery of Health Catch-UP! in 
primary care. We will also explore, in consultation with 
migrant groups and PHCPs, changes to the tool interface, 
including adaptation or suggested wording to support the 
questions around ethnicity and length of stay in the UK, 
additional of additional cardiovascular risk factor screen-
ing such as blood pressure and use of tobacco, and alter-
native prompts to support vaccination offer.

UK primary health care is a diverse and complex land-
scape requiring flexible interventions, adaptable for use 
multiple primary care settings. In our evaluation, PHCPs 
were able to change to opportunistic recruitment and 
ensure delivery by staff from different professional back-
grounds. Future work will seek to explore alternative 
implementation models for the Health Catch-UP! tool 
in both traditional and alternative primary care settings. 
Our findings require us to revisit our initial programme 
theory and consider the development of a Health Catch-
UP! implementation package (to be included in inputs 
and activities of the programme) to enhance outputs 
(increased screening) and outcomes (early disease diag-
nosis). Intervention package development should involve 
migrant groups and PHCPs as equal partners to enable 
effective co-design, building on learning from our evalua-
tion and grounded in lived experiences [41, 42].
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Contextualisation within existing literature
Our findings align with much of the wider literature 
suggesting that innovative, integrated, cost-effective 
community and primary care-based migrant screening 
interventions are an essential step to improve migrant 
health screening and support global and regional elimi-
nation targets for key infections [2, 3, 8, 43–45]. How-
ever, previous screening interventions have largely taken 
place in secondary care settings with a single disease or 
speciality focus (e.g. blood-borne viruses, tuberculo-
sis, mental health) and fail to assess risk at an individual 
patient level [2, 6, 46–49]. Our findings build on the simi-
lar IS-MiHealth tool trial in Spain, which suggested that 
this was feasible and acceptable in primary care settings 
and improved screening uptake and diagnosis [50, 51]. 
Similar implementation barriers were uncovered in our 
Health Catch-UP! study including PHCPs’ knowledge of 
included infections and vaccinations, and communica-
tion of the screening offer in a culturally appropriate way, 
taking account of language, gender, and background [51]. 
On the other hand, preliminary efficacy after implemen-
tation of the IS-MiHealth tool was also reported in Span-
ish primary care, showing a higher screening rate and 
diagnostic yield for key infections in migrants compared 
with the routine care. Intervention centres raised their 
overall monthly diagnostic rate to 5.8 (95% CI 1.2–10.4; 
P = 0.013) additional diagnoses compared with control 
centres, showing this increase for HIV, hepatitis B, C, 
tuberculosis, and parasitic infections [13].

Strengths and limitations
A key strength of this study was its innovative approach 
to a multi-faceted problem, co-developing a CDSS with 
end-users from the start, based in a digital system that 
the majority of UK PHCPs use on a daily basis. Our 
evaluation provided insights into the use of CDSSs for 
migrant health in primary care in the UK and other 
host countries, for further refinement before larger 
scale testing. Conducting this study during the COVID-
19 pandemic presented multiple challenges including 
impacting recruitment to the study, competing primary 
care priorities, logistical constraints with laboratories, 
and reduction in the qualitative component of the study 
due to staff time constraints and sickness. The use of 
text messaging in the context of increased digital health 
communications, patient reluctance to leave home, 
and increased vaccine hesitancy may have contributed 
study recruitment and engagement. It is also likely that 
the consenting and recruitment procedure, combined 
with a reluctance to disclose time spent in the UK for 
many recent migrants (due to concerns about immigra-
tion rules and access to healthcare), means the recruited 
sample is not generalisable to the target population. This 

limits drawing conclusions for younger and more recent 
migrants. Future research on this instrument could 
implement trial design constraints (e.g. stratification lim-
its by age groups, or time since immigration) to assure a 
more representative sample. However, these challenges 
reflect the realities of offering screening in primary care 
and provide insights to inform future work on imple-
mentation strategies and reasons for engaging and not 
engaging with Health Catch-UP!. Future work must build 
upon existing studies demonstrating cost-effectiveness of 
screening for each infection [52–55], to provide at-scale 
analysis of feasibility, efficacy, and cost-effectiveness, for 
integration within routine care.

Conclusions
Our study indicates that an innovative CDSSs like Health 
Catch-UP! have potential to significantly improve disease 
detection and delivery of evidence-based screening guid-
ance within primary care for migrant patients. Ensuring 
that complex interventions such as Health Catch-UP! are 
effective in real-world settings requires theory informed, 
co-developed implementation strategies and robust test-
ing and resourcing. Successful adoption of a tool such 
as Health Catch-UP! In NHS primary care could lead to 
improved access to care for migrant populations, reduce 
health disparities, and improve public health though a 
reduction in the number of people at risk from vaccine-
preventable diseases.
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