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INTRODUCTION

The momentum for implementing targeted low-dose computed 
tomography (LDCT) screening programmes for lung cancer has 
gained pace over recent years, calling for careful consideration 
of how to optimise these programmes in terms of feasibility and 
public health impact. Setting up a lung cancer screening programme 
is complex, but a wealth of implementation research and a growing 
number of large-scale programmes continue to provide important 
lessons on how to optimise design and implementation.1 

The Lung Cancer Policy Network has developed an implementation 
toolkit, which includes a framework to support those involved in the 
planning and delivery of lung cancer screening programmes. The 
framework follows a health systems approach and is organised into 
six domains, each consisting of a series of metrics. The metrics help 
users assess whether key requirements for screening are in place and 
identify gaps that may need addressing (Figure 1). 

Figure 1. Six domains for assessing health system readiness for the implementation of lung cancer screening

This series of policy briefs explores the six core domains 
underpinning the implementation framework, with this brief focused 
on data management and programme evaluation. This brief provides 
key insights on requirements for data management, monitoring and 
evaluation of lung cancer screening programmes, presenting case 
studies from countries where implementation is underway. It also 
offers recommendations on how stakeholders and policymakers can 
support successful implementation.
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ENSURING ROBUST DATA 
MANAGEMENT AND EVALUATION  
OF LDCT LUNG CANCER SCREENING: 
WHY IS THIS IMPORTANT?

Screening programmes are complex, requiring comprehensive 
and well-organised data management systems to encompass all 
aspects of a care pathway. Robust data are key to evaluating the 
success of the programme, assessing any risks, and determining the 
true impact of screening on population health. 

This policy brief highlights some of the key considerations for health 
system leaders around monitoring and evaluating the quality and 
impact of lung cancer screening programmes. 

Health system decision-makers must:

   establish what data are important to capture – to inform the 
development and governance of data management systems

   ensure that data collected and systems used for screening 
are compatible – to effectively monitor the programme and 
deliver consistently high-quality screening 

   plan how the screening programme will be evaluated  
– to assess the impact of screening on population health. 
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   Establish what data are important to capture

Health system leaders need to establish what types of data will 
be relevant across the screening programme and how they will be 
collected and managed effectively. Securing access to a range 
of different types of data is essential to facilitate the set-up of a 
screening programme;2 for example, electronic health records will 
be required to identify people at high risk of lung cancer to enable 
recruitment for screening.a 3 4 As a result, the volume and complexity 
of data collected can quickly become unmanageable, even for 
smaller screening programmes. Therefore, selecting or developing a 
robust data management system that can securely hold all personal 
and medical data for each participant will be a critical part of 
implementation.

Data management systems should facilitate the long-term 
follow-up of people participating in LDCT lung cancer screening 
programmes. Databases should notify staff and participants when 
appointments are due, and provide feedback to the healthcare 
professional who made the referral for screening.3 They enable staff 
to monitor longer-term follow-up; for example, by tracking referrals 
for diagnostic workup for lung cancer or other conditions detected 
incidentally during screening. Ideally, they should also incorporate a 
way to reach people who do not attend (e.g. automated notification 
letters), which would support staff in managing capacity.5 

Once the programme is underway, one of the biggest challenges 
is ensuring appropriate data governance and security. As different 
stakeholders will be involved in delivering screening, a process must 
be in place to govern how data collected can be standardised, 
securely managed and shared.5 This may require agreements and 
processes to be established or expanded to integrate the screening 
programme and external data management systems (e.g. electronic 
health records in primary care).4 6 

a. For other examples of relevant data, please see implementation resources for Domain 6 on the Lung 
Cancer Policy Network website.2

https://www.lungcancerpolicynetwork.com/implementation-toolkit/data-monitoring-evaluation/
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   Ensure that data collected and systems  
used for screening are compatible 

Screening programmes must establish mechanisms that will 
link different data management systems to facilitate effective 
monitoring of screening and clinical decision-making. The periodic 
reporting of data to an external body is often mandatory for the 
continual monitoring and evaluation of the programme.7 To facilitate 
this, systems must be able to synchronise data captured by all sites 
that offer screening with records stored on a central network (Case 
study 2).5 Exchange of data within programmes can also be an 
opportunity for multidisciplinary teams to provide virtual support for 
the clinical evaluation of results.8 Finally, staff may need to access 
information stored in other hospital systems to monitor participant 
outcomes from screening, including incidental findings.4

Monitoring the quality of data collected is critical to ensuring 
that the screening programme is safe, effective and of consistent 
quality. High-quality data collection makes it possible to compare 
screening outcomes and draw reliable conclusions. Planning for 
quality assurance should take place early so that measures to help 
maintain agreed standards are fully integrated throughout the 
delivery of screening.9-11 For example, using common templates to 
capture data from electronic health records (e.g. smoking history) 
may help improve the validity and completeness of information 
stored on each participant,6 and ensure that screening is only offered 
to people at high risk of lung cancer.4 Data collection in an LDCT 
screening programme can also be standardised by using a structured 
reporting system (Case study 1).

Establishing a common data management system across the 
screening programme can also be an opportunity to embed digital 
tools to guide clinical decision-making. Digital resources, such as 
decision aids or risk calculators, could be accessed by healthcare 
professionals during appointments and used to support participants in 
making an informed decision on whether to undergo screening.4 Data 
management systems can also be used to facilitate virtual training for 
programme staff, while digital memos that summarise a participant’s 
appointment history or the availability of services may help streamline 
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the onward referral process. There are numerous other benefits of 
having a shared data management system in place, such as the 
potential use of artificial intelligence (AI) to promote greater efficiency 
of screening.12-14 

Case study 1
A structured reporting system for monitoring and evaluating LDCT screening results

First developed in 2014 by the American College of Radiology, the Lung Imaging Reporting 
and Data System (Lung-RADS) is a standardised reporting system for the evaluation of lung 
nodules detected during LDCT screening.15 The system comprises a structured framework that 
radiologists can use to determine and communicate the likelihood of any lung nodules detected 
on a computed tomography (CT) scan being lung cancer based on their size and position.16 
The use of Lung-RADS has helped establish a uniform way of reporting the results from LDCT 
screening, facilitating comparisons across different programmes and promoting a more robust 
approach to evaluating outcomes from screening.16 Some countries require programme sites that 
offer LDCT screening to use Lung-RADS to maintain their accreditation.17 As a result, the system 
has been widely adopted by LDCT screening pilots and programmes across the world.18

Case study 2
Example of how data flow across a centralised network for LDCT screening19 

In South Korea, LDCT scan data are exchanged with a centralised hub dedicated to quality 
control, which submits reports on programme performance to the National Cancer Center.19-21 

Adapted from the system used for the Korean Lung Cancer Screening Project (K-LUCAS) national pilot in Lee et al. 
(2019).19 Copyright © 2019 by the Korean Cancer Association.

NATIONAL CANCER CENTER
(evaluates screening outcome data and reports on quality)

NETWORK-BASED SCREENING SYSTEM
(equipped with computer-aided detection software for quality control)

CLOUD CENTRE
(data storage)

Screening  
centre

Screening  
centre

Screening  
centre
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   Plan how the screening programme  
will be evaluated 

Assessing whether screening is delivering its intended impact on 
population health requires appropriate measures for programme 
evaluation being in place. Examples of key measures for evaluating 
the short-term success of a screening programme include the 
participation rate and the proportion of lung cancers diagnosed at an 
early stage. Numerous other measures are also useful for identifying 
the areas of a programme that require periodic adjustments for 
quality improvement (Table 1).9 20 22 However, it can take several years 
for the long-term impact on population health to become evident in 
population-based cancer registry data, such as a shift in the stage 
at which lung cancer is diagnosed and resulting improvements in 
lung cancer survival.23-25 Benchmarks from other cancer screening 
programmes and establishing links to LDCT screening registries may 
provide helpful reference points for defining such indicators  
(Case study 3).26-28  

The active participation of all stakeholders relevant to lung 
cancer screening in evaluation processes will make it easier 
to derive comprehensive and meaningful insights. Healthcare 
professionals involved in the delivery of screening can regularly work 
with a multidisciplinary steering committee to identify areas of the 
programme for quality improvement. Qualitative research involving 
both programme staff and participants can also provide useful 
insights on how to optimise the delivery of LDCT screening, including 
the recruitment process.29-31 It is important that these evaluations 
include representatives from groups that may experience barriers to 
accessing lung cancer screening.32-34 There are many examples of 
how this has been approached, such as co-producing evaluations 
with patient groups or community leaders.b 35-39

b. For other examples of community engagement, please see the policy briefs for Domains 1 and 4 
on the Lung Cancer Policy Network website.

https://www.lungcancerpolicynetwork.com/implementation-toolkit/


Table 1. Examples of types of outcomes that can be monitored and evaluated for lung cancer screening programmes

Types of data Implementation outcomes Service outcomes* Participant outcomes Population outcomes

Examples Acceptability 
Adoption (and uptake)

Appropriateness
Cost-effectiveness

Feasibility 

Fidelity (adherence  
to protocol)

Sustainability

Effectiveness
Efficiency 

Equity
Person-centredness

Safety 
Timeliness

Participation rate
Stage distribution

Mortality rate 

Stage distribution
Survival rate 

Demand for treatment
Quality of life

Types of evaluation Process evaluation (monitoring), operations research Outcome evaluation Impact evaluation

*Outcomes listed by the US Institute of Medicine’s Standards of Care,40 as examples. 
Adapted from Proctor et al. (2011)41 to provide examples that may be relevant to the evaluation of lung cancer screening 
programmes. Copyright © The Authors 2010.

Case study 3 
Summary comparison of evaluation approaches

England
Targeted Lung  

Health Check (TLHC)  
pilot programme

TLHC pilot sites in England are organised by local integrated care 
boards (ICBs) that oversee primary care practices participating in 
the programme.42 ICBs collect and submit data from screening to 
NHS England, which conducts a national evaluation of the TLHC 
programme.
At the population level, data from TLHC sites are submitted to the 
National Cancer Registration and Analysis Service, which registers all 
cases of cancer diagnosed and treated in the public health system in 
England.31 43 The National Lung Cancer Audit uses this cancer registry 
data to assess how effectively lung cancer is being diagnosed 
(including cases detected through screening) and treated in hospitals 
across the country.8 44

USA
Lung Cancer Screening 
Program at the Lahey 

Hospital & Medical Center  

Programme evaluation is carried out by a multidisciplinary steering 
committee.45 Quality metrics are collected by the patient navigators, 
stored in a dedicated database and reported to the committee on 
a weekly basis. Data are reviewed by the steering committee every 
other month. 
Patient navigators also oversee the submission of a range of 
programme data to the American College of Radiology Lung Cancer 
Screening Registry,27 a registry that has been approved for the 
reimbursement of screening by insurance providers.45 

9Supporting the implementation of lung cancer screening:  
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Establish what data are important to capture 
  Identify what data are required for each component of a 
screening programme to be fulfilled

  Establish data-sharing agreements and digital infrastructure 
to promote better access to the data needed for effective 
implementation

Ensure that data collected and systems used for  
screening are compatible 

  Build in checks on the quality of data collected to ensure 
consistency throughout the screening programme

  Promote communication between different systems and 
providers to facilitate seamless data exchange

  Enable opportunities to leverage data management systems to 
guide clinical decision-making and optimise the efficiency of 
screening 

Plan how the screening programme will be evaluated 
  Establish benchmarks for monitoring and evaluating the 
performance of a screening programme

  Adhere to best practice when setting up, maintaining and 
reporting findings from a cancer screening registry

  Encourage the active participation of all relevant stakeholders 
in evaluation processes to derive comprehensive and meaningful 
insights 

K E Y  C O N S I D E R AT I O N S 
to optimise data management and programme  
evaluation for lung cancer screening

10Supporting the implementation of lung cancer screening:  
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