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Review question

Do Low Emission and/or Congestion Charging Zones impact the physical health of local residents, as measured using
empirical health data?

Searches

The databases being searched are MEDLINE, Embase, Web of Science, IDEAS, Greenfile and TRID. The search
strategies are designed to identify papers where the intervention relates to low emission and congestion charging zone
schemes, and the outcomes are physical health outcomes (cardiovascular, respiratory, birth outcomes, road traffic
injuries, dementia, lung cancer and diabetes). MeSH/Emtree terms are included in the MEDLINE and Embase searches.

All searches are restricted to the English language, with no limits on publication date.

The reference lists of eligible studies will also be reviewed to identify any additional eligible studies.

Types of study to be included

Inclusion: Primary empirical studies using any longitudinal study design (i.e. with measurements/observations at more
than one time point)

Exclusion: a) Cross-sectional studies with measurements/observations at only one time point b) Review papers, opinion
pieces, letters, editorials

Condition or domain being studied [1 change]

Specific physical health outcomes associated with air pollution or traffic exposure, namely cardiovascular disease,
respiratory disease, birth outcomes, road traffic injuries, dementia, lung cancer and diabetes. Effect sizes must be
empirically measured i.e. not predicted via health impact assessment using measured or predicted air quality changes and
concentration response functions.

Participants/population

Inclusion: Human population of any age, living in areas affected by the intervention

Exclusion: None

Page:1/5


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022311453

N I H R | National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Intervention(s), exposure(s)

Inclusion: 1) Low emission zone (LEZ), or LEZ-like schemes, i.e. restrictions or charging of vehicles entering or
travelling within an area based on specified vehicle emission limits; 2) Congestion charging schemes i.e. restrictions or
charging of vehicles on entering or travelling within an area, regardless of emissions

Exclusion: 1) Short-term schemes (e.g. temporary road restrictions or closures); 2) Speed restriction zones; 3)
Restrictions on vehicle sales or registration by emission limits (e.g. Euro emission limits that apply to vehicle sales across
the EU); 4) Combination of the eligible intervention with other non-eligible interventions, when no data are presented on
the effect of the eligible intervention alone

Comparator(s)/control

Inclusion: 1) The population of an area not exposed to the intervention; 2) The population of an area exposed to a
different version of the intervention (e.g. a low emission zone with less stringent emission standards than the intervention
area); 3) The intervention group, where there is measurement/observation at multiple time points (e.g. uncontrolled
interrupted time series)

Main outcome(s)

Specific physical health conditions associated with air pollution or traffic exposure, namely cardiovascular disease,
respiratory disease, birth outcomes (stillbirth, low birthweight, small for gestational age), road traffic injuries, dementia,
lung cancer and diabetes. These must be empirically measured, not predicted based on measured or predicted air quality
changes using concentration response functions.

For all the conditions listed above, the specific outcomes may be any of the following: disease event (e.g. cardiac arrest
as recorded in a registry), disease symptoms (e.g. as reported in a questionnaire), physiological measurement related to
condition (e.g. measured lung function, or birthweight), episodes of contact with healthcare (e.g. general practice
appointments, emergency department attendances, hospital admissions), or cause-specific mortality.

All-cause healthcare contact and all-cause mortality are also eligible outcomes.
Measures of effect

Any quantified measures of effect including relative risk, odds ratio etc

Additional outcome(s)

Where reported, non health outcomes related to traffic volume or air quality (e.g. traffic flow, air pollutant
concentrations, compliance with emission standards) will also be extracted and summarised, to give the context to the
health outcomes results.

Measures of effect

Any quantified measures of effect including relative risk, odds ratio etc

Data extraction (selection and coding)

The articles identified from the database searches will be imported into the Covidence systematic review management
platform, and deduplicated. Articles will then be screened against the inclusion/exclusion criteria. This will be done in
two stages, firstly by screening the titles/abstracts and then by screening of the full text (for those articles not excluded at
the title/abstract stage). At both stages, two reviewers will independently screen all articles, with non-censensus tracked
by Covidence and resolved by a third reviewer. At the full-text screening phase, the reason for excluding each paper will
be recorded.
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Once the eligible studies have been identified, they will be passed to the data extraction stage. The following data
elements will be collected: First author, year, study design, intervention type (LEZ-like or congestion charging),
intervention details, intervention start date, study period, intervention area, comparator area, study population size,
outcomes assessed, data source, effect estimate and measure of variability and/or statistical significance (for each
outcome). Study characteristics will be extracted using a data extraction template in Covidence, and effect estimates
(plus measure of statistical significance) will be extracted into an excel spreadsheet.

Risk of bias (quality) assessment

Risk of bias will be assessed using a modified version of the GATE ( Graphic Appraisal Tool for Epidemiological
studies) tool for correlation studies. This assesses the suitability of the exposure/comparator selection, outcomes and
analysis, as well as external validity. This is the same tool used for a related Cochrane review (Burns et al 2019). Risk of
bias assessment will be done at the study level. The results will be summarised in a table and referred to in the narrative
synthesis.

The risk of bias assessment will be done within Covidence using a quality assessment template. It will be repeated
independently by two reviewers, with non-censensus tracked by Covidence and resolved by a third reviewer.

Strategy for data synthesis [1 change]

We are planning to use a narrative synthesis approach as we are expecting high heterogeneity in study designs and
outcomes, making meta-analysis inappropriate. Results will be grouped by both outcome type (cardiovascular,
respiratory etc) and type of intervention (congestion charging or LEZ-like). We will tabulate the study characteristics and
the reported effect estimates, and also summarise the effect estimates results graphically using harvest plots. We will also
use the harvest plots to assess heterogeneity in the results. The assessment of the certainty of evidence of the synthesised
findings will take into account the consistency/heterogeneity in findings across the studies, the number and size of
studies, and the risk of bias assessments.

Analysis of subgroups or subsets

Within the narrative synthesis we will contrast findings for LEZ-like and congestion charging schemes.

Contact details for further information

Rosemary Chamberlain

r.chamberlain20@imperial.ac.uk

Organisational affiliation of the review

Imperial College London

https://www.imperial.ac.uk/

Review team members and their organisational affiliations
Miss Rosemary Chamberlain. Imperial College London

Dr Daniela Fecht. Imperial College London

Dr Bethan Davies. Imperial College London

Dr Anthony Laverty. Imperial College London
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Type and method of review

Epidemiologic, Intervention, Narrative synthesis, Systematic review

Anticipated or actual start date

28 February 2022

Anticipated completion date

29 July 2022
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1) RC is a PhD student funded by a Medical Research Council (MRC) studentship through the MRC Centre for
Environment and Health at Imperial College London

2) This review is supported by the MRC Centre for Environment and Health, funded by the Medical Research Council
(MR/S019669/1, 2019-2024 and MR/L01341X/1, 2014-2019).

3) This review is supported by the National Institute for Health Research (NIHR) School for Public Health Research (PD-
SPH-2015)
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Chemical and Radiation Threats and Hazards (NIHR-200922), a partnership between UK Health Security Agency and
Imperial College London
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Date of first submission

24 February 2022

Details of any existing review of the same topic by the same authors [1 change]

This review is informed by a prior non-systematic review, which has not been published. In contrast to this earlier work,
the planned systematic review has an extension in scope of outcomes and sources searched, as well as extra reviewers and
addition of risk of bias assessment.

Stage of review at time of this submission

Stage Started Completed
Preliminary searches Yes No
Piloting of the study selection process Yes No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No
Data analysis No No

The record owner confirms that the information they have supplied for this submission is accurate and complete and they
understand that deliberate provision of inaccurate information or omission of data may be construed as scientific

misconduct.

The record owner confirms that they will update the status of the review when it is completed and will add publication

details in due course.
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