
                                                                                                                      
 

                                                                                                                                               4 April 2023 

Dear Net Zero Committee, 

RE: Air Quality Monitors around Schools 

The Royal College of Physicians of Edinburgh would like to recommend to the Net-Zero Committee 
that air quality monitors should be placed at all Scottish city primary schools for a period of at least 
one year (to avoid confounding by the significant seasonal variation in pollution). Once complete the 
same proposal should be rolled out to all city secondary schools. Our reasons for this are set out 
below. 

Scotland has some of the cleanest air globally, along with some of the more stringent air quality 
objectives in Europe (1, 2). Scotland aims to limit annual average levels of nitrogen dioxide (NO2) to 
below 40 µg/m3, particulate matter (PM) to 18 µg/m3  and 10 µg/m3, for PM10 (PM with a diameter 
of less than 10 µm or less) and PM2.5 (PM with a diameter of less than 2.5 µm or less).  

Achieving levels below these targets is key to maximise health gains. Where exceedances repeatedly 
occur, Local Air Quality Management Areas (LAQMA) can be set up. Additionally, Low Emission 
Zones (LEZs) were established, or are being established, in our major cities. The low population 
density of Scotland is a major factor in meeting these air quality standards, however, LEZ and 
subsidies for non-polluting buses have also allowed Scotland to meet these targets in urban areas for 
the first time. 

But we should not be complacent. Areas of significant transport-linked air pollution still exist in and 
around our city streets. Furthermore, harmful effects of air pollution are seen below the current 
target Scottish levels, which has recently led the World Health Organisation (WHO) to recommended 
far more stringent air quality guidelines (WHO Global Air Quality Guidelines 2021; NO2 below 10 
µg/m3, PM10 below 15 µg/m3, PM2.5 below 5 µg/m3) (3). Thus, air pollution in Scotland is still  
damaging our health and increasing our risk of dying early. 

In addition, the above limits are yearly averages. Regulations also state maximum allowable 24hr 
average levels, yet local authorities do not publish these and we cannot therefore know how we 
perform against these standards. Scotland’s central monitoring webpage shows exceedances of 
these 24hr levels, particularly in winter months. We now know that even short-term peaks in air 
pollution can have significant unwanted effects on health (4, 5). 

Children, older people, and people with chronic health problems are among the most susceptible to 
air pollution (6). Gestation, infancy, and early childhood are vulnerable times because the young 
body is growing, developing rapidly and has immature immune systems. Also, children spend a 
higher proportion of their time outdoors and are therefore at greater risk of exposure to air 
pollutants. Furthermore, our poorest children(7) and adults live in areas of highest pollution thus 
exacerbating prexisting health inequalities. 

Air pollution around our schools is a particularly sensitive issue. Not infrequently, schools are located 
near busy roads and traffic junctions, and air quality is harmed by the ‘school run’ and idling engines 
as parents drop off or wait for their children (8). It is essential that our schoolchildren are protected 
from air pollution in playgrounds and on the roads surrounding schools, with considerable health 
and other benefits to be gained. 



                                                                                                                      
 
In schoolchildren, we know that the lung, heart, brain, hormone systems and immunity can all be 
harmed by air pollution (9). Research points towards effects on growth, intelligence and 
development of the brain and coordination (10); impacts that last well into their future lives. A 
recent review of studies showed excess PM10 led to loss of attention, thinking, reasoning, and 
academic scores (9) (11). PM2.5 and NO2 also adversely affected memory in children, and increased 
the likelihood of major depressive illness in teenagers (12). 

Suppression of lung growth and function was found in children living in communities with the 
highest concentrations of air pollution, and declining levels were associated with improvement (13). 
A recent review of studies investigating the long-term effect of air pollution on new cases of asthma 
in schoolchildren found a 7% and 16% increase asthma for a 10 µg/m3 increase in either NO2 or PM2.5 

(14). Exposure to NO2 and PM10 has also been linked to insulin resistance, a sign of diabetes (15). 
Cardiovascular effects are also seen in children, with air pollution increasing blood pressure (16, 17). 
In Scotland we also have evidence that air pollution is linked to DNA damage and aging (18) in 
children. On days where air pollution was above guideline levels, hospital admissions for children 
rose significantly, with over 1000 excess admissions on high pollution days per year (19). We can be 
confident of the validity of these studies because many other studies worldwide have replicated 
these findings.  

Because of the serious and long-term effects of air pollution on children, the Royal College of 
Physicians of Edinburgh’s Working Group on Air Pollution and Health was establisged to evaluate air 
quality around Scottish Schools. We sought data from the Scottish Government and local authority 
published levels of air pollution in the larger cities of Edinburgh, Glasgow, Aberdeen, Dundee, and 
Perth. We were surprised to discover, however, that very few schools were near enough to a 
networked air quality monitor - too few to draw any conclusions about the safety of our school 
children at school. Many of these schools are on busy streets and, as noted above, levels are 
augmented by the ‘school run’ and idling engines at school drop off. 

Recommendation: The Royal College of Physicians of Edinburgh would like to recommend to the 
Net-Zero Committee that air quality monitors should be placed at all Scottish city primary schools 
for a period of at least one year (to avoid confounding by the significant seasonal variation in 
pollution). Once complete the same proposal should be rolled out to all city secondary schools.  

We understand that the Scottish Government has provided funding for a national teaching resource 
that includes 5 Air Quality sensors, held by SEPA, which can be loaned to schools. However, these 
are insufficient in number, cannot be borrowed for the full year, and will not give us the full 
Scotland-wide perspective that is required to ensure a safe air quality environment for our children.  

Local authorities are well set up to support this initiative, as all the major cities have Air Quality 
Management Areas (AQMAs) which they monitor already. The monitoring is standardised, and 
quality controlled. The finding would then be reported in their annual reports on their AQMAs to the 
Scottish Government and the public. School pupils can be involved in this process as part of their 
education through projects on the environment and health.  

It is imperative to establish these levels, as often the introduction of small changes can effect 
improvement in air pollution levels and thus health. Although LEZ or Ultra LEZs could have the 
biggest influence in removing pollutants from vehicles exhaust, they operate in a confined area of 
the city. Beyond this, additional interventions are essential. The removal of diesel school buses, the 
introduction of low pollution vehicles and retrofitting bus engines can substantially reduce exposure 



                                                                                                                      
 
(20). Staggered low traffic areas round school have been shown to reduce pollution(21) as has 
enforcing no-idling zones around schools (8) and traffic free zones during drop-off and pick up times. 
While avoiding busy roads is advised, walking to school still has a lower exposure to pollutants than 
within vehicular transport (22) in most cases. Future neighbourhoods should be designed to 
maximise the number of children who are able to walk between home and school (21), avoding the 
need for vehicles including buses.  

Within classrooms, air purifiers can be used to reduce particles where levels are persistently high, 
although these only remove some pollutants and we suggest thast efforts should be directed at 
reducing the sources of pollution in the first instance (26, 27). Governments should consider a wider-
range of measures to reduce pollution from a wider range of sources, including construction, 
domestic sources of pollution, energy generation, agriculture and industry. Only a combined 
approach of multiple interventions will be successful in significantly reducing pollution, however, in 
doing so, it will help realise the lower levels of pollution that is recommended by the WHO. 

In conclusion, there is overwhelming evidence that air pollution harms the health of school children. 
What is missing in Scotland is robust data on air pollutant levels around schools and whether 
pollutants are present at levels above those recommended, in both the short and long-term. As 
mitigation can produce significant health benefits where air pollutants are high, we ask the Net Zero 
Committee to promote the introduction of air quality monitors around all city schools as a matter of 
priority. We suggest that this should be targeted to the most vulnerable primary school children 
first, then expanded until the risk to all Scottish school children of air pollution is nationally 
evaluated, in order to inform policy and direct interventions to improve health and wider outcomes.   

Authors are Members of Royal College of Physicians of Edinburgh’s Air Pollution Short-term 
Working Committee  

Co-Leads 

Prof Andrew Elder FRCP Edin, Consultant Physician, NHS Fife, Honorary Professor, University of 
Edinburgh and President of the Royal College of Physicians, Edinburgh. 

Prof Jill JF Belch FRCP Edin, Head of the Institute of Cardiovascular Research, Professor of Vascular 
Medicine & Honorary Consultant Physician NHS Tayside. 

Members 

Dr Sarah Bartlett MRCP Edin, SpR Stroke / Geriatric Medicine, Royal Infirmary of Edinburgh,  NHS 
Lothian. 

Ms Kerry Flinn, Former Investigator and Trainer for Scottish Public Services Ombudsman (SPSO) and 
member of the RCPE Lay Committee. 

Dr Robert C Hughes, Clinical Research Fellow and member of Centre for Climate Change and 
Planetary Health Management Group, London School of Health and Tropical Medicine and adviser to 
the Clean Air Fund. 

Dr Mark R. Miller, Reader in Air Pollution and Health, British Heart Foundation Centre for 
Cardiovascular Science, University of Edinburgh, UK. 



                                                                                                                      
 
Prof David Newby, BHF Duke of Edinburgh Chair of Cardiology, Deanery of Clinical Sciences, Centre 
for Cardiovascular Science, University of Edinburgh. 

Dr Terry Quinn, Senior Clinical Lecturer at University of Glasgow, and Honorary Consultant Physician 
in Stroke, NHS Greater Glasgow. 

Dr Marion Slater FRCP Edin, Consultant Physician, Aberdeen Royal Infirmary, NHS Grampian. 

 

References: 

1. Air Quality Standards and Objectives. Air Quality in Scotland. [Internet].  [cited March 2023]. 
2. Seaton A. Air pollution: What is it and what we must do. Journal of the Royal College of 
Physicians of Edinburgh. 2022;52(3):267-72. 
3. WHO global air quality guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen 
dioxide, sulfur dioxide and carbon monoxide [Internet]. 2021 [cited March 2023]. 
4. Klingen J, van Ommeren J. Risk-Taking and Air Pollution: Evidence from Chess. 
Environmental and Resource Economics. 2022;81(1):73-93. 
5. Ashworth M, Analitis A, Whitney D, Samoli E, Zafeiratou S, Atkinson R, et al. Spatio-temporal 
associations of air pollutant concentrations, GP respiratory consultations and respiratory inhaler 
prescriptions: A 5-year study of primary care in the borough of Lambeth, South London. 
Environmental Health. 2021;20(1):1-13. 
6. Pediatrics RCoPa. Every breath we take: the lifelong impact of air pollution. 2016. 
7. Fecht D, Fischer P, Fortunato L, Hoek G, de Hoogh K, Marra M, et al. Associations between 
air pollution and socioeconomic characteristics, ethnicity and age profile of neighbourhoods in 
England and the Netherlands. Environmental Pollution. 2015;198:201-10. 
8. Ryan PH, Reponen T, Simmons M, Yermakov M, Sharkey K, Garland-Porter D, et al. The 
impact of an anti-idling campaign on outdoor air quality at four urban schools. Environmental 
Science: Processes & Impacts. 2013;15(11):2030-7. 
9. Clifford A, Lang L, Chen R, Anstey KJ, Seaton A. Exposure to air pollution and cognitive 
functioning across the life course–a systematic literature review. Environmental research. 
2016;147:383-98. 
10. Griffiths CJ, Mudway IS. Air pollution and cognition Another reason to cut air pollution and 
record the health benefits likely to follow. BMJ-BRITISH MEDICAL JOURNAL. 2018. 
11. Milojevic A, Dutey-Magni P, Dearden L, Wilkinson P. Lifelong exposure to air pollution and 
cognitive development in young children: the UK Millennium Cohort Study. Environmental Research 
Letters. 2021;16(5):055023. 
12. Latham RM, Kieling C, Arseneault L, Rocha TB-M, Beddows A, Beevers SD, et al. Childhood 
exposure to ambient air pollution and predicting individual risk of depression onset in UK 
adolescents. Journal of psychiatric research. 2021;138:60-7. 
13. Gauderman WJ, Urman R, Avol E, Berhane K, McConnell R, Rappaport E, et al. Association of 
improved air quality with lung development in children. N Engl J Med. 2015;372:905-13. 
14. Anderson HR, Favarato G, Atkinson RW. Long-term exposure to air pollution and the 
incidence of asthma: meta-analysis of cohort studies. Air Quality, Atmosphere & Health. 2013;6:47-
56. 
15. Thiering E, Cyrys J, Kratzsch J, Meisinger C, Hoffmann B, Berdel D, et al. Long-term exposure 
to traffic-related air pollution and insulin resistance in children: results from the GINIplus and 
LISAplus birth cohorts. Diabetologia. 2013;56:1696-704. 



                                                                                                                      
 
16. Bilenko N, Rossem Lv, Brunekreef B, Beelen R, Eeftens M, Hoek G, et al. Traffic-related air 
pollution and noise and children’s blood pressure: results from the PIAMA birth cohort study. 
European journal of preventive cardiology. 2015;22(1):4-12. 
17. Calderón-Garcidueñas L, Vincent R, Mora-Tiscareño A, Franco-Lira M, Henríquez-Roldán C, 
Barragán-Mejía G, et al. Elevated plasma endothelin-1 and pulmonary arterial pressure in children 
exposed to air pollution. Environmental health perspectives. 2007;115(8):1248-53. 
18. Baranyi G, Deary IJ, McCartney DL, Harris SE, Shortt N, Reis S, et al. Life-course exposure to 
air pollution and biological ageing in the Lothian Birth Cohort 1936. Environment International. 
2022;169:107501. 
19. Belch JJF, Fitton C, Cox B, Chalmers JD. Associations between ambient air pollutants and 
hospital admissions: more needs to be done. Environmental Science and Pollution Research. 
2021;28(43):61848-52. 
20. Austin W, Heutel G, Kreisman D. School bus emissions, student health and academic 
performance. Economics of Education Review. 2019;70:109-26. 
21. Gilliland J, Maltby M, Xu X, Luginaah I, Loebach J, Shah T. Is active travel a breath of fresh 
air? Examining children's exposure to air pollution during the school commute. Spatial and Spatio-
temporal Epidemiology. 2019;29:51-7. 
22. Cameron V, Oduyemi K, Cook T, Rirsche C. Simple traffic measures significantly reduce the 
exposure of primary school children to NO2. Environmental Health Scotland. 2019;31(2):29-34. 
23. e Almeida LdO, Favaro A, Raimundo-Costa W, Anhê ACBM, Ferreira DC, Blanes-Vidal V, et al. 
Influence of urban forest on traffic air pollution and children respiratory health. Environmental 
Monitoring and Assessment. 2020;192(3):175. 
24. Tomson M, Kumar P, Barwise Y, Perez P, Forehead H, French K, et al. Green infrastructure for 
air quality improvement in street canyons. Environment international. 2021;146:106288. 
25. Browning MH, Rigolon A. School green space and its impact on academic performance: A 
systematic literature review. International journal of environmental research and public health. 
2019;16(3):429. 
26. Kumar P, Rawat N, Tiwari A. Micro-characteristics of a naturally ventilated classroom air 
quality under varying air purifier placements. Environmental Research. 2023;217:114849. 
27. Rawat N, Kumar P. Interventions for improving indoor and outdoor air quality in and around 
schools. Science of the Total Environment. 2022:159813. 

 


