
A Systematic Review: The Urban Heat Island Effect and Heat-
Related Morbidity

Maliha Ashraf, Sabrina McCormick

Introduction

Objectives

METHODS

RESULTS

CONCLUSIONS

CONTACT INFO

Dang, T. N., Van, D. Q., Kusaka, H., Seposo, X. T., & Honda, Y. (2018). Green Space and Deaths 
Attributable to the Urban Heat Island Effect in Ho Chi Minh City. American Journal of Public Health, 
108(S2), S137–S143. http://dx.doi.org.proxygw.wrlc.org/10.2105/AJPH.2017.304123
Henderson, S. B., Wan, V., & Kosatsky, T. (2013). Differences in heat-related mortality across four 
ecological regions with diverse urban, rural, and remote populations in British Columbia, Canada. 
Health & Place, 23, 48–53. https://doi.org/10.1016/j.healthplace.2013.04.005
Hondula, D. M., & Barnett, A. G. (2014). Heat-Related Morbidity in Brisbane, Australia: Spatial 
Variation and Area-Level Predictors. Environmental Health Perspectives (Online), 122(8), 831. 
http://dx.doi.org.proxygw.wrlc.org/10.1289/ehp.1307496
Hu, K., Guo, Y., Hochrainer-Stigler, S., Liu, W., See, L., Yang, X., Zhong, J., Fei, F., Chen, F., Zhang, Y., 
Zhao, Q., Chen, G., Chen, Q., Zhang, Y., Ye, T., Ma, L., Li, S., & Qi, J. (2019). Evidence for Urban-Rural 
Disparity in Temperature-Mortality Relationships in Zhejiang Province, China. Environmental Health 
Perspectives, 127(3), 37001. https://doi.org/10.1289/EHP3556
Ingole, V., Link to external site, this link will open in a new window, Marí-Dell’Olmo, M., Link to 
external site, this link will open in a new window, Deluca, A., Quijal, M., Borrell, C., Rodríguez-Sanz, 
M., Achebak, H., Link to external site, this link will open in a new window, Lauwaet, D., Gilabert, J., 
Link to external site, this link will open in a new window, Murage, P., Hajat, S., Link to external site, 
this link will open in a new window, Basagaña, X., Ballester, J., & Link to external site, this link will 
open in a new window. (2020). Spatial Variability of Heat-Related Mortality in Barcelona from 1992–
2015: A Case Crossover Study Design. International Journal of Environmental Research and Public 
Health, 17(7), 2553. http://dx.doi.org.proxygw.wrlc.org/10.3390/ijerph17072553
Jänicke, B., Holtmann, A., Kim, K. R., Kang, M., Fehrenbach, U., & Scherer, D. (2019). Quantification 
and evaluation of intra-urban heat-stress variability in Seoul, Korea. International Journal of 
Biometeorology, 63(1), 1–12. https://doi.org/10.1007/s00484-018-1631-2
Paravantis, J., Santamouris, M., Cartalis, C., Efthymiou, C., & Kontoulis, N. (2017). Mortality 
Associated with High Ambient Temperatures, Heatwaves, and the Urban Heat Island in Athens, 
Greece. Sustainability, 9(4), 606. https://doi.org/10.3390/su9040606
Pyrgou, A., & Santamouris, M. (2018). Increasing Probability of Heat-Related Mortality in a 
Mediterranean City Due to Urban Warming. International Journal of Environmental Research and 
Public Health, 15(8), 1571. https://doi.org/10.3390/ijerph15081571
Tan, J., Zheng, Y., Tang, X., Guo, C., Li, L., Song, G., Zhen, X., Yuan, D., Kalkstein, A. J., Li, F., & Chen, H. 
(2010). The urban heat island and its impact on heat waves and human health in Shanghai. 
International Journal of Biometeorology, 54(1), 75–84. 
http://dx.doi.org.proxygw.wrlc.org/10.1007/s00484-009-0256-x

REFERENCES

The Urban Heat Island (UHI) effect occurs in 
metropolitan areas when the area is 
significantly warmer than surrounding rural 
and suburban areas.

The Urban Heat Island (UHI) effect has 
become a major problem due to increased 
urbanization and industrialization. The UHI 
tends to “exacerbate human health stress” 
(Tan et al., 2010).

A wide range of characteristics such as 
income, poverty, sex, age, education level, and 
greenspace have an impact on risk of heat-
related morbidity (Ingole et al., 2020). 

This review focuses on the urban heat island 
effect and the increased risk of human 
mortality and morbidity, as compared to risk 
of heat related mortality in non urban areas

This review was conducted by searching for relevant literature across scholarly sources including 
PubMed, Himmelfarb Library, and ScienceDirect. Across all sites, 2,169 studies were found. 556 
studies were deemed relevant and the abstracts of those studies were screened. After this 
screening, 242 studies were selected based on evidence linking the urban heat island effect to 
increase heat-related mortality as well as other heat related illnesses

Studies were excluded based on the following criteria: studies that were not in English, studies 
that were not case studies, studies that did not examine heat stress exposure in major urban 
areas, studies that did not focus on heat-related morbidity as a major health outcome, studies 
that were less than 3 years.

Strength of evidence was based on : risk of bias for individual studies,
the quality of evidence across all eight studies and the strength of evidence across all studies.
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Overall, the studies included in this 
review had a low to moderate risk 
of bias.

All studies found an increased risk of 
heat-related morbidity with 
increased heat-stress.

Risk of bias was most prevalent in 
the areas of confounding, exposure 
assessments, and other sources of 
bias.

Risk of confounding was highest due 
to lack of consideration for variables 
such as socioeconomic status of the 
district, air pollution, housing 
factors, and demographic factors.

Heat stress was always associated with 
higher heat-related morbidity, and the 
results support further research on heat 
related illness in urban populations as well 
as provide evidence for the need for more 
heat emergency protection measures.

More research may be warranted to 
investigate spatial variations in heat 
vulnerability within each urban 
population, as well as differences amongst 
rural populations. Major differences 
amongst low income communities should 
be analyzed further in addition.
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