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Appendix 15 Summary of findings 

Indoor heat 1. Study: Ahrentzen 2016 Citation: Ahrentzen S, Erickson J, Fonseca E. Thermal and health outcomes of energy efficiency retrofits of 
homes of older adults. Indoor Air 2016; 26: 582-93 

Study design Setting Population Data collection time period Purpose of the study 

Quasi-experimental 
(before–after) 

Phoenix, the USA Low-income adults July 2009 to October 2012 To investigate whether energy retrofits in affordable housing for older adults 
can also improve indoor climatic conditions and health and comfort of 
residents. 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

57 residents from 53 apartment 
units 

Energy retrofit, recording mean temperature before and 
after the retrofit (26°C (SD 1.31) versus 25.4°C SD 
1.27), and how often unit temperatures exceeded 
27.2°C (varied before and after) 

General health Changes in an apartment’s number 
of days of excessive temperatures 
(>27°C) corresponded with 
improved quality health/life (t: 
3.179, p<0.01), reduced emotional 
distress (t: 2.085, p<0.05), and 
increased hours sleeping (t: 2.150, 
p<0.05). 

 

Indoor heat 2. Study: Asamoah 2018 Citation: Asamoah B, Kjellstrom T, Östergren PO. Is ambient heat exposure levels associated with 
miscarriage or stillbirths in hot regions? A cross-sectional study using survey data from the Ghana Maternal 
Health Survey 2007. Int J Biometeorol 2018; 62: 319-30 

Study design Setting Population Data collection time period Purpose of the study 

Cohort Ghana Pregnant women, in the 
Ghana Maternal Health 
Survey 2007 

2004 to 2007 To investigate if maternal heat exposure during pregnancy in hot regions is 
associated with increased spontaneous abortions or stillbirths 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

1136 (of whom 141 had a 
miscarriage or stillbirth) 

Heat measured indoors or outdoors in the shade Miscarriage or stillbirth OR: 1.15 (95% CI 0.92-1.42) with 
each additional degree increase 
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Indoor heat 3. Study: Fink 2017 Citation: Fink R, Eržen I, Medved S. Symptomatic Response of the Elderly with Cardiovascular Disease 
during the Heat Wave in Slovenia. Central Europ J Pub Health 2017; 25(4): 293 

Study design Setting Population Data collection time period Purpose of the study 

Cohort Slovenia Adults (>65 years) 
diagnosed with 
cardiovascular disease 
versus group that did not 
have the disease 

Not reported Not reported 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

Not reported Heat (not specific) Health Expression and aggravation of 
symptoms are related to an 
increase of heat burden and low 
indoor air quality 

Abstract only available 

Indoor heat 4.  Study: Kim 2012 Citation: Kim Y-M, Kim S, Cheong H-K, Ahn B, Choi K. Effects of heat wave on body temperature and blood 
pressure in the poor and elderly. Environmental Health & Toxicology. 2012;27:e2012013. 

Study design Setting Population Data collection time period Purpose of the study 

Case series Seoul, Republic of Korea Elderly adults (63-95 
years, mean: 74.3 ±8.1) 
living in accommodation 
called “zzockbang” in 
Korean, which means a 
very small room divided 
into several 
compartments 

27 July 2010 to 6 August 2010 To investigate the acute effects of heat stress on body temperature and 
blood pressure of elderly people living in poor housing conditions. 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

20 Indoor temperature: Calibrated thermometers and 
hygrometers for every household, installed to avoid 
particular heat source locations, were used to 
measure the temperature and relative humidity in the 
morning (8:00-9:00) and afternoon (14:00-15:00) 
during the study period. Temperature and humidity 
values were recorded hourly over nine days in two 
households that participated in the study. 

Systolic blood pressure (SBP) and 
diastolic blood pressure (DBP) 

DBP decreased by 2.05 mmHg 
(95% CI 0.05 to 4.05 mmHg, 
p<0.05) as indoor temperature 

increased by 1℃. SBP decreased 
by 1.75 mmHg (95% CI, -1.11 to 
4.61 mmHg, p>0.05) indoor 
temperature increased by 1℃.  
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Indoor heat 5.  Study: Quinn 2017 Citation: Quinn A, Shaman J. Health symptoms in relation to temperature, humidity, and self-reported 
perceptions of climate in New York City residential environments. Int J Biometeorol 2017; 61: 1209-20 

Study design Setting Population Data collection time period Purpose of the study 

Cohort Manhattan, Brooklyn, and 
Bronx, the USA 

Households with primary 
household contact >18 
years 

2013 to 2015 To investigate associations between temperature and humidity, perceptions 
of indoor environmental conditions, and health symptoms. 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

21 households in summer 1, 33 
in winter, and 29 in summer 2 

Mean daily temperatures in the apartment Sleep quality and heat-related illnesses Self-reported sleep problems were 
positively associated with the prior 
day’s in summer (OR: 2.28, p<0.05) 
but not in winter (OR: 0.98). 

In logistic regression, heat illness 
was positively associated with 
higher indoor temperature (temp 
today OR: 1.19; temp last 3 weeks: 
0.98). 

No association between viral 
infection and temperature or 
humidity. 

 

Indoor heat 6.  Study: Sinha 2010 Citation: Sinha P, Kumar TD, Singh NP, Saha R. Seasonal variation of blood pressure in normotensive 
females aged 18 to 40 years in an urban slum of Delhi, India. Asia-Pacific Journal of Public Health. 
2010;22(1):134−45. 

Study design Setting Population Data collection time period Purpose of the study 

Cohort 4 service blocks of Urban 
Health Centre Gokulpuri, 
an urban slum in Delhi, 
India 

Normotensive women 
aged 18 to 40 years 

March 2004 to March 2005 To quantify the magnitude of seasonal changes in blood pressure among 
normotensive women aged 18 to 40 years and to find out the association of 
blood pressure variation between winter and summer with body mass 
index, temperature, humidity, day length, and salt intake. 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

159 agreed to participate but 132 
provided full follow-up 

Indoor temperature of the living room was recorded in 
all the 4 seasons using standard mercury Celsius 
thermometers. Mean indoor temperature was spring: 
27.80 ±2.22°C, summer: 33.18 ±1.41°C; autumn: 
25.49 ±0.88°C; winter: 17.83 ±1.85°C. 

Systolic blood pressure (SBP) and 
diastolic blood pressure (DBP) 

Mean increase in SBP and DBP 
in winter was 11.07 and 6.79 mm 
Hg compared to summer (p < 
0.001). No significant relationship in 
blood pressure variation with 
change in environmental variables 
was observed. 
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Indoor heat 7.  Study: Uejio 2016 Citation: Uejio CK, Tamerius JD, Vredenburg J, et al. Summer indoor heat exposure and respiratory and 
cardiovascular distress calls in New York City, NY, U.S. Indoor Air 2016; 26(4): 594–604 

Study design Setting Population Data collection time period Purpose of the study 

Case-control New York City, the USA Adults receiving 
emergency medical care 

July to August 2013 To investigate indoor environments of people receiving emergency medical 
care, to determine the relative influence of outdoor conditions as well as 
patient characteristics and neighbourhood sociodemographics on indoor 
temperature and specific humidity (N = 764) and to determine whether 
cardiovascular or respiratory cases experience hotter and more humid 
indoor conditions as compared to controls 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

338 respiratory cases, 291 
cardiovascular cases, and 471 
controls. 

Heat: temperature in the building, threshold 26°C Respiratory and cardiovascular health ≥26°C increased proportion of 
respiratory distress calls (OR: 1.43, 
95% CI: 0.97-2.10, p=0.071), but 
not cardiovascular (OR: 0.85, 95% 
CI: 0.55-1.31, p=0.472). 

 

Indoor heat 8.  Study: van Loenhout 2016 Citation: van Loenhout JAF, le Grand A, Duijm F, et al. The effect of high indoor temperatures on self-
perceived health of elderly persons. Environ Res 2016; 146: 27-34 

Study design Setting Population Data collection time period Purpose of the study 

Cohort Arnhem and Groningen, 
Netherlands 

Adults (≥65 years) April to August 2012 To investigate relationship between indoor temperature and heat-related 
health problems. 

Size of the sample Exposure/intervention Outcome measures Results Other comments 

113 Heat: temperature measured continuously in the 
living rooms and bedrooms 

Sleep disturbance and other health 
symptoms 

Of the symptoms, only sleep 
disturbance had a significantly 
positive association with 
temperature. 

 


