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Executive Summary 

 

Plants, within and external to a building, can affect people’s health and wellbeing. In urban environments, green 

spaces have proven to act as ameliorating factors of some climatic features related to heat stress, reducing their 

effects and providing comfortable outdoor settings for people.  Internal planting can remove toxins in the air.  In 

addition, green spaces have demonstrated greater capacity, compared with harsher hard environments, for 

promoting human health and well-being. This report reviews some of the literature on the effect plants and green 

spaces have on people. It concludes that the combined physical and psychological impact plants and green spaces 

have makes landscapes an important consideration for designing for climate change. 
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1 Introduction 

Green spaces and plants, present in both the internal 

and external environment, can have a positive effect 

on people’s health and well-being and there is an 

increasing amount of research to support this.  

Research has looked at the physical, physiological 

and psychological effect of plants and green spaces 

on people.  Positive correlations are found, but often 

the actual cause and effect remain unknown.  The 

relationship between people and their physical 

environment is complex, with factors acting in 

combination and to varying degrees to effect people’s 

physical and mental state.    

Three documents provide a good overview of the 

research into plants and green spaces and their effect 

on health and wellbeing, “Green space and quality of 

life” by Bell et al (2008) prepared for Green Space 

Scotland, “Links between Green Space and Health” 

(Croucher 2007) and “Living and working with Plants” 

present at the EIG conference in 2010.  

 

 

 

 

 

 

 

 

 

 

 

  



Gale & Snowden Architects Ltd               ExtraCare4Exeter – Landscape Summary                     Page 6 of 10 

 

2 Physical Impact Plants and 

Green Spaces Have on People 

• Green spaces are beneficial to improve 

microclimate through shading, evapo-transpiration 

which in turns help to create a more comfortable 

outdoor setting for people, and can potentially 

reduce symptoms of thermal discomfort under 

heat stress conditions (Nikolopoulou and 

Steemers 2005).  Research looking at 

neighbourhood microclimates and vulnerability to 

heat stress, found that vegetation was statistically 

significant to outdoor human thermal comfort 

(Harlan et al 2006).   

• Green spaces and plants help to absorb and 

reflect solar energy, and shade hard surfaces, 

and as a result reduce surface temperatures, (see 

D. Coley internal document 776, in this report).  

This effect can be seen in thermal imaging of 

before and after images of green roofing projects, 

which helps demonstrate why green roofs are 

having an increasing role in reducing the heat 

island effects, in cities, e.g London and New York. 

• Plants have a physical role removing CO2 and 

toxins from environment, adding 02, varying 

humidity, and reducing dust, which when 

combined provide healthier atmospheres to live 

and work in.  Through the plant process of evapo-

transpiration heat is absorbed from the 

surroundings therefore, lowering ambient 

temperature.  These effects can occur both 

internally and externally. 

• Plants can remove air toxins.  Indoor 

environments can have greater concentrations, 

subject to ventilation. Wolverton (1996) and  

Wood (2001, 2004) demonstrated that house 

plants can have a major effect on reducing VOC, 

by 50-70%, with different species removing 

different compounds (see Appendix).  

• Research found that where indoor air borne 

TVOC concentrations are above a threshold of 

100ppb, plants can reduce VOC by 50-70%.  3 

tall plants (1.3m tall in 300cm pots) were effective 

in 10-12m
2
 room with ceiling height 3-4m or  6 

table top plants (30-40cm tall in 200cm pots).  

(Wood and Burchet 2004). 

• Within indoor environments 1 plant per 7 people 

had a limited effect to air quality but increasing to 

1 plant per 3 people has a significant reducing in 

CO2 and CO and toxins generally. (Smith 2008)  

• Other research has shown plants can be 

introduced to increase humidity in dry 

atmospheres to recommended levels of 40-70%.  

At about 40% humidity it reduces air borne dust, 

there lessening the negative effect on respiratory 

problems (Botzentat 1990).  Kotter 2002 showed 

plants introduced to dry rooms can physically 

raise humidity levels but that just a few plants can 

raise perceived comfort levels significantly.  Water 

loving green plants e.g. three 1.5m tall schefflera 

added to a room can achieve optimum humidity of 

50% at 22 degrees C in one day and on average 

plants return 90% of the water we give back to 

them (Henseler 1992). 

• The acoustic effect of plants to absorb noise has 

been demonstrated.  In particular in rooms with 

hard surfaces. To absorb noise 3-5 plants should 

be located in groups around room or in corners or 

walls. (Costa 1995). 
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3 Psychological and 

physiological impact plants 

and greenspaces have on 

people 

Green spaces in cities do not only have a positive 

effect in terms of ameliorating urban (micro)climate 

and preventing heat stress phenomena. 

Environmental psychological research has extensively 

documented the positive effects of the “nature 

experience” on human health and well-being.  

• It has been seen that different types of green 

spaces have a positive effect on human health 

and well-being, (e.g., Hartig, 2004; Hartig and 

Cooper-Marcus, 2006), and perceived wellbeing 

(Lafortezza 2009).  Wellbeing can be defined as 

that combination of attributes leading to a 

mentally and physically comfortable psychological 

state, and is related to aspects such as 

favourable thoughts, feelings of satisfaction and 

sense of happiness. 

• Studies have shown that looking at environments 

dominated by green, flowers or water can 

significantly reduce stress, elevate levels of 

positive feelings (pleasantness and calm) and 

reduce negative toned emotions (anger, fear, 

sadness).  Burchett, (2010) found that plants 

within an office environment can reduce stress by 

50%, anger 44%, depression 58%, fatigue 38%, 

confusion 30%, overall negativity 65%, and 

anxiety 37%.   

• Research has found that living with “nature” within 

their immediate surrounds has a positive impact 

on a person’s satisfaction levels and wellbeing 

(Kaplan 2001) and lowered aggression and 

violence (Kuo and Sullivan 2001).   Other studies 

found employees working in rooms with no plants 

had a negative perception of wellbeing over those 

with plants; (Kotter 2002), and O’Moore (1982) 

found prison inmates in cells overlooking green 

space reported sick less frequently. 

• Physiological effect trials have shown the 

restorative value of viewing nature and plants 

showing significant restoration within less than 5 

minutes as indicated by positive changes in blood 

pressure, heart rate, muscle tension and brain 

electrical activity. (Ulrich 1981, 1991).  Green 

space environments appear to have a greater 

capacity, compared with built-up ones, of 

promoting psychological restoration (e.g. Hartig et 

al., 1991; Hartig, 2004;), whilst harsh, hard 

landscape urban landscape has been seen  to 

cause stress. (Fjeld 1998).   

• There is increasing evidence, that passively 

experiencing health care environments where 

plants and gardens are prominent, significantly 

ameliorates stress and improves mood, in 

patients, family and staff.  Therefore lowering the 

cost in delivering health care and improving staff 

satisfaction. (Ulrich, 2002). 

• Plants are found to have an uplifting effect 

(Hesselink 1995) and affect perception about 

quality of life (Cade 2008), in studies of indoor 

office environments. 

• There is strong evidence that plants are directly 

beneficial to hospital patient’s health, with quicker 

patient recovery with lower stress, blood 

pressure, heart rates (Ulrich 91,92,99,2001) and 

Park and Mattson (2008), and combined with this 

patients calling staff less (Ulrich 1991).   Plants in 

the hospital reception reduce fear (Styles 1990).  

• Plants affect humans on physiological level.  

Studies when plants were put into a classroom 

situation showed people reporting 47% less 

tension headaches, 37% less dry hoarse throats, 

69% claiming to feel better generally, cold 

sufferers complaining less, rooms perceived as 

bigger. (Fjeld 1998) 

• Office studies shown that, absenteeism and 

sickness reduces in offices with plants, 50% less 

absenteeism (Smith 2008). Furthermore studies 

have shown people working in planted 

environments are 12% more productive (Lohr 

1996).  This is from the combination of both the 

psychological effect and also the physical effects 

of the plants removing C02 and toxins from 

environment and varying humidity. 
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4 Conclusion 

Plants can affect the microclimate, the quality of the 

atmosphere, and evoke the human psychological 

responses to nature, and in turn impact on human 

health. The positive benefits of plants and open 

spaces, their restorative qualities and improved sense 

of well-being in people is important to the design of 

the care home, in the context of climate change.  

By increasing the amount of planting (internally and 

externally) and providing accessible outdoor 

environments (physically or visually) this will have a 

physical impact on the environment and positive 

effect on the wellbeing of residents at St Loyes.  

Better health and wellbeing of people combined with a 

more comfortable environment, it is believed, will help 

people cope with elements of climate change.  The 

diverse and inter-related roles plants play, influencing 

the environment and their psychological impact on 

people, is complex.   However it is felt that plant’s 

positive benefits, though difficult to quantify, whether 

physically reducing heat and improving air quality or 

psychologically making people more relaxed and less 

stressed than they would be in a harsh environment 

devoid of planting, provide evidence to demonstrate 

that planting and external green spaces are important 

when considering building design and climate change. 
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Appendix 1 

Table showing internal plants and their effect on VOC removal 

Latin Name Common Name Properties 

Aglaonema modestum Chinese evergreen  removes chemical vapours; 

Aloe barbadensis Aloe vera removes chemical vapours; 

 Begonia semperflorens) Wax begonia  good for removing chemical vapours. 

Chamaedorea sefritzii,  bamboo or reed palm  

 Chlorophytum comosum 'Vittatum'  Spider plant   

 

effective for removing indoor air 

pollutants as well as chemical vapours;  

 Chrysanthemum x morifolium  

 

Florist's mum 

(Chrysanthemum  

 

one of the best flowering or seasonal 

plants for removing formaldehyde, 

benzene, and ammonia from the 

atmosphere;  

 Cyclamen persicum  Cyclamen  removes chemical vapours;  

Dracaena deremensis 'Janet Craig'  Dracaena – Janet Craig 

 

best of the dracaenas for removing 

chemical toxins from the indoor 

environment;  

Dracaena deremensis 'Warneckii'  Dracaena - Warneckii especially effective for the removal of 

benzene;  

Dracaena marginata  

 

Dracaena – Red Edged  among the best plants for removing 

xylene;  

Dracaena fragrans 'Massangeana') Dracaena - Massangeana especially effective at removing air toxins 

such as formaldehyde;  

Epipremnum aureum Golden Pothos   removes chemical vapours;  

Ficus benjamina, Weeping Fig  

Hedera helix  

 

English ivy 

 

particularly effective at removing 

formaldehyde;  

Nephrolepis exaltata 'Bostoniensis' Boston fern  the best fern for removing air pollutants; 

Phoenix roebelinii  Miniature date  one of the best palms for removing 

indoor air pollutants, especially effective 

for the removal of xylene;  

 Philodendron erubescens  Red emerald philodendron  one of the best philodendrons for 

removing indoor air pollutants;  

Sansevieria trifasciata  Snake plant  good for removing chemical vapours;  

Schlumbergera 'Bridgesii' Christmas cactus  removes chemical vapours; 

 Spathiphyllum wallisii 

 

Peace Lily  

 

excels in the removal of alcohol, 

acetone, benzene, and formaldehyde;  

Syngonium podophyllum Arrowhead vine  removes chemical vapours; 

 


