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The Impact of Plants on Indoor Air Quality 

 

In this study, 3 plant species were selected and tested for their ability to remove VOCs 

(Volatile Organic Compounds). The species used were Aglaonema modestum, Chamaedorea 

elegans and Philodendron ‘Congo’. This study was building on previous research carried out 

on other plant types. 

 

Benzene was used as the test VOC. Apart from its being a component of general UAP, 

benzene is used as a solvent in the manufacture of pesticides, detergents, synthetic rubber, 

lubricants, dyes and other materials (US EPA, 2010). Three successive (top-up) doses of 5 

ppm benzene (16 mg m-3 at 1 atm, 23ºC) were applied, to provide for full induction of VOC 

removal response at this concentration. This dosage was chosen because it is equal to the 

Australian 8-hour-averaged occupational exposure maximum concentration (Australian 

Safety & Compensation Council [ASCC], 2006). A final 25 ppm dose was then applied, to 

test further the responsiveness and capacity of the potted-plant microcosm. 

 

Results 

Figures 2-4 present the results for the three species. It can be seen that the patterns of 

response were very similar in each case. In each species, removal rates were initially slow in 

response to the first 5 ppm dose of benzene, but started to increase in response to that 

dose, and rose further with each of the two top-up doses. Also, in all species, with the five-

fold increase in concentration with the final 25 ppm dose, there were further increases in 

removal rates in response. A comparison of VOC removal rates for the three species is 

presented in Table 1.  
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The general pattern in VOC removal response in these three species is very similar to those 

found with the other nine species tested, although once again species-specific variation was 

present. These variations point to a direct plant involvement in the removal process and 

also, no doubt, to differences among plant material stocks and potting mix formulations 

(and their attendant microorganisms). The strong similarities among results for the three 

species provide clear confirmation of the view that the great majority of indoor plant species 

is likely to show comparable VOC removal capacity. Our findings therefore extend and 

modify those obtained in the pioneering screening studies of Wolverton and colleagues 

(1989, 1991, 1993), who reported removal rates among a large number of species, varying 

from about 14 to 90% in 24 hours, but from tests conducted over short time periods. They 

were not aware of the induction period necessary for any species to show full response rates 

at any particular VOC dosage, thus removal rates we have detected are generally far higher 

than Wolverton’s.  

 

In an earlier UTS study, using toluene and xylene as test VOCs, we showed step-wise 

inductions of higher removal rates with each of four increases in dosage, through a 500-

foldconcentration range (from 0.2 to 100 ppm; Orwell et al., 2006). The results show a very 

robust capacity for VOC reduction in the potted-plant microcosm. This is not surprising, 

since the bacteria involved (see Burchett et al., 2009) are among the normal decomposing 

microorganisms of soil/potting mixtures, and similar to those routinely cultured for use in 

bioremediation of oil spills and groundwater contamination. They are clearly also capable of 

responding to the relatively minute, though from a human health point of view significant, 

airborne concentrations of VOCs - digesting them as nutrients.  

 

With the results reported here, we have now laboratory-tested 12 commonly used indoor 

plant species for VOC removal capacity. All the species show very similar capacities for VOC 

removal, and their response is very robust, rates generally rising to meet any increases in 

concentrations of air-borne VOCs. The new results add confirmation to the view that it is 

likely that any indoor plant species would show comparable VOC removal capacity. 

 

Read the full study here  

 

 

 

 

 

 

 

  

“The results show a very robust capacity for VOC 

reduction in the potted-plant microcosm” 

https://pdfs.semanticscholar.org/a23e/804e42aa9b90f3f312ec83eae08b456da340.pdf
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The Psychological Benefits of Plants 

 

This study was carried out to assess whether plants improve the psychological status of 

occupants, using the questionnaires listed below. 

 

Lifestyle Appraisal Questionnaire (LAQ)  

The LAQ was administered once, at the commencement of Round 1, to provide baseline 

information on the range of health and lifestyle characteristics of the participant population. 

The instrument has been shown to be reliable and valid, and was developed by Craig et al. 

(1996) as a means of determining health risk status and perceived levels of stress, in the 

general population as well as in groups with major health problems (eg cancer, coronary 

heart disease, hypertension). Items in the LAQ are designed to assess ‘lifestyle’ from a 

multifactorial perspective. One series of questions relates to possible longer-term lifestyle 

health risk factors (Part I), for instance prevalence of alcohol use, cigarette smoking 

behaviour, whether the participant is overweight, exercise behaviour, family history of 

disease, and so on, while questions in Part II are aimed to assess the participant’s perceived 

pressures and life demands.  

 

Profile of Mood States (POMS)  

This instrument was administered twice, before and after plant placements. It has been 

used over a span of more than 30 years and has been shown to have acceptable reliability 

and validity (McNair et al., 2005). It is available in several versions and languages, and has 

been found to be a useful instrument for measuring factors affecting psychological/ mood 

states in a number of situations of health, illness or psychopathology (eg., Wells et al, 1998; 

Dritsas et al., 2006; Craig et al., 2008). The POMS is composed of six sub-tests, plus a 

composite measure from the totals. In this project, the six sub-tests were analysed, 

including tension (anxiety), depressive mood, feelings of anger, levels of fatigue, levels of 

confusion, and feelings of vigour, plus composite total scores. The POMS was administered 

first as the plants were placed in the offices, and secondly after about three months of plant 

presence, as well as in the no-plant control group. Participants were asked to respond to 65 

items, on a scale of 0 – 4, with 0 being ‘not at all like me’ to ‘extremely like me’, with 

adjective descriptors such as ‘Friendly’, ‘Hopeless’, ‘Energetic’, ‘Sympathetic’, etc. 

 

General Health Questionnaire (GHQ)  

This survey instrument was also administered twice, before and after plant placements. The 

GHQ was developed by David Goldberg in 1972, and has been shown to be reliable and 

valid since that time (eg, Goldberg et al., 1996). It was designed as a psychiatric screen 

(Dale et al., 2009; Sweeting et al., 2009). In this project the GHQ-30 was used, a ‘short 
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form’, 30- question version without items relating to physical illness. The questionnaire 

assesses the participant’s recent or present feelings, for instance the ability to concentrate, 

sleep, make decisions. It uses a four-point scale: ‘better than usual’, ‘same as usual’, ‘less 

than usual’ and ‘much less than usual’, the last two responses indicating increasing stress, 

and being summed for final scores. The GHQ was administered at the same times as the 

POMS questionnaire. 

 

Results 
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The staff participants in this study were (as would be hoped), a group of people of normal 

physical and mental health, as indicated by the LAQ scores. Nevertheless, the presence of 

plants was associated with significant reductions in negative mood states, which are 

considered to reduce worker satisfaction and productivity. These included psychological 

states of anxiety (POMS-Tension and GHQ), feeling sad and depressive, feeling fatigued and 

confused, and feelings of anger. The extent of change in these psychological states was 

considerable. Reductions ranged from 65% and 50% (on POMS Total score and GHQ 

respectively), down to 30% for confusion. Inspection of the no-plant control scores showed 

no significant change over time, although an increase in stress of 20% was recorded for this 

group with the GHQ. The results demonstrated that benefits can be gained from placing a 

plant, either on the desk or floor, in the office. In this study no additional psychological 

benefit was found from having more than one plant in the office, ie. just one was enough to 

make the difference (though more might be more aesthetically appealing). Over the same 

period, recorded scores for negative feelings in the control groups increased.  

 

Limitations of this study included a poor return of completed assessments from the no-plant 

(control) participants. This low return limited the ability of the study to comment further on 

the psychological benefits of plants in the workplace. Nevertheless, the POMS Total scores 

and GHQ scores were found to be significantly changed in a positive direction. The POMS 

total is a composite measure of negative mood, while the GHQ is a general screen for 

mental health. To have achieved psychological improvements in these two composite 

measures suggests the participants are happier and more satisfied people in the workplace 

when a plant is placed in their presence (at least over a 3-month test period). The social 

environment of the workplace with plants can therefore be assumed to be of benefit, and 

more conducive to health and wellbeing. Further research is needed to explore the dynamics 

of just how these beneficial changes occur, however, this study has demonstrated the 

psychological, social and mental health value of strategically placing plants in the office.  

 

The study found significant reductions (by 30 – 60%) in negative mood states 

and feelings of stress among participants with plants in their offices, whereas such 

scores did not decline among participants with no plants, rather there were trends over the 

period for increased feelings of stress (by 20 to 40%) in the no-plant group. The results add 

further evidence on the benefits of indoor plants for occupant wellbeing, and can be 

confidently marketed for such benefits, not only in office buildings but in almost any other 

type of building as well. 

 

Read the full study here 

 

 

  
“The study found significant reductions (by 30 – 60%) in 

negative mood states and feelings of stress among 

participants with plants in their offices” 

https://pdfs.semanticscholar.org/a23e/804e42aa9b90f3f312ec83eae08b456da340.pdf


Continuation Paper.indd   1 07/03/2013   14:35

The Impact of Plants on Absenteeism Rates 

The trials for this study were carried out in two offices in Edinburgh over a period of 6 

months, one office was provided with plants and the other had no plants as a control. 

 

Results 

Sickness absence data was obtained from the human resources department of the company. 

The data was obtained for the period from January to June 2008, when the plants were 

installed and also for the same period in 2007 for both the experimental area (east 1) and 

the control area (east 2). Table 3 shows the days lost due to short term sickness absence 

for each area and year. 

 

 
 

An increase in performance may be expressed as a directly quantifiable reduction of 

absenteeism (Roelofsen, 2002). This data shows that in the experimental area, where the 

plants were installed, there was a significant reduction in short term sickness absence in 

2008 compared to 2007 levels. This suggests that the presence of plants helped reduce 

sickness absence. This is supported by the fact that in the control area with no plants, there 

was an increase in sickness absence in 2008 compared to the same period in 2007. 

The saving due to reduced sickness absence in the experimental area in monetary terms 

would equate to approximately £45,000. The cost of the plants if they had been supplied on 

a three year rental and maintenance contract would have been around £2,000 per annum 

for phase one and around £4,300 per annum for phase two, giving a total spend on plants 

of approximately £6,300 per annum. This would leave the organisation with a net saving of 

approximately £38,700 by simply installing live plants in the office. 

Read the full study here  
 

  
“The saving due to reduced sickness absence in the 

experimental area in monetary terms would equate to 

approximately £45,000” 

http://clok.uclan.ac.uk/1630/1/smith_tucker_pitt_1630.pdf
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The Impact of Plants on Performance and Workplace Satisfaction 

 

This study was carried out to investigate whether ‘lean’ offices – offices stripped down to 

the bare minimum of furniture and fittings needed – or ‘green’ offices – offices with plants 

and biophilic elements – have the best positive impact on productivity, concentration and 

workplace satisfaction. 

 

Results 

 

 

Three field studies were conducted to compare the effects of working in an enriched green 

work environment with those of working in a lean workspace. A consistent pattern emerged 

whereby workers in green workspaces had a more positive orientation to their work 

environment and to their work than those in lean workspaces (for a summary see Table 7). 

That is, enriching a previously lean office with plants served to significantly increase 

workplace satisfaction, self-reported levels of concentration, and perceived air quality. 

Moreover, these improvements were sustained over both the short-term (Study 1) and the 

long-term (Study 2). Significant interactions were also found on four of six occasions. 

Crucially, enriching space also improved perceived productivity in Study 1 and actual 

productivity in Study 3, and this is something of a touchstone for business theorists. Data 

from the present findings indicate that a green working environment is consistently more 
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enjoyable for employees, more conducive to concentration, and more productive for the 

business than its lean equivalent. Indeed, simply enriching a previously spartan space with 

plants served to increase productivity by 15%—a figure that aligns closely with findings in 

previously conducted laboratory studies.  

 

Furthermore, our exploration of possible mechanisms underlying the beneficial effects of 

indoor plants suggests that a green office leads to more work engagement among 

employees, which in turn has a positive impact on their satisfaction with the workplace, their 

concentration, and their perceptions of air quality. It seems that enhanced engagement 

increases positive ratings of the work environment in general, which might be the result of 

people becoming more physically, cognitively, and emotionally involved in their work. There 

is some support from related experimental work which suggests that indoor plants can lead 

students to feel more comfortable and hence to rate their course and course environment 

more positively. Within our study we have been able to show this positive effect of plants on 

the work environment via maintained engagement over time. 

 

Read the full study here  

 

 

 

 

 

 

 

 

 

“Simply enriching a previously spartan space with plants 

served to increase productivity by 15%” 

https://pdfs.semanticscholar.org/86a8/c33a7d797bec2f6d1d523f51acba86aa6874.pdf

