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Abstract 

This systematic review analyses the impact of indoor plants on various aspects of indoor environments 

and occupants' perceptions using bibliometric tools. The use of tool helps in identification, classification, 

and trend of research related to indoor plants effect on occupants’ perception based on published 

manuscripts. Analysis brings out that a prominent number and quality publications from various research 

groups have offered evidence that indoor plants can have prominent impact on feelings of emotional 

states, self-assessed performance, and overall space satisfaction, as well as the impression of indoor 

climate. The published works encompassed scholarly articles, empirical studies, and surveys that 

examined the influence of indoor plants. However, some studies similarly did not find any benefits. 

While some others recommend careful consideration before placing indoor plant because doing so 

occupies functional space, require initial investment, augment maintenance cost, and also poses 

challenges with increased humidity, allergens, and the plants' own emission of volatile organic 

compounds. As a result, choosing to bring indoor plants require careful consideration. The corpus of 

research on the benefits of indoor plants for interior spaces and occupant perceptions is still lacking in 

conclusion. A few well-designed studies have been done to look at the effects of indoor plants on 

occupants in terms of temperature comfort, perception of air quality, sick building syndrome, emotional 

state, and task performance. To fully understand the impact of indoor plants on interior settings and 

occupant well-being, more research is necessary and a direction for future research is established 

through this manuscript using advanced analytical tools. 
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1. Introduction 
 

The indoor environment quality (IEQ) 

is an major concern for the scientific 

community because people spend over 80–

90% of their life indoors [1]. Numerous 

factors contribute to shaping the indoor 

environment within a building, such as indoor 

air quality (IAQ), thermal comfort, lighting, 

noise levels, etc.  

In pursuit of a sustainable way to 

enhance the quality of the interior 

environment, researchers opted for a variety 

of indoor plants. Their explorations primarily 

centred around extensive studies probing the 

phytoremediation (plants use clean up 

polluted air) effects of plants, specifically 

targeting the reduction of particulate matter 

(PM) levels [2–7] and total volatile organic 

compounds (TVOCs). Commencing with 

closed chamber experiments in controlled 

environments [8–14], these studies 

subsequently transitioned into real-world 

settings [15–18]. However, the initial findings 

regarding the efficacy of passive potted plants 

towards reducing both PM and VOCs were 
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not promising [19,20]. Researchers inferred 

that achieving notable effects would 

necessitate a much larger quantity of plants 

within the indoor space. 

To address this challenge of scale, 

researchers turned their attention to the 

concept of creating green walls [21]. This 

innovative approach presented the possibility 

of accommodating high number of plants that 

are an order of magnitude larger than what 

room floor can accommodate. Nevertheless, 

the implementation of green walls is notably 

more complicated than the straightforward 

placement of potted plants [22–24]. It 

involves a complex setup encompassing 

various elements such as regular monitoring, 

irrigation systems, structural support, and they 

often demand specialized knowledge or 

training. Moreover, researchers intended the 

integration of active airflow through these 

green walls to enhance their efficacy [25–27]. 

This necessitated the installation of fans 

alongside the green wall structure, further 

adding to the complexity of the setup and 

maintenance.  

Lohr et al. [28] used hanging plants also 

and assessed productivity and stress level in 

presence and absence of plants and many later 

scholars have sought to understand their 

perceived benefits across various dimensions 

like indoor climate [29–34], sick building 

syndrome (SBS), emotional state [35–37], 

self-assessed performance [28,30,34,37,38], 

and overall space satisfaction. While 

reviewing the existing studies Bringslimark et 

al. [39] reported inconsistency in results in the 

aspects of benefits of indoor plants. 

Additionally, Han et al. [40] noted in their 

review that the most prominent effects of 

indoor plants on participants include 

heightened positive emotions and diminished 

negative feelings, with a subsequent reduction 

in physical discomfort. Further, work by Lee 

Bak Yeo [41]  provide important insights 

regarding selection of indoor plant species 

keeping psychological and physiological 

benefits of plants. 

The authors have not come across any 

recent review paper that has provided a 

comprehensive analysis of existing studies 

that proposed a holistic methodology for 

future researchers to adopt in order to achieve 

consistent and impartial outcomes. To address 

this research gap, we conducted a systematic 

review of available English articles focusing 

on the effects of indoor plants on occupants' 

comfort and psychological well-being.  

Standard bibliometric approaches are 

employed to comprehensively analyse high-

quality journal papers that investigate the 

integration of indoor plants into indoor 

settings. 

The objective of this review are to: 

• Identify the key findings and trends in 

the literature related to the effects of 

indoor plants on indoor climate, 

occupant perceptions, and well-being. 

• Critically evaluate the strengths and 

limitations of existing studies, 

addressing conflicting results and gaps 

in the current knowledge. 

2. Methodology 

To ensure a critical review of the existing 

literature, we employed a systematic approach 

to keyword selection. Our search strategy 

encompassed a range of terms related to 

occupant perception, indoor climate, and the 

influence of indoor plants. The keywords 

included: occupant perception, indoor climate, 

indoor air quality, thermal comfort, aesthetics, 

privacy, noise, Sick Building Syndrome (SBS), 

emotional state, and indoor plants. This broad 

selection is aimed at capturing a diverse area of 

the research landscape and facilitate an in-depth 

bibliometric analysis.  

Based on these keywords we gathered a total 

1467 articles from various database sources like 

Web of Science (WoS) and Scoups reported in 

the past four decades ranged from 1980 to 2023, 

after removing 315 duplicate articles. Using 

these collected articles, we generated the 

density keyword plot (Figure 1) using VOS 

viewer [42] served as a visual representation of 
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the prevalence and interconnectedness of these 

keywords, providing insights into the landscape 

of existing literature. 

Observations from the density plot 

highlighted the inclusion of studies related to 

phytoremediation, green walls, online surveys, 

photosynthesis, plant growth, biological 

control, medical research, bacteria, and also 

other topics beyond our intended scope. 

Recognizing the importance of refining our 

dataset for a more targeted review, we 

systematically excluded these undesirable 

papers from our analysis. This process ensured 

that the remaining articles aligned closely with 

the key theme of our investigation. Refer to 

figure 2 for a visual representation of the 

collecting and screening process.  

The final selection include 20 articles, and 

was based on stringent inclusion criteria, 

including studies conducted with potted plants 

in laboratory or field settings, the presence of 

both control and treatment experiments, and a 

specific focus on indoor potted plants' effects on 

occupants' perceptions of their indoor 

environment and well-being. This selection 

criteria is aimed at ensuring the relevance, 

quality, and alignment of the chosen studies 

with our research objectives.  

Fig. 1 The density map of frequently of appearance of keywords.
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Fig. 2 Collecting and screening process of articles. 

 

 

3. Results and discussions 

3.1. Analysis of keyword frequencies 

in selected studies 
The examination of keywords and their 

respective frequencies are extracted from the 

20 shortlisted studies. This provided valuable 

insights on common themes and focus points 

in the field of indoor plants and their impact 

on the well-being of occupants.  Figure 3 

shows that “Indoor plants” [34,37,43–48] 

emerged as the most frequently mentioned 

keyword, highlighting a substantial focus on 

the general impact of indoor flora. 

Additionally, “People-plant interactions” 

[43,45] and “Human issues in horticulture” 

[28,43,45,49] surfaced as recurrent themes, 

indicating a considerable interest in 

understanding human experiences concerning 

indoor plants. 

Keywords such as “Task performance,” 

[31,44] “Productivity,” [28,50] “Mood,” 

[48,51]  and “Mental fatigue” [45,48] 

underscored a notable interest in cognitive 

aspects, emotional states, and overall well-

being influenced by indoor plants. Notably, 

“Educational building” [46,47] suggested 

specific research inquiries within educational 

settings, while “Indoor environment quality” 

[46,47] depicted an exploration of the overall 

indoor space quality. Furthermore, the 

frequencies of terms such as “Repeated 

measures” [46,52], and “Task reaction time” 

[34,43,46] pointed towards an experimental 

approach in assessing the impact of indoor 

plants on human performance. 

These findings collectively highlight a 

multifaceted research landscape, indicating a 

substantial interest in understanding of the 

nuanced relationship between indoor plants, 

human experiences, and diverse environmental 

contexts. The prevalent keywords and their 

frequencies provide valuable insights into the 

key areas of focus within the literature, setting 

the stage for a comprehensive understanding of 

the impact of indoor plants on occupant well-

being and indoor environment. 
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Fig. 3 Frequency of keywords used in twenty shortlisted studies. 

 

3.2. Analysis of studies and citations 
Figure 4 presents a compilation of 

studies on indoor plants and occupant well-

being, along with their respective citation 

counts. The figure showcases a diverse range 

of studies spanning several decades, from as 

early as 1995 to recent publications in 2022. 

Each study is associated with a citation count, 

providing insights into its impact within the 

academic sphere. Upon analyzing figure 4, it 

becomes evident that some authors and 

studies consistently appear across multiple 

years. Works authored by S. Shibata et al. 

[44,48,53]  span multiple years, so is by R.K. 

Raanaas'et al. [45,50] .  The highest cited 

study includes by Larsen et al. [51] and M  

Niwuwenhuis [30] , and are influential within 

the dataset, in terems of their relevance 

relevance. 

Recent studies, such as those by P. Archary 

et al. [34] , A. Thatcher et al. [54] , and S. 

Sugano et al. [55] , indicate ongoing research 

endeavors in the field. Additionally, the 

presence of multiple studies from the year 2021 

underscores sustained interest and contributions 

during that period. The spred in publication 

years and citation counts among the compiled 

studies depicts an evolving landscape of 

research within the domain of indoor plants and 

occupant well-being. These findings highlight 

the diverse array of studies and their respective 

impacts, providing valuable insights into the 

historical evolution and contemporary 

relevance of research in this field.  

In terms of Instutional affiliation of the 

prominent aiuthors, we find researchers from 

esteemed institution like Washington State 

University, Pullman; Toyohashi University of 

Technology, Japan; University of Malaya, 
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Malaysia; Ajman University; University of the 

Witwatersrand, Johannesburg, South Africa; 

Bunkyo Women’s University, Japan; 

Norwegian University of Life Sciences, 

Norway; Agricultural University of Norway; 

Delft University of Technology, The 

Netherlands; Waseda University, Japan; Vrije 

Universiteit Amsterdam, the Netherlands; 

Bunkyo Gakuin University, Japan; Kansas State 

University; Cardiff University; and the 

University of Michigan. All of these works 

enrich the ever-changing field of research in this 

area, adding some local preference and  

prominence. 

  

 

Fig. 4 Prominent authors and their citations 

3.3. Geographic distribution of indoor 

plant studies 

 

The analysis of indoor plant studies based on 

authors' and co-authors' countries reveals a 

diverse and global engagement in the research 

domain. A comprehensive examination of the 

dataset illustrates a broad geographic 

representation of studies on indoor plants and 

occupant well-being. Figure 5 indicate that 

studies originating from Japan, including works 

by D. Jumeno et al. [46] , S. Shibata et al. [53], 

stand out, indicating Japan's significant 

involvement and contributions to this field. 

Studies by authored T. Fjeld et al. [55], R.K. 

Raanaas et al. [45], and others, portray active 

participation in indoor plant research from 

Norway, often in collaboration with countries 

like Sweden and the USA. Concurrently, 

multiple studies from the USA, such as those by 

V.I. Lohr et al. [34], highlight the country's 

sustained engagement in this area of study. 

Moreover, contributions from regions like 

Malaysia, South Africa, United Arab Emirates, 

Netherlands, Canada, United Kingdom, and 

Indonesia reflect a global interest. 
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Fig. 5 Indoor plant studies by regions. 

 

3.4. Diversity of plants used in indoor 

studies 

 

Table 1 displays a diverse array of plants 

utilized in indoor studies related to occupant 

well-being. Certain plants have been commonly 

utilized in numerous investigations, however, 

there are others that are comparatively 

underrepresented in the dataset. Plants such as 

Dracaena fragrans (Janet Craig), Epipremnum 

aureum (Money plant), and Schefflera 

arboricola (Dwarf umbrella tree), emerge as the 

most frequently used species, each featured in 

six studies. Similarly, Aglaonema (Chinese 

Evergreen), and Philodendron scandens 

(Sweetheart Plant) have been employed in five 

studies, signifying their recurring presence in 

indoor plant-related research. Several other 

plant species, including Spathiphyllum (Lily), 

Dracaena marginata (Dragon tree), 

Chamaedorea seifrizii (Bamboo palm), among 

others, are featured in fewer studies, ranging 

from one to three instances, within the dataset. 

The dataset demonstrates a rich diversity of 

plant species utilized in indoor studies.  

While certain plants like the Money plant 

and Dwarf umbrella tree are extensively 

explored, the inclusion of a variety of other 

plant species highlights the breadth of 

exploration in understanding the effects of 

diverse indoor plants on occupant well-being. 

The distribution of plant usage across studies 

emphasizes the importance of comprehensive 

assessments encompassing a wide range of 

plant species. The presence of several plant 

species offers researchers the chance to 

investigate a range of plant traits, taking into 

account elements such as visual appeal and the 

overall influence on indoor environmental 

quality and human well-being. 

3.5. Investigated aspects in indoor 

plant studies 
The analysis of various studies concerning 

effect of indoor plant reveals a multifaceted 

exploration across various domains. Trends of 

indoor plant studies in different directions can 

be seen in the table 2. 

 N.M. Jamaludin et al [34] reported a two-

week long study with plants in a classroom's 

corners, in a non-controlled environment. The 



https://doi.org/10.36375/prepare_u.iiche.a417 
 

8 

 

research, resembling a laboratory-style design, 

sampled classroom students and reported that 

learning was not significantly affected by the 

presence or absence of plants. The young age of 

the students was suggested as a reason, 

indicating their limited susceptibility to indoor 

environmental qualities and health symptoms. 

The study did not provide information on effect 

size or p-values. In year 1996, V.I. Lohr et al. 

[28] conducted a between-group study in a 

computer lab, keeping plants in the periphery. 

Participants reported higher productivity, less 

stress, and feeling more attentiveness in 

presence of plants. However, the study did not 

report the effect size, and a 10% alpha level was 

chosen for analysis. Similarly, C. Jung et al. 

[47] conducted a between-group study in two 

classrooms with plants, sampling classroom 

students. The study duration in the running 

classroom was not specified. Students 

perceived fresher IAQ, reported fewer 

complaints of SBS symptoms, and 

demonstrated increased focus on learning. 

However, the study did not report the effect 

size. 

R.K. Raanaas et al. [50] in year 2019, 

assessed the impact of an indoor plant on 

patients of coronary and pulmonary desease. 

They reported improved subjective well-being 

and overall improvements in physical and 

mental health during the program, while the 

addition of plants did not further enhance these 

benefits. In a separate a between-group study in 

the year 2010 also conducted in an office setting 

by Raanaas et al. [50], examining the impact of 

indoor plants, they did not provide information 

about environmental control. Performance was 

assessed three times during a one-hour session 

both with and without plant conditions. 

Participants in the plant condition exhibited 

improved performance from the first to the 

second assessment. However, neither group 

showed improvement from the Isecond to the 

third assessment. Furthermore, Evensen et al. 

[56] examined the restorative effects of indoor 

plants on participants with and without window 

conditions. The study included three 

experiment conditions: live plants, inanimate 

objects, and a control, all with and without a 

window view. The presence of plants resulted 

in greater perceived fascination. However, they 

did not report any significant performance 

improvement. 

S. Shibata et al. [44,48,53] reported a series 

of studies: In 2001, they reported that plants had 

no impact on self-reported fatigue [48]. 

However, plants showed a greater stress-

reducing effect during breaks compared to task 

performance. In 2002, their findings revealed 

that one plant had a significant positive effect 

on the performance of a creative task but not on 

a concentration task. The positioning of the 

plant in front of the participant had a greater 

impact than when it was positioned at the side 

[53]. In 2004, they found that self-reported 

mood significantly improved in the presence of 

plants, positive effects were more observed in 

females [44]. However, they did not provide a 

thorough analysis of the indoor circumstances 

in their trial. Thatcher et al. [38] conducted 

three studies, first a laboratory study and the 

other two field studies conducted at a call center 

setup. Laboratory study showed positive 

outcomes, howecer, those findings could not be 

observed in the their field studies. The field 

studies used various proxy measures of 

performance and well-being, productivity, 

physical and psychological health, work 

engagement, job satisfaction, and work 

environment. Notably, they have not reported 

the effect size in their analysis. Additionally,  

Larsen et al. (1998) [51] explored the impact of 

plant density (number of plants) on 

productivity, attitudes, and perceptions. 

Participants reported improved mood, 

appreciation for office decoration, and 

increased comfort when plants were present. 

However, productivity was reported to be 

lowest with the highest plant density, while 

moderate plant density yielded the highest 

productivity scores. 
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Table 1:Trends of plant species used in research 

 

C.K. Coleman, et al. [36] investigated influence 

of indoor plants on human stress in a classroom 

divided into three compartments to isolate 

treatments. Each compartment, having three 

participants, represented different conditions: 

one with a live foliage plant, another with a life-

sized photo of the plant, and the third serving as 

a control with a metal stool. The experiment 

involved four stages, including the plant in front 
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of the subject, a photo of the plant, the stool 

alone, and a baseline with neither plant nor 

stool. However, due to the small number of 

participants, no significant conclusions could be 

drawn. D. Jumeno et al. [46] explored the 

impact of the number and size of indoor plants 

on perceived air quality, mood, attention, and 

productivity. Experimentation was carried out 

with two variations on the number of plants and 

three variations on the plant size. Findings 

indicats that rooms with 3 small and medium-

sized plants provided the highest mood, while 

rooms with 1 small plant, 3 medium-sized 

plants, and 3 large plants returned the smallest 

reaction time. The room with 1 small plant 

exhibited the highest productivity, and the room 

with 3 small plants recorded the highest 

perceived air quality. Overall, the study 

concluded that the number of plants had a 

positive impact on subjects' mood, with larger 

numbers correlating with better mood. 

Table 2: Trends of indoor plant studies in different directions 

Study 

Indoor 

climate 

(air 

quality, 

thermal 

comfort) 

Performance 

Working 

environment 

(aesthetics, 

privacy, 

illumination, 

and noise) 

Emotional 

state 
SBS 

V.I. Lohr, et al. (1996) [28]      

D. Jumeno, et al. (2016) [46]           

N.M. Jamaludin, et al. (2017) [34]           

C. Jung, et al. (2021) [47]           

V.I. Lohr, et al. (2000) [49]           

P. Archary, et al. (2022) [57]           

S. Shibata, et al. (2001) [48]           

R.K. Raanaas, et al. (2010) [45]            

S. Shibata, et al. (2002) [53]           

T. Fjeld, et al. (1998) [55]           

G. Mangone, et al. (2014) [31]           

S. Sugano, et al. (2022) [58]           

A. Thatcher, et al. (2020) [54]           

N. van den, et al (2021) [37]           

S. Shibata, et al. (2004) [44]           

R.K. Raanaas, et al. (2011) [50]           

K.H. Evensen, et al. (2015) [59]                                                    

C.K. Coleman, et al. (1995) [36]           

M. Nieuwenhuis, et al. (2014) [30]           

L. Larsen, et al. (1998) [51]            

N. van den Bogerd et al. [37] conducted a 

quasi-experimental study and assessed the 

impact of introducing potted plants in a 

university library on students' well-being and 

performance. Although students preferred the 

room with plants, improvements in mood and 

cognitive performance were not observed. 

While students found the room with plants more 

attractive and comfortable, they did not report 

effect on mood and cognitive performance. M. 

Nieuwenhuis, et al. [30] conducted three 

experiments in large commercial offices in to 

explore the impact of plants. All three 
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experiments consistently reported positive 

impact on workers’ well-being and 

productivity. G. Mangone, et al. (2014) [31] 

conducted a quasi-experiment to evaluate the 

impact of indoor plants on the thermal comfort 

of office workers in an office building. Thermal 

comfort improved by 1.79 to 1.95 times more 

when plants were present than they were not, 

findings suggest that incorporating a substantial 

quantity of plants in office buildings could 

contribute to reduced energy consumption that 

may be obtained by offsetting the air 

conditioning device. 

T. Fjeld et al. [55] reported a study to 

investigate the impact of plants in office spaces 

on the health and discomfort symptoms of 

office workers. Participants responded a 

questionnaire covering neuropsychological, 

mucous membrane, and skin symptoms. In the 

with-plant condition, participants reported 23% 

lower score sum of symptoms, indicating a 

significant reduction in neuropsychological and 

mucous membrane symptoms. In addition, 

conditions related to cough, fatigue, and 

dry/hoarse throat were reduced by 37%, 30%, 

and 23% respectively.  S. Sugano et al. [58] 

explored a mechanisms by which indoor plants 

improve human cognitive function. Thirty 

students participated in cognitive tasks across 

four desktop conditions: no objects, real plants, 

artificial plants, and books. Results revealed 

that viewing real plants led to lower cognitive 

effort and better restoration of attention 

capacity. Female participants, in particular, 

exhibited higher scores under the real plant 

condition compared to the no-object condition, 

indicating potential gender differences in the 

cognitive benefits of plants.  

3.6. Limitations and future research 
As recommendations for future research, it 

is crucial to develop standardized protocols 

considering some factors like: 1) Intention-to-

treat analysis, 2) ensure demographic parity, 3) 

conduct a priori and post-hoc power calculation, 

4) participant blinding to intervention, and 5) 

maintaining indoor conditions. Considering 

these limitations are crucial for conducting 

more unbiased researc

4. Conclusion 

The scarcity of well-designed research articles 

in prominent databases, and concentration 

studies in a limited number of countries and a 

complete absence of standard publications 

from India, emphasizes the need for a more 

diverse and comprehensive global research 

effort. Additionally, non-inclusion of various 

social demographics among study groups 

creates challenges in achieving a complete 

understanding of the impacts of indoor potted 

plants on human occipants.  

Furthermore, the absence of a study planned 

with a priori estimate of statistical power 

undermines the study's validity and 

dependability. The lack of participant blinding 

to interventions (indoor plant) introduces the 

potential for bias, and oversight in reporting 

specific indoor conditions further complicates 

nuanced interpretations of effects. The limited  

 

 

 

availability of studies, particularly in 

exploring multiple dimensions with holistic 

approach such as emotions, cognition, thermal 

comfort, and overall satisfaction with space 

influenced by indoor plants, highlights a gap 

in the current research landscape.  
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