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Abstract: Workplace environments have a significant impact on mental health and wellbeing. The field of wellbeing research has gained increasing importance over the past decade, as it contributes to a person's health, reduces stress, and improves performance. A number of factors, including globalization, short-term contracts, outsourcing, and mergers, have adversely affected employee psychological wellbeing levels. Consequently, interior design has gained tremendous importance. Designing environments with a focus on both physical and psychological well-being has become increasingly important for interior designers. In this paper, we investigate the extent to which the physical environmental variables (e.g., layout) affect employees' psychological wellbeing by re- porting on the findings of methods which included a systematic literature review, field observa- tion, and an online survey. (25) participants who were chosen upon criteria of inclusion (i.e., UK worker) and exclusion (i.e., working remotely) in an open-plan office layout. Findings show par- ticipants responding positively to an open layout; however, this may have negative effects in terms of privacy, control, and noise. Natural materials and elements were found to be a demand by em- ployees as the majority claimed that these affect their wellbeing positively.
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1. Introduction
Space components, lighting, surface treatments, furniture, and accessories are all factors involved in the design of a workplace, which all contribute to the appropriate function and visual aspect of the workplace (Ching & Binggeli, 2018). It is relatively easy to change the interior elements of the workplace to reflect the psychological well-being of its inhabitants (i.e., employees).
Throughout the past decades, interior designers have performed extensive studies on the link between workplace environment and employee wellbeing. By enhancing health, safety, and welfare, interior designers are responsible for improving human well-being, according to the definition set by the Council for Interior Design Qualifica- tions (CIDQ). In accordance with the CIDQ (2019), human experience is an interplay between physical and sensory elements of occupants' interior spaces that impacts their emotions, health, and well-being (Definition of Interior Design, 2019). Similarly, Vischer's conclusions suggest that buildings should offer occupants more than just health and safety; they should promote a psychological and physical environment that facili- tates learning and growth (Vischer, 2008). Thus, the interior design considers how peo- ple are created, and how that creation supports or hinders the tasks and wellbeing of the users. To design the next generation of workplaces, designers should use high-level measurements that take into account how the workplace can potentially benefit workers (Clements-Croome et al., 2019).
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Extant literature shows that interior design elements (e.g., furniture) affect occu- pants' functionality and emotional responses towards a setting or environment (Karol and Smith, 2019). Building design, material selection, Indoor Environmental Quality (IEQ), and other aspects of the built environment can cause a wide range of impacts on user health and well-being, as well as ergonomic design issues. (Attaianese & Duca, 2012). Since corporate real estate practices are generally geared toward saving costs, ef- ficiency is prioritized over effectiveness. Consequently, open-plan offices have become increasingly prevalent around the world (Harris, 2019; Haynes, 2007), which has led to a perceived change in working life across nations (Cox & Griffith, 2005; Schabracq & Cooper, 2000). The increasing rate of change means that employees are increasingly re- quired to compete, adapt, and learn new skills (Cox & Griffith, 2005), which adversely affects their well-being. As a result of the limited theoretical understanding, there was more harm than good (Ashkanasy et al., 2014; Sander et al., 2019). As a result, a positive design that serves the wellbeing needs of employees has been difficult to achieve.
The aim of this paper is to advance on previous studies by investigating to what ex- tent the physical environmental variables affect workers wellbeing. Offices at the Design department at Brunel University London acted as a case study. This paper reports on data collected through literature review, field observation and online questionnaire.

2. Methods
To address the key research question related to the data collection, the literature was approached systematically to gain wider insights of the topic. Afterwards, two methods were used in phase one of the primary data collection. To begin with, non-participant field observation was conducted to gain an in-depth exploration into the office setting. afterwards, an online survey was distributed to help gather participants, and build a reference for collecting qualitative data for the next step (i.e., semi-structured interviews).

2.1. Literature Review
Essentially, the development of knowledge depends heavily on previous findings. Literature reviews enable researchers to gain insight into the breadth and scope of the existing body of work, identifying areas that require further exploration (Pare, et al., 2015).
Through adopting a systematic approach to reviewing the extant literature on work- place wellbeing and interior design, the researcher used the guidelines of Preferred Re- porting Items for Systematic Reviews and Meta-Analyses (PRISMA) to approach the lit- erature systematically. In order to establish a foundation for academic inquiry, it was es- sential to gain a comprehensive understanding of the topic. Therefore, multiple data- bases were searched (e.g., Scopus). The collation of reference material was managed us- ing Mendeley Reference Manager, allowing the researcher to organise referenced mate- rial and create bibliographies instantly. (Details on the literature conducted is included in an upcoming publication).

2.2. Non-participant field observation
McQuarrie et al., 1990 define observation as the systematic description of events, behaviors, and artifacts occurring in the social environment of study. By observing and taking photographs, the researcher creates a written description of the situation under study (Erlandson, 1993).
In order to understand the field, a researcher's observations enable them to identify what may have been overlooked during the process of gathering the data (literature re- view), which in turn allows them to add data to surveys from his perspective.
Choosing this site for conducting the field observation is ascribed to multiple rea- sons. Given the fact that the researcher works in one of the offices, eased her access to other office environments studied and extinguished a kind of familiarity for the re- searcher helping her to identify and explore different variables.
Multiple pictures were taken inside the offices which comprised three semi-similar environments. Further explanation is in the results section.

2.3. Online questionnaire
2.3.1 Sampling strategy
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Emails were sent to potential participants detailing the information of the study with consent form attached for them to opt whether to participate. They could read it at their own convenience. Reasons for the study were explained verbally for those that made such enquiry. Prior to participating, they must sign and return the consent form with emphasis being placed on that they have the right to not participate at any time without explanation. Thirty people initially agreed to take part in the data collection, but five later declined due to lack of interest and/or time commitments. While Inclusion cri- teria included being over 18 years old, work in an office environment in the United Kingdom, and their length of service; the study excluded anyone who work remotely or have any mental health conditions. Due to the fact that remote employees are not in touch with their environment, they are unable to respond to questions as needed. As for people with stress or anxiety diagnoses, their results will not be accurate as they have al- ready been exposed to stress.

2.3.2. The online questionnaire
Based on the observation conducted inside the offices, information regarding space physical environmental variables (e.g., layout) were collected to help build an online closed-ended questionnaire which targets variables employees interact with using 5-point multiple choice Likert scales and forced responses. Length of the survey was kept to a minimum to achieve a satisfactory response-rate as possible. Although this research adopts qualitative methods, this survey was used to helps extract the qualitative data needed for conducting the research.
Before releasing the questionnaire to participants, it was tested with five random people (pilot test) to get feedback. Among the goals of survey piloting, as outlined by Larossi (2006), are the evaluation of the competency of the questionnaire, estimation of the length of the questionnaire or duration of time required for the survey and assessing the quality of the surveyor. The questionnaire was revised in response to recommenda- tions made by participants in the pilot test. It was recommended that the questionnaire be refined and made more precise and clearer, that the wording be modified, introduc- tory definitions be provided, and that the length of the questionnaire be reduced. After revising the questionnaire, it was piloted among two design researchers and academics as well as a researcher in the social sciences with the objective of checking the overall presentation, structure, and clarity of the questionnaire. Additionally, respondents were asked to estimate the time it took them to complete the survey. Following the completion of the survey, all respondents were asked to share their comments and thoughts on the design of the survey, as well as any issues pertaining to accuracy, relevance, and us- er-friendliness. A second revision to the survey was made in response to the feedback received and the responses to the questionnaire. As a result, further revisions were made to the wording, the definitions, and introductions, as well as the order in which the ques- tions were asked. The final questionnaire had five main sections and could be completed within less than 10 minutes.
Section one of the questionnaire was an introduction to the main aim of the study and the questionnaire. As the researcher intend to exclude people with mental health conditions (e.g., depression and anxiety), the second section of the survey was an eligi- bility criteria to identify whether participants have any mental health issues, for those who does, the survey will be terminated. Additionally, as part of the eligibility criteria, participants were asked if their workplace design affects their wellbeing. The survey will be terminated for those who believe their workplace does not negatively impact their wellbeing, but if they disagree, they will move to the next section. The third section of the survey concerned space interaction and comprised three questions. These were to de- termine how many hours they work weekly in the mentioned workplace, their level of ac- tivity, and level of interest in making changes in their office setting. The second section concerned the physical environmental variables in their office setting. It was designed to test the effect of those variables that may or may not affect their psychological wellbeing at work. The final section focused on demographics to help classify answers and make statistical comparisons. At the end of the survey, participants were asked to provide their email address if they would like to be contacted to take part in the semi-structured inter- views.
Information about the survey was distributed via email invitations in English that explained the survey's purpose, provided informed consent forms, and included a link to the survey questions.



In order to collect the data for the closed-ended questionnaire, the researcher used "Google Forms". Using Google forms, the researcher was able to create and develop a web-based questionnaire (Raju and Harinarayana, 2016). A web-based instrument has the advantage of automatically storing all data in a Google spreadsheet, which enables the data to be tabulated and presented graphically once the web questionnaire has been completed online. The quantitative analysis of data collected through the closed-ended questionnaire was accomplished through descriptive analysis. In descriptive analysis, constructs of interest are described, aggregated, and presented statistically.

2.4. Ethical Consideration
The researcher applied for and granted Ethical approval from the College of Engi- neering, Design and Physical Sciences (CEDPS) Research Ethics Committee prior to re- cruiting participants and collecting data.

3. Results
3.1. Results from the Literature review
Relevant literature was collected between (July- December 2021). A total of 54 studies out of 471 were evaluated in the initial review, which examined factors related to interior space that affect workplace wellbeing. The researcher performed a content anal- ysis to group interior design workplace variables into those with negative, positive, and neutral effects. Data collected in this method was combined to build basis for next steps (e.g., non-participant field observation). Variables identified included but not limited to, light, nature, and noise. (Details on the literature conducted is included in an upcoming publication).

3.1. Results from the field observation
The researcher conducted the observation based on data gathered from the litera- ture regarding the physical environmental variables (e.g., light), but kept an open mind from new data that may emerge from the observation.
Based on photographs taken in the 3 offices shown in figures 1-3, a preliminary analysis was conducted. This included pinning and categorizing variables inside the of- fices to help in building the online survey targeting participants working in these envi- ronments.
[image: ]
Figure 1. Office1 setting
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Figure 2. Office2 setting
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Figure 3. Office3 setting.

Observation revealed that participants worked in an open-plan office layout. office1 had 20 staff members, office2 had 15 staff members, while office3 had 6 staff members. Office2 had a sink/kitchen in it, while offices 1 and 3 did not.
Design of the offices was minimal with linear furniture arrangement. Walls were all painted white, and in some areas artificial stone was used. White plastic cable/wire tray were visible in different parts on the walls.
As for furniture, all desks were rectangular with aluminum shared legs and wooden tops with a set of drawers’ underneath. They all had an under top cable tray with a flexi- ble slinky link to the lower high-capacity pass through cable tray. All desks had front framed-mount dividers except for desks in office 3 and desks facing the windows in of- fice2. Desks in offices 1 and 2 had white wooden tops while in office three they were beige.
Chairs had a white body with an upholstered blue fabric and a white mesh backs. They had an adjustable seat depth and height and a lower back support with controls. They also had a rotational three-stage travel limiter for more back adjustability.
Floors in the three offices were covered with carpet except for the sink/kitchen area in office2.
All offices had large windows enough to bring in daylight and provide views to the outside, they were well-sealed providing good isolation levels for average noise coming from outside with drop light-grey blinds. However, direct access to windows was not available to all desks.
Artificial light fixtures were single-suspended linear lighting providing the space with good amount of light, they were also provided with movement sensors.



As for noise, it was clear while observing that sounds (i.e., people talking) were au- dible between office 1 and 2. Office3 had loud noise caused by ventilation system.

3.1. Results from the online questionnaire
3.1.1. Demographics
25 participants are from a design-focused office environment and work primarily with computers.
A purposeful sampling technique was initially used to collect primary data. The re- searcher used her expertise to target participants suitable for the study. As a result, the questionnaire was sent to many researchers in order to gather preliminary data. In order to increase the number of participants, the researcher used the Snowball strategy in the second step by asking participants to forward the survey to other colleges that had not been identified by the research.
Respondents age range varied between 25-44. However, length of service varied between 6 months and 3 years.

3.1.2. The Online questionnaire
Staff members from the Design department were surveyed in a UK office setting between January and February 2022. The researcher surveyed 25 participant and asked key questions related to space interaction, and their interest of having changes made to the office interior. More than half of the participants worked for over 30 hours per week inside the office setting mentioned, the majority of their daily tasks require them to sit at their computers all-day. While 94% were interested in having some changes in the office interior, only 6% were neutral about it, and no lack of interest was recorded.
Participants' perceptions of certain variables varied according to results collected. It is therefore necessary to conduct further qualitative analysis (such as semi-structured interviews) to understand why each variable is perceived in this way. See figure 4.
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Figure 4. Interior Design variables survey results (Bar-chart developed by the first author).

When asked about levels of individual control they have over their environment and desk space being able to personalize, 22% claimed having full control and 52% claimed having no control, only 13% had moderate control. This left different effects on them, meaning that even when some had no control over their environment it left positive ef- fects on them, and vice versa. However, the majority were affected negatively when they had no control, and positively when having full control.
As for Layout, participants worked in an open-plan office layout as noted from the field observation. Effects of such layout, resulted in 82% being positively affected, and only 10% being negatively affected, and only 8% had no effect at all.
When asked about nature and biophilic elements it was noted from the field obser- vation that offices did not include any natural elements or materials, the question was asked to make sure that they perceived nature in the same way. All participants assured not having any natural elements. While 75% were affected negatively, and 15% were af- fected positively by it, only 10% had no effects about all.
As for lighting, participants were asked about daylight and artificial light. When it came to daylight, 18% had negative effects, while 72% had positive effects. However, arti-



ficial light was perceived differently. 35% were affected negatively, and only 14% were affected positively. Being moderately affected had 41% response.
When it came to furniture, 40% reported being positively affected by furniture in their working environments (e.g., chairs). And while 9% were neutral about it, 51% re- ported negative effects caused by furniture.
In regard to space arrangement, opinions varied between having 49% of the partic- ipants affected negatively, 29% being affected positively, and 22% not being positively nor negatively affected.
Colors used in the offices affected 29% of the participants negatively, and 47% posi- tively. However, 26% were neutral not being affected by colors around them.
Materials which form an important aspect of how we perceive our surrounding en- vironments had 20% participants being affected negatively, 40% positively, and 40% not having effects at all.
All participants answered with a ‘yes’ to being affected by noise. However, this was perceived differently when asked about its effects. 83% were affected negatively while 17% were not affected positively nor negatively. This will be further explored in the semi-structured interviews to identify what is perceived as noise.
Finally, participants were asked about their window views. Those who worked in of- fices overlooking the urban environment of the building including the library and yards which had some greenery claimed that such views affected them positively. However, those working an office (i.e., office3) which overlooked the interior of the building, and another building were affected negatively.

4. Discussion
This study was designed as part of a Ph.D. thesis to establish links between physical environmental variables (e.g., layout) and employees wellbeing in the UK workplace. 25 staff members were surveyed. All participants included in this study worked in an open office layout, and were aged between 25-44.
According to Diener & Lucas, 2000, if people have positive experiences more often, they are more likely to report higher levels of wellbeing, such positive experiences can be provided through well designed environments. Therefore, positive interactions with sur- roundings can contribute to a sense of wellbeing in offices.
The majority of results collected from the survey matched data from the literature. On the one hand, noise was the variable which recorded the highest negative effects, while having nature inside recorded the least negative effect on employees’ wellbeing in- side the workplace. On the other hand, open layout appeared as the variable with the highest positive effect on employees and control being to lowest positive effect (See fig- ure 5).
[image: ]

Figure 5. Space variables grouping based on effects on occupants (Figure developed by the first author).



In terms of natural elements and materials inside the workplace, the literature sug- gests that when data was collected from employees, they reacted to natural elements and materials either positively or had no reaction. However, data collected from the online survey in this paper suggests that 15% of staff members responded negatively to having nature inside. This calls for more exploration into why they were affected negatively by natural elements.
Moreover, the literature indicates that higher sound levels increase physiological stress (Shafiee Motlagh et al., 2018). This can be demonstrated at the cognitive level by increased involuntary attention to auditory stimuli, difficulties refocusing after interrup- tions leading to increased noise interference, and time wasted due to noise in the office workspace (Kaarlela-Tuomaala et al., 2009). This explains results in which 83% partici- pants responded with being negatively affected by noise and no one being affected posi- tively.
According to data collected from the field observation, employees worked in an open-plan office layout. On the one hand, this allows for idea exchange as suggested in the literature and better communication (Bernstein & Turban, 2018). On the other hand, it promotes higher levels of distraction, and dissatisfaction resulting in lower levels of wellbeing (James et al., 2021; Shafaghat et al., 2014). Results from the survey suggested that only 10% were affected negatively by it. Moreover, in open-plan work environments, a bad result on employees' wellbeing has been linked to little or no control over certain elements (e.g., desk personalization, light and ventilation) (Kwon et al., 2019).
From the observation conducted, it was noted that the space could use some flexi- bility in terms of furniture, materials, and space arrangement with a use of some vibrant colors.
Natural and artificial sources of light influence the quantity and quality of light in an individual workspace. It was noted that good amount of daylight is provided through windows installed in the office. However, artificial light suffered from lack of adjustabil- ity, which according to the literature if available, increases the sense of psychological wellbeing (Preto & Gomes, 2018).

5. Conclusions
Environmental variables play a vital role in creating a well-designed workplace be- cause they determine how much energy people have to live and work. This paper classi- fied physical environmental variables into positive, negative, and moderate effects on wellbeing levels. By doing so, we hoped to clearly understand how working in similar en- vironments affects us. While all variables were individually tested, some may overlap in some way in their effects on occupants.
Limitation included not being able to reach higher numbers of participants due to COVID-19. Additionally, some participants had personal commitments forcing them to withdraw before the study begun.
The next stage of this research is to provide an expanded exploration, building upon data collected from methods mentioned in this paper (e.g., online survey) to provide a wider understanding of how and why variables are perceived in certain ways by partici- pants, and find links between different variables, to see which ones work better together through conducting semi-structured interviews which should be structured at the broadest level possible so that all participants are able to contribute to the discussion talking about issues they consider important, rather than answering specific questions.
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