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Abstract 

This paper presents the results of a research questionnaire of building occupants in selected commercial and office 
buildings in Hyderabad. A total of 614 building occupants participated in the study from selected 28 commercial and 
office buildings. Many researchers have used questionnaire as an effective tool to measure the comfort of building 
occupants. Hence, teams were formed for conducting the questionnaire survey in different buildings. The occupants 
were explained the purpose of the study and asked to give their feedback on the form. The data was collected and 
analyzed to know their level of satisfaction with the building environment. Results show that the participants were 
mainly young males who spend a considerable time indoors. HVAC system is operational for most part of the year 
in those buildings. Some occupants have reported health issues like nasal irritation, headache, throat irritation, dry 
mouth, and drowsiness. These symptoms were related to their health history or seasonal effects besides air-
conditioning issues. A majority of occupants have expressed their satisfaction with the building environments and 
all its environmental parameters. However, a small percentage of respondents have expressed dissatisfaction also 
which could be related to their individual backgrounds, medical issues, workloads, and attitudes. However, cigarette 
smoking remains an issue in commercial buildings. 
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1. Introduction
With the growth of economy in the late 1990s and early 2000s, many new commercial and office buildings were 
constructed in India that are completely air-tight and indoor environment is controlled by Heating, Ventilation, and 
Air-Conditioning (HVAC) systems. The air supplied in these buildings comes only through the HVAC system. 
Hence, there is a need to assess the quality of air inside these buildings, as people spend a lot of time indoors and 
their wellbeing depends on the Indoor Air Quality (IAQ). 
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Investigators throughout the world have recommended extensive occupant's questionnaire surveys for the 
assessment of IAQ. Some others have suggested formal medical examination, whereas some others have focused 
entirely upon the objective air quality data and the physical characteristics of the building (Collett, et al. 1993). 
Contemporary researchers involved in IAQ studies in commercial buildings have adopted a complementary ways of 
getting feedback from occupants in buildings (ASHRAE Handbook, 2017). 
 
The survey questionnaires administered to building occupants are extensive in their degree of detail. They focus on 
lists of symptoms or a sign of discomfort, disease or ill health, individual’s perceived attributes of the work 
environment, such as temperature, relative humidity, air movement, odour, and other data like period of stay in the 
building (Boje et al. 2020, Asif et al. 2020, Jin et al. 2020, Lei et al. 2019, Rafsanjani et al. 2020), type of air-
conditioning system employed in the building, age and sex of the building occupants. (Vischer, 1993). 
 
1.1 Objectives 
The objective of this research study was to quantitatively and qualitatively assess the IAQ status in selected 
commercial and office buildings by taking the feedback from the building occupants. This includes workplace 
information, health and symptoms information, HVAC systems information and general information.  
 
2. IAQ Assessment Questionnaire 
About 50 commercial and office buildings were selected for this study in Indian city of Hyderabad, which is in the 
composite weather zone of the country. However, the research survey was conducted in twenty eight (28) 
commercial and office buildings based on the type of HVAC system employed (air cooled chillers, AHUs and VRF 
systems), the ease of accessibility and the size of the building. About six hundred and fourteen (614) building 
occupants participated in the survey and filled the research questionnaire. 
 
A questionnaire was developed and administered for the building occupants with the aim of acquiring information 
on the following aspects: 
(a) information like age, gender, profession, period of stay in the building, etc. 
(b) signs or symptoms observed over a period of time such as headache, irritation, fatigue, skin rash or drowsiness 
(c) health and medical history of the building occupants 
(d) level of comfort with the work place environment with regard to temperature, relative humidity, air movement, 
smell, lighting and noise levels 
 
The questionnaire was divided into different sections like the work place information, health and symptoms 
information, HVAC systems information and general information. The data gathered from this survey have been 
used to quantify the prevalence of any sick building syndrome (SBS) and comfort related complaints associated with 
the buildings. 
 
3. Conducting the Survey 
Teams were formed for conducting the questionnaire survey in different buildings and orientation was given to them 
regarding the HVAC system and issues related to air quality. The survey teams visited the selected buildings by 
acquiring the prior permission from building owners or their representatives. The occupants of these buildings were 
introduced to the objectives of the study and its importance for the work environment. Their concerns were 
personally responded to and they were ensured that their identity will be kept in confidence. The researcher 
explained the academic nature of the research and that the data will be used solely for the stated purpose. Apart from 
this, it was communicated to them that the study would come up with recommendations to improve their working 
environment, and they were encouraged to participate in the study by filling in the questionnaires. 
 
Many building occupants showed interest in the survey, appreciated the objectives of the study and willingly 
participated to register their feedback by filling in the questionnaire. The investigating team preferred to get the 
questionnaires filled on the spot so that if the occupants have any doubts it can be discussed and clarified 
immediately. However, in some buildings, the questionnaires were distributed to occupants and collected on the 
following day as per the convenience of respondents and their management. 
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4. Result Analysis 
The response analysis of questionnaires collected from the building occupants is discussed in the following 
paragraphs. The questionnaire has been designed into four divisions that include work place information, health and 
symptoms information, HVAC systems information, and general information about occupants. The office buildings 
have been classified as large and medium buildings based on the size and ownership of the building. Usually large 
Multi-National Companies (MNCs) have their own buildings as its corporate office building, which have been 
referred to as large office buildings. There are other office buildings which work in rented or leased premises in a 
medium sized building, which are referred to as medium office buildings. In some medium sized buildings, there are 
more than one offices working on different floors. However, commercial buildings have not been classified as old 
and new because of their small number. Most of these office and commercial buildings are newly constructed in the 
early 2000's. 
 
This section deals with the summary of results of the occupant's questionnaire in commercial, large and medium 
office buildings. A total of 614 questionnaires were filled in by the occupants of 28 buildings in Hyderabad. 
 
4.1 Work Place Information 
The surveyed building occupants were asked regarding the time duration they spend in those buildings. The longer 
they stay, the more reliable is their feedback as they can comment on what they have experienced in that space. 
About 61 percent of the surveyed occupants spend more than eight hours in their working environments, and about 
30 percent spend between 6 to 8 hours as shown in Figure 1. About 7 percent of respondents spend about 4 to 6 
hours in those buildings, and only about 2% spend less than 4 hours.  
 
More than 66 percent of the surveyed occupants indicated that they were working in those buildings for more than a 
year. Another 16 percent indicated of occupying those working spaces somewhere between 6 to 12 months. This 
information gives credibility to the collected data as these occupants spend a reasonable amount of time inside the 
spaces under investigation for quite a long time (Figure 1). 
 
 
 
 
 
 
 
 
 

Figure 1. Number of hours spent per day and duration of stay in the selected buildings 

 
The surveyed occupants were requested to describe the comfort conditions of their working environment. 86 percent 
of respondents reported that the space is comfortable as shown in Figure 2. However, 12 percent were 
uncomfortable with their indoor environment. The reasons for this dissatisfaction could be the complaints related to 
HVAC systems and the lack of maintenance in some buildings (Figure 2-5). 
 
 
 
 
 
 
 

 
 

Figure 2. Perception of overall comfort, thermal comfort, relative humidity in surveyed buildings 
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The occupants were inquired for their levels of comfort or discomfort with the environmental parameters. These 
parameters include the temperature, relative humidity, noise level, lighting level, and air movement. These are the 
indicators of the general comfort conditions in any building. About 88 percent of the total surveyed occupants 
perceive the environment as thermally comfortable, including the slightly cool and warm conditions as shown in 
Figure 2. Only cold and hot conditions have been considered as thermally uncomfortable that was perceived by 
about 12 percent respondents.  
 
With regard to relative humidity, about 79 percent of respondents perceive it as comfortable and the rest either feels 
humid or dry in different spaces as shown in Figure 2.  
 
Regarding the acoustical performance of buildings, almost 76 percent of surveyed occupants perceive the 
environment as quite as shown in Figure 3. About 22 percent feel it as moderately noisy and only 2 percent opine it 
to be too noisy. 
 
 
 
 
 
 
 
 
 
 

Figure 3. Perception of noise levels, lighting levels, air movement in surveyed buildings 

 
Almost 89 percent of occupants are comfortable with lighting levels in their workspaces as shown in Figure 3. Only 
about 7 percent complained regarding dim lighting and 4 percent about glare. Lighting is an important criteria for 
wellbeing of building occupants as reported by many researchers (Edwards and Torcellini, 2002). 
 
89 percent of the occupants perceive the air to be clean, and almost 94 percent feel the movement as either still or 
moderate. Only about 6 percent of the occupants have complained about the draft conditions. Hence a majority of 
the occupants are satisfied with the environmental conditions in their indoor spaces to a larger extent. A minor 
percentage of dissatisfaction cannot be ruled out in any space, which depends on a number of factors like their 
background, medical history, workloads, and attitude. It is almost impossible to design a space that provides comfort 
and satisfaction to all the occupants. 
 
With regard to the presence of odour in the work environment, about 67 percent of respondents did not notice any 
odour as shown in Figure 4. 27 percent concede that it is present in slight magnitude; whereas another 3 percent 
perceive it as moderate and only 3 percent feel it as strong odour. The possible causes for the presence of odour in 
all the three types of buildings are cigarette smoking (about 35 percent), toilet or sewage gas (12 percent), car 
exhaust, carpets, furniture and other reasons like building materials, musty smell, and chemicals. The main cause of 
odour in spaces has been identified as cigarette smoking in all the types of investigated buildings. 
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Figure 4. Perception of odour in different building types and their possible sources 
 

About 35 percent of the surveyed occupants have reported that people smoke inside their buildings as shown in 
Figure 4. However, 25 percent respondents are cigarette smokers who are not bothered if others too smoke in their 
work environments. This problem is much severe in case of commercial buildings that recorded the highest 
percentage of tobacco smokers inside buildings. Even if a few among these smokers smoke inside the building, it is 
sufficient to create harmful contaminants, which take hour to dilute and settle down. 54 percent of surveyed 
occupants have also indicated that they need to clean their office furniture for dust accumulation with frequencies of 
at least once per day. Commercial buildings are the worst effected with the problem of dust accumulation. 
 
4.2 Health and Symptoms Information 
A variety of health related symptoms are related to poor IAQ, that includes eye irritation, nose irritation, throat 
irritation, headaches, coughs, asthma, allergic reactions, lethargy, breathing problems, nausea, and dizziness. The 
major problems that have been reported by the respondents are the nasal irritation and headache, with about 19 
percent and 17 percent suffering from it respectively as shown in Figure 5. Throat irritation has been reported by 16 
percent respondents, dry mouth has been reported by 15 percent surveyed occupants, and drowsiness been reported 
by 14 percent surveyed population. Other noticeable problems include fatigue and eye irritation. More or less these 
symptoms are similar in all the three types of buildings that have been investigated. 
 
About 37 percent of the respondents who reported for various symptoms gave the feedback that these symptoms 
disappear once they leave their work place environment. However, 25 percent do not agree with them and indicated 
that the symptoms continue even after they leave those buildings. The reasons for these conditions may include their 
health conditions, attitude towards work, working conditions, workplace environment, and the weather conditions. 
Only about 6 percent of the respondents reported to have observe these symptoms on a daily basis, 18 percent 
observe them twice a week, and about 16 percent observe them once a week as shown in Figure 5. These figures 
clarify the picture that only a small percentage of occupants are dissatisfied most of the time. 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5. Health symptoms experienced by occupants and frequency of occurrence of symptoms 
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Figure 6. This may be due to the weather conditions of Hyderabad, India, which is usually hot and warm for about 6 
to 8 months and the remaining part of the year is pleasant. 
 
About 8 percent of the surveyed occupants have complained that these systems provide either too hot or cold air to 
the spaces. Reasons for this complaint include direct throw of air from the supply diffuser, or position near the return 
grilles, or poor distribution of air. Almost 53 percent of the occupants have indicated that the maintenance of these 
systems is carried out once a year in their buildings while 18 percent reported that it is done once in two years as 
shown in Figure 6. However, some occupants were found to be ignorant on this issue (Figure 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Usage of HVAC systems and frequency of HVAC maintenance in surveyed buildings 
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which depends on a number of factors like the background of respondents, medical history, workloads, and attitude. 
35% respondents indicated that some people smoke in the surroundings and there are no separate smoking zones. 
This problem is of concern in commercial buildings rather than office buildings. 
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