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The global record of 1,700 % urban footprint growth in only 38 years made Dubai one of the fastest growing cities in the world. The density of the metropolis population is approximately 762.6 individuals/ km2, and high-rise residential buildings in Dubai have reached 581,166 units (79%) in 2020 and become a common residential type. The objective of this study is to provide basic data for the design of high-rise residential buildings in the future by evaluating the health of the residents of high-rise residential buildings in Dubai. As a methodology, the Todai Health Index, a structured health assessment tool, was used for high-rise residents’ survey. For the analysis, the health evaluation data from residents were used as the dependent variable, and the number of living floors as the architectural characteristic and the indoor temperature and humidity condition as the residential environments were analyzed as the independent variable. The result had shown that residence floor is irrelevant to overall health, changes in the health status compared to those in the previous year, and the occurrence of daily disease health evaluation by the Todai Health Index. It was statistically proven that the thermal environment has a significant correlation with the residence floor, but the effect of the thermal environment on health was not strong. However, the humidity environment has a very strong relationship with the health of residents. The humidity environment has a very close relationship not only with the occurrence of daily diseases of residents but also with the health evaluation analyzed by the Todai Health Index. There is a significant relationship between the humidity environment and both physical and mental health. It was analyzed that a slightly humid condition had a positive effect on health.
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INTRODUCTION
After the oil boom of 1973, fast economic growth had occurred in Dubai with rapid population growth (Nassar et al., 2014). This unprecedented urbanization had created a massive immigration of foreign labor into Dubai, as well as domestic migration from rural to urban areas (Fazli and Faridi, 2008; Alawadi, 2017). The creation of new coastline over 300 km from reclamation, the rapid expansion of urban area, and the intensified real estate development made Dubai one of the most rapidly urbanized cities in human history (Acuto, 2010). The total buildup area had been increased from only 54 km2 in 1975 to 977 km2 in 2015 (LULUC, 2021; Buckley & Hanieh, 2014). The global record of 1,700 % urban footprint growth in only 38 years made Dubai one of the fastest growing cities in the world (Ewers, 2017). Dubai’s population was 166,000 in 1975 and expanded to 2,921,376 in 2021 (Alawadi & Benkraouda, 2019). The metropolis area of Dubai is only 35 km2 from 4,114 km2 of the total Dubai area (Elessawy, 2017). The density of the metropolis population is approximately 762.6 individuals per square kilometer (Breslow, 2020). High-rise residential buildings in Dubai have reached 581,166 units (79%) in 2020 and become a common residential type (Dubai Statistics Center, 2021). However, it has been pointed out that the effect of high-rise residential buildings on the health of residents has not been clearly verified (Larcombe et al., 2019). In other countries, there have been intermittent reports that high-rise living has a negative effect on the health of residents (Lee, 2014; Xue et al., 2016b). These reports indicate that the higher floor you live, the more negative impact on the health of the residents (Cho & Lee, 2011). This presupposes that the primary architectural factor affecting the health of residents is the number of residential floors (Barros et al., 2019; Foster et al., 2020). However, there are very few studies on this topic in the UAE, and it is difficult to apply the results of foreign studies in Dubai since lifestyle and building systems are different from those of other countries (Ahmed, 2012; Generalova, 2018). Therefore, this study aims to provide basic data for the design of high-rise residential buildings in the future by evaluating the residents’ health in high-rise residential buildings in Dubai and understanding the degree of influence by architectural factors.
LITERATURE REVIEW
The Definition of Health and Influential Factors
The health of residents is a complicated concept of various factors (Barros et al., 2019; Ahn et al., 2021). The WHO’s definition of health, promulgated in 1948, is health is a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity (Sivakumar et al., 2019; Meier, 2010), and this definition has not been revised since 1948. Thus, by definition, health does not simply refer to the presence or absence of disease (Wong et al., 2017; Manyazewal, 2017). It is a concept that encompasses not only the physical aspect but also the mental aspect and even the social aspect (Larcombe et al., 2019; Ige et al., 2019). According to this definition, not being healthy includes disease, but it is reasonable to view it as a concept that includes not only disease as a specific medical practice but also physical and mental discomfort or other health problems experienced in general (Xue F. et al., 2016).
Most of the studies dealing with the living environment and the health of residents are divided into three types: first, the type that deals with the relationship between the residential environment and the psychological health of residents (Choi & Matz-Costa, 2018); second, the type that deals with the relationship between the living environment and physical health (Van den Berg et al., 2015); and third, the type that deals with the relationship between the residential environment and behavioral characteristics (Van Cauwenberg et al., 2011). Moreover, in the case of dealing with the residential environment, it is roughly divided into two groups: first, the case of studying architectural characteristics such as the number of floors, size, and type of residence (Emmanuel et al., 2020), and second, the case of studying the environmental conditions of the living space such as indoor air, temperature, and humidity (Ghaffarianhoseini et al., 2018; Nguyen et al., 2014). Recently, in addition to this, sick building syndrome (SBS), which pays attention to harmful substances emitted by buildings, is being discussed as a factor affecting health (Jafari et al., 2015; Lu et al., 2018).
The architectural characteristics of a residential building may be a factor affecting health but, in most cases, health is often affected by the characteristics of the residential environment (Takigawa et al., 2012; Crook and Burton, 2010). The emission of harmful substances is directly affected through the environmental conditions of the residential building as these hazardous substances are directly related to the indoor air environment (Wolkoff, 2018; Tham, 2016). Therefore, in order to understand the correlation between the residential building and the residents’ health, it is difficult to understand the correlation by simply paying attention to the architectural characteristics of the residential space (Steinemann et al., 2017; Persily and Emmerich, 2012). This means that it is necessary to analyze not only architectural characteristics but also indoor environmental conditions as influencing factors in order to understand the interrelationship between the residential space and residents’ health (Guyot et al., 2018).
The Review of Self-Reported Health Evaluation Tools
In order to analyze the effect of the living environment on health, it is necessary to explore the objective measurement of health status (Lin et al., 2013). In the field of medicine and health, various standard measurement tools have been developed and used not only to define health but also to evaluate general health rather than disease (Anhang Price et al., 2014).
Self-Assessed General Health
There are two types of single-item indicators: 3-point scale and 5-point scale. The 5-point scale is used as an international standard, and the stability of the results has been verified for a long time (Au and Johnston, 2014). However, since it is a single item, it may be pointed out that it has rigid characteristics with respect to factors that interfere with measurement or lack of accurate explanation for the actual situation (Doiron et al., 2015). Nevertheless, it can be used as a useful indicator to understand the state of health or the trend of change for the general public and has the advantage of being administratively convenient (Hu et al., 2016).
SF-36
It was originally started in the United States, but there is also a format adapted to the situation in the United Kingdom (Lins & Carvalho, 2016). This measurement tool has been developed since the 1980s and has been widely used not only in the medical field but also as a tool for general health status evaluation (Burholt & Nash, 2011). The stability has been verified experimentally. The content consists of eight areas and 36 items. The U.K. Department of Health used it in the 1996 Health Survey for England (HSE). Currently, it has become the most useful tool for establishing health management policies for the general public in health policy (ten Klooster et al., 2013). Eight domains including mental health are recognized as reliable.
SF-20
It is composed of 20 items by adding one item of pain area and one item of social function to the 18 item survey tool conducted by Louis Harris of the United States in 1984. It was originally developed as a tool for the Medical Outcomes Study (MOS). It consists of six domains: general health, pain, physical functioning, social functioning, role functioning, and mental health (Baghianimoghadam et al., 2011). The subitems consist of a total of 20 items, and the response time is usually 4–5 min. Reliability is secured to some extent but not high, and it has been employed and used by the Centers for Disease Control and Prevention in Denver, United States.
GHQ-12
It is a tool designed to identify individuals with mental health problems within a group. It has been used as the central method of the British Household Panel Survey (BHPS) since 1991 (Lesage et al., 2011). It is evaluated as an appropriate tool for measuring mental health on the premise of a long-term investigation. It is used in surveys involving large population groups (Smith et al., 2010).
RAND-36
Basically, it is a tool almost similar to the MOS SF-36, but it is a multidimensional measurement tool for health with partial modifications. The partial revision was not the revision of the survey items, but the method of summing the items, and the survey contents were the same as in SF-36 (Saimanen et al., 2019).
NHP
It is a self-response health evaluation index for adults as the main survey target as an index briefly indicating the emotional and physical state of the disease bearer (Busija et al., 2011). It consists of a total of 45 items and is one of the representative multi-item self-response health measurement tools along with SF-36. The measurement tool consists of two parts: part 1 consists of a total of 38 items in six subareas and part 2 is to answer only “yes” or “no” to how much discomfort you are experiencing in seven areas of life. However, since this measurement tool measures the health status of patients, rather than the general public, it is a suitable measurement tool for the chronically ill or the elderly (Tabali et al., 2012).
EQ-5D
Through five question items (mobility, independent behavior, daily life, pain/comfort, and anxiety/depression), each item is asked to respond on three scales. This method assigns the weights to the five-digit number system. Regarding the weights, the accumulation of empirical studies is used as a separate weighting index. This measurement tool pursues the sophistication of weights by continuously accumulating data from each country through EQ-net, centering on Europe (Sullivan et al., 2011). However, it is judged to have limitations in measuring comprehensive health because the evaluation items are limited (Van Hout et al., 2012).
Todai Health Index
Based on the Cornell Medical Index (CMI), the THI was developed at the University of Tokyo to develop the health questionnaire by adjusting it to match the characteristics of Asians (Suzuki, 2017). Todai is the Japanese pronunciation of the University of Tokyo. The total consists of 130 question items, with five categories of physical health and seven categories of mental and behavioral areas, and a total of 12 categories. In addition to the analysis of 12 categories, the Todai Health Index is designed to calculate the mental and physical tendency and the neurotic tendency through discriminant analysis (Trieu et al., 2021). However, it cannot be judged uniformly, and it is necessary to determine the analysis method according to the purpose of the study. In some studies, only some of the 12 categories of the Todai Index are extracted and used for research. All 130 questions are to be answered in three ways: 1) often, 2) sometimes, and 3) not at all or all. This is the case of the English version of the Todai Index. In the case of the Japanese version, slightly different response items are mixed depending on the nature of the question (Murayama et al., 2019). In the process of interpreting the response result, as well as using the summed score of the items included in each scale, if the score is less than a certain point, it is judged that there is a problem (Furutani et al., 2020). However, in some cases, it is recommended to interpret not only the score but also the degree of the position of the total score in the entire survey subject as a percentile concept.
The Review of Self-Reported Health Evaluation Tools
Most of the reliability problems of various self-response health evaluation tools have been verified. However, since there may be advantages and disadvantages depending on the purpose, the following selection principles were considered to select an appropriate evaluation tool: 1) The focus should be on the general health evaluation of the general public, rather than the patient; 2) as a multi-item measurement tool, rather than a single-item question, multifaceted aspects of general health should be included; 3) questions that express concrete states, rather than abstract questions, should be constructed; 4) the response should not take much time; and 5) it should be composed of items that do not feel rejected when responding.
The evaluation tool that best met the previous selection principle was determined to be the Todai Health Index. SF-36 and Rand-36 are also the measurement tools used for both the general public and patient populations (Garratt & Stavem, 2017). However, in reality, there is a stronger tendency to presuppose the condition of the person with the disease. There was a limitation partially inconsistent with the nature of this study targeting the general public. In the case of the general public, there may be a sense of rejection when responding. Although the GHQ-12 is a relatively simple and commonly used measurement tool, it is focused on measuring mental health (Lindkvist and Feldman, 2016). The Todai Health Index may be the most appropriate target in terms of its content, but the total number of questions is 130, which puts a burden on the number of responses (Kim et al., 2010). If a problem with a large number of questions is tolerated without any limitation, this study conducted a health evaluation using the Todai Index as the most appropriate index. Residents’ health in high-rise residential buildings in Dubai had never been evaluated with any self-reported health evaluation tools, even though Dubai is one of the most well-known cities of skyscrapers.
METHODOLOGY
The subject of this study is limited to high-rise residential buildings in Dubai since comparative research between low-rise and high-rise residential buildings cannot define the characteristics of the residents of high-rise residential buildings (Acuto, 2010). Moreover, there is no confirmation that the socioeconomic class of residents of low-rise and high-rise residential buildings is the same (Barr and Johnson, 2020). This is because the area in Dubai is also difficult to be defined as one metropolitan area, so it was judged that it was more advantageous in terms of the purity of the sample to limit the residents of high-rise residential buildings and conduct comparative analysis by residence floors such as low-rise, mid-rise, and high-rise residential areas. In addition, the analysis subjects were limited to adults. The health of residents is likely to show various characteristics according to age. Both physical and mental health were included for health status evaluation. Chronic diseases were excluded because it was judged that if chronic diseases were included, it would cause distortion in verifying the effects of the living environment. For the health survey, self-reported health evaluation was used for adults. Self-reported health evaluation refers to a respondent’s self-assessment of their health according to the questionnaire and is widely used in the United States and European countries, and various measurement tools have been developed (Subedi and Rosenberg, 2014). In the case of the United States, the self-response evaluation method has been verified to have considerable validity and reliability in predicting health, disease, and mortality (Lee et al., 2013; Zimmerman and Anderson, 2019). In this study, Japan’s Todai Health Index, a structured health assessment tool, was used for various self-response health assessments (Kim et al., 2010). For the analysis, the health evaluation data responded to by residents were used as the dependent variable, and the number of living floors as the architectural characteristic and the indoor temperature and humidity condition as the residential environment characteristic were analyzed as the independent variable. In addition, the verification of differences in health evaluation according to the characteristics of residents was also conducted (Figure 1).
[image: Figure 1]FIGURE 1 | Flow of research process.
ANALYSIS
General Information of Surveyors
The survey was conducted for the Princess Tower in Dubai (Figure 2). This residential tower was built relatively early in Dubai urbanization, and the residents have 10 years of living experience, which is longer than other high-rise residential towers in Dubai. The scale is on the 101st floor with a height of 413 m, and it was the tallest high-rise residential tower in Dubai (Figure 3) before Marina 101 (425 m, 101st floor) was completed (Safarik et al., 2018). Other high-rise residential towers in Dubai, such as the Executive Towers in Business Bay and Marina 101 in Dubai Marina, were also considered, but the Princess tower was selected because it was judged that it was useful to secure the homogeneity of the respondents because 763 housing units live in the same building (Figure 4) (Kalantari and Shepley, 2020). The survey was conducted by sending an email and receiving a reply with the permission of the Princess Tower residential board. The survey was conducted between January 9 and March 18, 2021, and some additional questionnaires were collected.
[image: Figure 2]FIGURE 2 | Princess Tower in Dubai, UAE.
[image: Figure 3]FIGURE 3 | Context of the Princess Tower.
[image: Figure 4]FIGURE 4 | Typical plan of the Princess Tower.
The average age of the respondents was 39.97 years, and the average age of the residents of each floor was almost the same. The number of families is 3.61, which also shows no difference according to the residence by floor. The gender distribution of the respondents did not show any differences by floor, so the respondents were identified as a homogeneous group, regardless of the number of living floors. The average residence period of the current house is 49.45 months, and there is no difference depending on the number of floors (Table 1).
TABLE 1 | General information of surveyors and residence period per floor.
[image: Table 1]Residence Floor and Health
The general health status of residents was overall above average. It does not show any difference by the number of living floors, so it was analyzed that the current number of living floors did not have a relationship with the general health status. In order to investigate in more detail, the health status compared with the previous year was evaluated. Since a certain period of residence is required for the analysis, only respondents who have lived for more than 2 years were analyzed, and this analysis did not show any differences by floor. More than half of the respondents answered that they were similar, and the response of good status was slightly higher than that of bad status, the negative effect of living in a high-rise building on health was not verified (Table 2).
TABLE 2 | Evaluation of general health status and comparison with previous year status by residence floor.
[image: Table 2]Since Dubai population is composed of 15 % native residents and 85 % of expatriates and majority locals live in an independent villa, our target audience of expatriates, who live in high-rise residential buildings, is mostly on vacation in summer due to the scorching weather of Dubai. This is the main reason why the survey was conducted in winter. Moreover, Dubai residents have more health problems in winter due to dramatic temperature change from 41°C (night)/31°C (day) in summer to 24°C (night)/15°C (day) in winter.
To investigate the occurrence of specific diseases, it was asked that the family members about their experiences of being treated for common diseases this winter (Table 3). As a result, nearly 90% of the respondents for respiratory diseases have experienced at least one treatment. The following were digestive diseases, pain, and other diseases, with 61–63% of them having medical experience. Overall, respondents had a very high level of experience in receiving treatment for various common diseases among their family members during the winter period. However, the experience of treatment for each of these seven types of disease did not show any significant difference by the number of households, indicating that the treatment experienced daily was independent of the number of residents.
TABLE 3 | Experience of health problems in winter by residence floor.
[image: Table 3]The Relationship Between Residence Floor and Todai Health Index
For the scale score for each of the 12 scales of the Todai Index, the sum of the items to which it belongs is usually used. However, since the number of items belonging to each scale is different, in this study, the average score of items belonging to each scale was used for analysis for the convenience of interpretation. Since each item is composed of a 3-point scale, the closer the scale is to 3, the healthier it is. On all 12 scales, 2 or more points were scored, indicating that they were living an overall healthy life.
By the number of living floors, there was no significant difference in all 12 scales, so the Todai Index also shows that the health of residents does not differ according to the number of dwelling floors (Table 4). This trend is in line with the previous analysis of general health conditions. This is contrary to the claim that the higher you live, the more likely you are to have health problems in some previous studies. By the number of floors, there was no significant difference in all 12 categories, and the Todai Health Index also shows that the health of residents does not differ depending on the number of floors. This trend is in line with the previous analysis of general health conditions. As pointed out in some previous studies, this is contrary to the claim that the higher you live, the more likely you are to have health problems.
TABLE 4 | 12 scales Todai Health Index average score by residence floor (residents over 2 Years).
[image: Table 4]The 12 categories of the Todai Health Index are divided into five physical health and seven mental health categories. Therefore, by simplifying the 12 categories of Todai, five scales representing physical health were used as a group variable, and seven scales representing mental health were used as a group variable. By setting the scale to another group variable, the mean of the two group variables can be compared. As a result of comparing the scale scores of these two group variables, it was found that physical health had a relatively high score compared to mental health. The paired t-test, which verifies the difference between the two variables, showed that there was a statistically significant difference. In other words, high-rise residential building dwellers show relatively weaker mental health than their physical health (Table 5).
TABLE 5 | Comparison between THI physical categories and THI mental categories by residence floor.
[image: Table 5]Among the scales belonging to mental health, the scale showing the lowest score is the “nervousness” scale, and the “irritability” and “lie” scales also show relatively low scores. However, this study cannot confirm whether this trend is a trend only for high-rise residential building dwellers or a general trend for city dwellers. Since all respondents in this study are high-rise residential building dwellers, it is difficult to compare them with the residents of other housing types. Therefore, whether this trend is a characteristic of high-rise apartments only or a general trend requires a wider range of studies to be able to identify a definite trend. However, the analysis result confirmed that mental health had a lower level than physical health and that this trend did not show any difference by the number of living groups. From this, it can be seen that the number of residents is not a factor that causes the difference in mental and physical health level.
The Relationship Between Residence Floor and Indoor Temperature/Humidity
The residential environment that affects the health of residents is more likely to be affected by the environmental characteristics, rather than the physical building characteristics, and compared to other countries, all the apartments in Dubai use centralized A/C; this is the reason why the survey is designed to separate indoor temperature and humidity.
Since indoor temperature and humidity in winter are likely to have a direct relationship with the physical health of residents, it is necessary to understand the relationship between indoor temperature and humidity in winter and the health of residents. In particular, temperature and humidity deteriorate the ventilation conditions due to the nature of apartment buildings that have an airtight space structure, while the insulation of the residential space is emphasized. It is worth noting that this is highly likely to cause health problems. As a result of the analysis, about 75% of the respondents answered that the indoor temperature was moderate or warm in the high-rise apartment, indicating that the heating condition in winter was good. However, in terms of humidity, 19.8% answered that it was adequate, while 77.7% answered that it was rather dry or fairly dry, indicating that the indoor air of high-rise apartments was generally dry. Also, in the indoor environment in winter, the number of living floors and temperature have a certain relationship, but humidity does not show a significant difference (Table 6).
TABLE 6 | Evaluation of indoor temperature and humidity status by residence floor.
[image: Table 6]Indoor Temperature/Humidity and General Health Status
The relationship between indoor temperature and humidity and daily health is characterized by two different factors. As a result of the analysis, it was found that the temperature in the indoor environment in winter did not have a clear relationship with the occurrence of daily diseases. In other words, the thermal environment showed a significant difference depending on the resident group, but it was found that the thermal environment itself was not related to the daily occurrence of diseases in most of the items (Figure 5). It can be seen that the pattern of disease occurrence does not change depending on how warm and cold the indoor space is in winter. However, the indoor humidity environment has a very deep relationship, and it was found that there was a significant difference according to the degree of indoor humidity in all items, except allergy among daily diseases. Therefore, the factor that has a deep relationship with disease occurrence among indoor environments is the indoor humidity environment, rather than the warm environment, and it can be evaluated that it has a very strong correlation (Figure 6).
[image: Figure 5]FIGURE 5 | Relationship between thermal environments and general diseases.
[image: Figure 6]FIGURE 6 | Relationship between humidity environments and general diseases.
However, unlike the warm environment, the indoor humidity environment does not show a significant difference with residence floors. Even if the indoor humidity environment is a factor that has a deep relationship with the disease occurrence of residents, it cannot be said that it has a relationship with the architectural characteristics, that is, the indoor humidity condition is a result of the indoor humidity environment formed, regardless of the number of living floors. It is judged that this is due to the factors other than the number of households, namely, the lifestyle and other factors each household has.
Indoor Thermal Environment and Todai Health Index
Looking at the relationship between indoor temperature and the 12 categories of Todai, some categories show differences in scale scores according to indoor temperature. Items showing differences in scale scores were analyzed on five scales: “vague complaints,” “digestive,” “mental instability,” “aggression,” and “irregularity of life.” Looking at these in detail, the group that responded to “warm” and “moderate” was rated relatively high in health. “Very warm,” “cold,” and “very cold” showed relatively low scale scores in the group that responded. Although there is a slight difference among the groups of “warm” and “moderate,” which were evaluated for high health, the group that responded to “warm” showed a slightly higher score. On the other hand, in the group with low health, the response group for “very warm” is similar to the response group for “cold,” whereas the response group for “very cold” tends to show the lowest scale score.
By simplifying each of these categories, the results of comparing the 12 categories of Todai by grouping them into physical health items and mental health items show very interesting results. Grouping them has a problem of diluting individual characteristics by treating them as one group variable in 12 independent categories. However, it can be useful as a way of looking at overall trends. As a result of the analysis, the indoor thermal environment showed no significant difference with physical health items. However, there is a significant difference with mental health items. This means that the indoor thermal environment has a relatively high effect on mental health than on physical health among health effects. In the case of mental health items showing a significant difference, the response group showed high scores for “warm” and “moderate.” It was found that a cold or too warm indoor environment had an adverse effect on mental health (Table 7).
TABLE 7 | Relationship between thermal environment and Todai Health Index.
[image: Table 7]Indoor Humidity Environment and Todai Health Index
As a result of verifying the difference according to the degree of indoor dryness or humidity for 12 categories of Todai, it was analyzed that there was a difference in all 11 items, except “lie scale” out of the 12 categories. This result is consistent with the analysis previously analyzed that indoor humidity has a significant relationship in the analysis of the relationship between indoor humidity and daily disease occurrence.
Among the responses to indoor humidity, “very humid” did not respond at all. As the dryness increases, the Todai scale score tends to be lower, indicating that dry indoor air has a negative effect on health. In addition, in about half of the 12 categories, the group responding to “humid” showed a higher scale score than the group responding to “moderate.” Rather, it suggests that a slightly humid indoor environment is positive for health. These results suggest that indoor humidity is a central factor affecting the health of residents. This is because the indoor humidity conditions in both the daily occurrence of disease and the Todai Index show a difference under a fairly high level of significance.
As a result of analyzing the 12 categories of the Todai Index by dividing them into a group of physical health items and a group of mental health items, indoor humidity shows a significant difference in both group variables. It can be seen that the scale scores in both physical and mental health items are increasing as the group that responded that it is wet is increasing. These results again show that a slightly humid indoor environment has a positive effect on health, whether it be physical or mental health, rather than a dry environment. Therefore, the daily disease occurrence and Todai Index analyzed before show the same results in the relationship between the indoor temperature and humidity environment (Table 8).
TABLE 8 | Relationship between humidity environment and Todai Health Index.
[image: Table 8]CONCLUSION
The correlation between architectural and indoor environmental characteristics and health was analyzed for the residents of high-rise residential buildings in Dubai. Residents’ health in high-rise residential buildings in Dubai had never been evaluated with any self-reported health evaluation tools, even though Dubai is one of the most well-known cities of skyscrapers.
As a result of the analysis, as has been pointed out before, the point that the higher you go to the higher floors, the negative impact on the health of residents is not verified. These results were found to be independent of the number of floors in the self-assessment of overall health, changes in the health status compared to 1 year ago, occurrence of daily diseases, and health evaluation by the Todai Health Index. It can be determined that there is no relationship between the residence floor and health. As pointed out in some of the previous studies, this result is contrary to the point that the higher you go, the more negative the health of the residents. The average residence period of Princess Tower residents is not long, and due to the differences in lifestyles, it suggests that the results of previous studies may not be applied to Dubai residents. Moreover, the limitation of this research was the size of the sample. It was not big and diverse enough. For future research, similar size high-rise residential buildings such as 23 Marina (90 floors, 393 m), Elite Residence (91 floors, 381 m), The Marina Torch (80 floors, 348 m), Cayan Tower (76 floors, 330 m), and HHHR Tower (72 floors, 317 m) in Dubai Marina should be investigated simultaneously via self-reported health evaluation based on the Todai Index.
Among the indoor environmental characteristics, the thermal environment has a significant correlation with the residence floors, but the effect of the thermal environment itself on health has a weak correlation with physical health. However, it was analyzed that the humidity environment in winter has a very direct relationship with the health of residents. On the other hand, the indoor humidity was analyzed to be independent of the number of living floors, so it was judged that the number of dwelling floors did not act as a mediating variable of the humidity. Humidity has a very close relationship not only with the occurrence of daily diseases of residents but also with the health evaluation analyzed by the Todai Index, a more structured self-response health evaluation tool. It was found that there is a deep relationship between both physical and mental health. The humid environment had a more negative effect on health in the dry case. Rather, it was analyzed that a slightly humid condition had a positive effect on health. Therefore, in future research, it is necessary to devise architectural measures that can positively affect the health of residents by conducting research to explore the architectural factors or lifestyle characteristics that form a mild humid environment in the hot desert weather.
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